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1. INTRODUCTION

This report was prepared on behalf of the Advance Ross Sub Company, PacifiCorp, and
Puget Sound Energy (the Utilities) and presents the results of Year 3 Operations,
Maintenance, and Monitoring Plan (OMMP) observations and sampling for the southern
portion of the Thea Foss Waterway. The waterway is part of the Commencement Bay
Nearshore/Tideflats Superfund Site in Tacoma, Washington (Figure 1-1). The sampling
and analyses were accomplished in accordance with the requirements of the OMMP
prepared by Tetra Tech FW, Inc. (TtFW) et al. (2003) with amendmentsin March and April
2006 (PERCo 2006) and March 2007 (PERCo 2007). The Utilities are responsible for
Remedial Action Areas (RAS) 23 and 24 consistent with the Consent Decree and portions of
RAs 19b, 20, and 22 as described in a confidential agreement with the City of Tacoma (the
City). Portions of the waterway south of a sheet pile wall installed at Station 70+10 are the
responsibility of the Utilities; this areais referred to in the remainder of the document as the
Utilities Work Area.

Construction of the remedy for the Utilities Work Areawas completed in February 2004
(DOF 2004a). The selected remedy for the Utilities’ area of responsibility was containment
of contaminated sediments south of waterway station 70+10. The primary components of
the remedy are:

e |nstalation of a sheet pile wall at waterway station 70+10.

e Dredging beneath the current location of the scour protection apron at the head of
the waterway and placement of capping and scour protection material where
stormwater discharges from outfalls known as the Twin 96 outfalls.

e Placement of a high-density polyethylene (HDPE) cap over the former location of
the State Route (SR) 509 seep.

e Placement of asand cap over contaminated sediments and over the HDPE cap.

e Placement of slope cap and armor material on waterway slopes.

In addition to the physical remedy components described above, the Utilities' remedy also
includes the following:

e Deauthorization of the navigation channel south of 70+10. Thisrequires an act
of Congress and representatives of the Utilities are working with congressional staff
to achieve deauthorization. This deauthorization request isincluded in the Water
Resources Development Act (WRDA) Bill. The House passed its version of WRDA
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on April 19, 2007 and the Senate passed its version on May 16, 2007. Both versions
contain the Head of the Thea Foss Deauthorization language. The WRDA
conference report passed the House on Wednesday, August 1, 2007. Senate leaders
expect the conference report to be taken up in September 2007 after they return from
summer recess. As an interim step, the Utilities entered into a Memorandum of
Agreement (MOA) with the U.S. Environmental Protection Agency (EPA) and the
U.S. Army Corps of Engineers (Corps) on September 29, 2006, regarding the
presence of the cap in the Head of the Waterway. The MOA describes the actions to
be taken if the cap is deemed to be an obstruction to navigation. The City also
signed the MOA as a sponsor.

e Institutional Control Plan. On September 29, 2006, EPA provided final approval
for the Utilities' Institutional Control Plan (ICP) for the long-term maintenance of
the Head of the Waterway. In January 2007, EPA approved the model restrictive
covenant language. Throughout the months of January and February 2007, the City
and the Utilities worked on finalizing and recording restrictive covenants for
affected properties on the Waterway. Restrictive covenants have been filed for
properties in the Head of the Waterway that are either owned by the City or where
the City has aright-of-way and with the Foss Waterway Development Authority.
The Utilities have three remaining restrictive covenants to obtain and record. Oneis
with Foss Landing; the other two are for parcels that were transferred from Foss
Landing to anew owner. The Utilities have drafted the covenants and forwarded
them to the appropriate parties for signature. The Utilities are waiting for the
covenants to be completed and returned so that they can be recorded.

e Consent Decree Milestones. The Utilities completed remedial action construction
in Remedial Action Areas 23 and 24 and received a Certification of Completion of
Remedial Action Construction from the EPA on September 29, 2006, in compliance
with Paragraph 50 of the Utilities May 9, 2003, Consent Decree with EPA.

The next milestone for the project, as set forth in Paragraph 51 of the Consent
Decree, is completion of remedia action for RAs 23 and 24. The Utilities submitted
the Draft Remedial Action Completion Report to EPA on October 11, 2004; Tetra
Tech EC, Inc. (TtEC) received EPA comments on the text on February 15, 2005,
and submitted responses on March 21, 2005. EPA hasindicated that to receive a
Certificate of Completion pursuant to Paragraph 51.B, the Utilities must
demonstrate that all restrictive covenants have been recorded. The Utilitieswill be
prepared to submit the final Remedial Action Completion Report that demonstrates
that the performance standards have been attained as soon as all of the individual
restrictive covenants for the Head of the Waterway are in place.

1:\WP\3306-Thea F0ss120175.D0C 1 2
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The City isresponsible for remediation north of the sheet pile wall installed at waterway
station 70+10. Immediately north of the Utilities Work Area, the City’ s selected remedy
consisted of dredging and capping to maintain the required navigation depth of —19 feet
mean lower low water (MLLW). During the 2004 to 2005 construction season, the City
completed dredging and partial capping in part of the area next to the sheet pile wall (RA-
20 and RA-22). Dredging by the City’s contractor (Manson) in the adjacent remediation
areas (RA-20 and RA-22) was completed between August 31 and September 17, 2004.
Placement of agrout mat and final cap was completed in RA-19B (also adjacent to the sheet
pile wall) during the previous 2003 to 2004 construction season. Additional cap placement
was conducted by the City in December of 2005 in the Utilities Work Area north of the
SR 509 Bridge in the area of the Utilities' cap that was recontaminated during the City’s
remedial construction activities.

The City completed remedial action construction in the rest of the Waterway (area north of
the sheet pile wall) and received a Certification of Completion of Remedial Action
Construction from EPA on September 29, 2006.

1.1 PURPOSE AND OBJECTIVES

As part of the remedial design work, the Utilities prepared an OMMP that was approved by
EPA (TtFW et al. 2003) and amended in March and April 2006 (PERCo 2006) and March
2007 (PERCo 2007). The objectives of the Utilities OMMP are as follows:

e Confirm long-term attainment of Sediment Quality Objectives (SQOs) specified in
the Record of Decision (ROD) (EPA 1989) and Explanation of Significant
Differences (ESDs) (EPA 1997, 2000).

¢ FEvaluate the effectiveness of source control.

¢ Evauate the enhancement of habitat function and fisheries resources.

In 2007 there was a significant change in scope from the original OMMP (TtFW et al.
2003) due to the recontamination of the top of the cap documented in various letters and
reports submitted in 2004 through 2006.

In September 2004, the northern portion of the Utilities' completed cap was recontaminated
with construction residual s from adjacent dredging activities being conducted by the City as
part of their remedial program. The City addressed the area of recontamination in
December 2005 by placing additional capping material on top of the area of concern. Asa
contingency of its approval, EPA required the City to closely monitor the effectiveness of
the cap to ensure its protectiveness. Subsequently, the scope of the Year 3 OMMP

1:\WP\3306-Thea F0ss120175.D0C 1 3
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sampling program in the Head of the Waterway was expanded to include additional
sampling stations in the area where additional capping material was placed. The City was
responsible for the collection and analysis of these samples. All activities related to the
collection of these samples were coordinated between the City and the Utilities.

Data collected during the Year 1 (2005) and Y ear 2 (2006) OMM P sampling program
confirmed that stormwater discharges are recontaminating the top of the cap. Asof May
2006, 7 to 19 centimeters (cm) of very fine-grained sediment had accumulated on top of the
southern portion of the Utilities' cap. Constituents detected in the fine-grained sediment are
typical of the suite of chemicals normally found in stormwater and have also been detected
in stormwater sediment collected from pipe-end sediment traps prior to discharge to the
Thea Foss Waterway.

To further assess the stormwater recontamination issue, the City submitted a supplemental
sampling proposal to EPA in November 2006 to monitor concentrations of phthal ates and
PAHsin the Head of the Waterway. Subsequently, the scope of the Year 3 OMMP
sampling program was expanded to include additional compliance monitoring sampling to
evaluate the concentrations trends for BEHP and PAHs. The City was responsible for these
sampling requirements and coordinated their efforts with the Utilities as part of the Year 3
OMMP sampling program.

1:\WP\3306-Thea F0ss120175.D0C 1 4
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2. OMMPACTIVITIES

To meet the OMMP objectives, monitoring of the Utilities Work Areaincludes physical cap
integrity, recolonization monitoring, and recontamination sampling. Table 2-1 isthe
schedule for OMMP monitoring as revised in March 2007 (PERCo 2007). Physical
observations include periodic visual inspections of the cap and hydrographic surveys.
Recolonization includes assessment using Sediment Profile Imagery (SPI) aswell as
collection of benthic abundance samples. Sediment sampling includes collection of samples
for chemical and toxicity testing. Three types of sediment samples are collected as part of
the OMMP:

e Compliance Samples. These are surface sediment samples collected from the depth
interval of 0to 10 cm. Thisisthe point of compliance for application of the
sediment quality objectives (SQOS).

e Early-Warning Recontamination Samples. Early-warning samples are collected
to provide warning from possible “top-down” recontamination of the cap from
sources such as stormwater. The early-warning samples are collected from depths
of 0to 2 cm from the cap surface. At any given point in time, this sediment
represents the newest deposited sediment for the sample location.

e CoreSamples. Core samples are collected to provide datato evaluate possible
future “bottom-up” recontamination of the waterway cap.

In March 2006, the Utilities worked with the City to develop two sampling plan proposals
for EPA’s consideration. Thefirst plan was developed to monitor the effectiveness of the
additional capping material placed in the Head of the Waterway by the City in December
2005 to address contamination associated with the City’s dredging operations. The
sampling plan modified the existing OMMP for the Utilities Work Area and increased
sampling in the area of recontamination. The second plan was developed in response to
SQOs exceedances for bis(2-ethylhexyl)phthalate (BEHP) in the Head of the Waterway; it
outlined a proposed approach for biological testing. The City submitted the proposed plans
to EPA on March 23, 2006.

In April 2006, the Utilities and the City worked with EPA and the Corps to adequately
respond to EPA and Corps comments on the sampling plans. The Utilities submitted a
revised plan for sampling the area of additional cap material placement to EPA on April 28,
2006 (PERCo 2006). The revised plan was approved by EPA on May 4, 2006. EPA
approved the March 23, 2006, Biological Testing Sampling Plan on May 1, 2006.

1:\WP\3306-Thea F0ss120175.D0C 2 1
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On November 28, 2006, the City submitted a technical memorandum to EPA outlining their
proposal for additional sampling in the Head of the Waterway to monitor concentrations of
phthal ates and polycyclic aromatic hydrocarbons (PAHS). The proposal was developed in
response to the presence of phthalates and PAHs in early warning and compliance samples
at concentrations that exceeded their SQOs as part of the Y ear 2 OMMP sampling event.
Biological testing of a subset of the compliance stations confirmed that biological effects
were observed in the bioassay test organisms.

On February 12, 2007, EPA and the Corps provided comments on the City’s November 28,
2006, technical memorandum. On March 28, 2007, the Utilities, in cooperation with the
City, provided aresponse to the comments provided by EPA and the Corps. The responses
were discussed with the agencies in advance and the Utilities and the City received EPA
approval of the plan for supplemental sampling April 12, 2007.

The EPA-approved revision to the OMMP monitoring schedule in March 2007 (PERCo
2007) outlines the schedule for physical cap integrity monitoring and recontamination
sampling. Thisrevised table replaces Table 2-2 of the OMMP. Monitoring isto be
completed on an annual basis for the first 5 yearsand in years 7 and 10. The specific
monitoring tasks vary between years. Monitoring locations are shown in Figure 2-1.

21 YEAROOMMPACTIVITIES

The results of physical observations and sediment sampling completed in the period from
February to July 2004 are documented in the Year 0 OMMP report (DOF 2004b). Physical
observations were made in May and July 2004 and sediment sampling (surface and core
sampling) was completed in April 2004. The April 2004 sampling provides baseline data
on the condition of the Utilities' cap soon after the cap was completed in February 2004.
Analysis of the April 2004 data indicated that stormwater constituents were accumul ating
on the Utilities' cap and that concentrations of high molecular weight polycyclic aromatic
hydrocarbons (HPAHs) and BEHP were highly correlated (R=0.99) indicating a common
source.

22 YEAR1ACTIVITIES

In March 2004, EPA requested that the Utilities make more frequent physical observation
of the Utilities Work Areathan anticipated by the EPA-approved OMMP (EPA 2004).
Physical observations that were made in May, July, September, and December 2004 and
April 2005 are discussed in the Assessment of Utilities Cap Recontamination and Data
Summary (DOF and TtEC 2005). Because of the severe recontamination of the sediment
surface on top of the Utilities' cap discovered in September 2004, supplemental sampling

1:\WP\3306-Thea F0ss120175.D0C 2 2
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was completed that was not part of the Year 1 OMMP monitoring schedule. The physical
observations that were made in September and December 2004 and April 2005 as part of
EPA’s OMMP requirements were also used to assess the sources of sediment
recontamination on the cap. Sediment and cap sampling (including both surface and core
sampling) was completed in August, September, November, and December 2004. The
results of the physical observations and sampling completed between August 2004 and
April 2005 are documented in DOF and TtEC (2005) and indicated that the cause of
recontamination (primarily north of the SR 509 Bridge) was City remedial construction
work largely completed between September and December 2004. Recontamination
constituents included PAHSs, phthal ates, pesticides, and polychlorinated biphenyls (PCBS).

The results of physical observations and sediment sampling completed in May 2005 are
documented in the Year 1 OMMP report (DOF 2005). The OMMP monitoring schedule for
Year 1 called for visual monitoring of the former SR 509 seep area and collection of top-
down, early-warning sediment samples (0 to 2 cm) from the 14 established OMMP
sampling locations (RC-1 to RC-14). Physical observation of the former SR 509 seep area
was completed on June 22, 2005 and collection of the early-warning sediment samples was
completed on May 11 and 12, 2005.

In addition to the samples specified in the Utilities OMMP, supplemental “compliance”
samples (0 to 10 cm) were obtained in the area of recontamination north of the bridge and
analyzed by the Utilities and the City. The City also collected sediment samples from their
work areain RA-19B, RA-20, and RA-22.

The sampling results indicated that SQOs were exceeded in one or more compliance (0 to
10 cm) samples. They include individual PAHS, total low molecular weight polycyclic
aromatic hydrocarbons (LPAHSs), total HPAHs, BEHP, 4,4’ -
dichlorodiphenyldichloroethylene (DDE), 4,4’ -dichlorodiphenyldichloroethane (DDD), and
total PCBs. The highest exceedance factors were detected in samples from stations S-15
and WC-11 located near the sheet pile wall. SQO exceedance factors ranged between 1.4
(naphthalene and 4,4’ -DDD) and 8.4 (acenaphthene).

Sediment concentrations were higher than the SQOs in one or more early-warning (0 to

2 cm) samples. They include mercury, individual PAHS, total LPAHS, total HPAHS,
dimethylphthalate, BEHP, 4,4’ -DDD, and total PCBs. The highest exceedance factors were
detected in samples from stations RC-1, RC-9, RC-11, and RC-12. SQO exceedance
factors ranged between 1.3 (total PCBs) and 6.3 (BEHP).

1:\WP\3306-Thea F0ss120175.D0C 2 3
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2.3 POST-CITY REMEDIAL ACTION

Due to recontamination of the Utilities’ cap by the City’ s construction activities, the City
placed additional cap material in the northern section of the Head of the Thea Fossin
December 2005 (shown in Figure 2-1). Details of the observations made and the
confirmation sampling were included in the Year 2 OMMP report (TtEC 2006). In
summary, the capping operation went smoothly. The Telebelt was particularly well-suited
to deliver discrete volumes of sediment in a controlled manner. Observations made with a
leadline and underwater camera during the operation seemed to confirm the desired
thicknesses was obtained throughout the entire capping area. Removal of a high spot under
the Foss Landing boat lift was necessary and completed on May 26, 2006.

24 YEARZ2ACTIVITIES

The Y ear 2 monitoring results conducted in May and June of 2006 are documented in the
Year 2 OMMP report (TtEC 2006). Y ear 2 monitoring included making physical
observations, conducting recolonization monitoring, and collecting sediment samplesin the
Head of the Thea Foss Waterway.

The physical cap integrity was assessed with visual observation of the former SR 509 seep
area, scour protection apron, and slope cap performed on June 14, 2006. There were no
obvious signs of significant erosion besides what was noted inthe Year 0 and Year 1
observations.

The assessment of the waterway cap was conducted with a hydrographic survey performed
on May 10, 2006. Changes in elevation were noted as compared to the baseline survey
conducted in February 2004 at the completion of the remedy. There was an increase in
elevation where capping material was placed by the City in December 2005, after the
single-beam survey was conducted at the north end of the project area. This high spot was
removed in May 2006. There was adecrease in elevation in an area that had capping
material placed a short time prior to the single-beam survey in February 2004. The
reduction in elevations in this areais most likely due to consolidation of the deposited sand
and gravel capping material and/or the underlying sediment over thelast 1.5 years, and is
consistent with the consolidation cal culations made during design. EPA requested further
monitoring in two areas with differences greater than 1 foot as part of the Year 3 OMMP
field activities.

1:\WP\3306-Thea F0ss120175.D0C 2 4
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The effectiveness of the City’s cap and the chemical quality of in-place capping materias
with respect to the SQOs performance standards were assessed with collection and analysis
of sediment samples collected May 11 through May 18, 2006 as follows:

e Fourteen compliance (0 to 10 cm) samples (WCO01 to WC14) with collection of
extramaterial for bioassay testing at 11 stations south of the bridge,

e Four supplemental samples from the area where additional capping material was
placed by the City on the north side of the Utilities work area following
recontamination by dredging (S-15, S-17, S-19, and S-24),

e Fourteen early-warning samples (0 to 2 cm) (RC-01 to RC-14),
e Six cores (WC-01, WC-04, WC-05, WC-06, WC-10, and WC-12), and

e Thirteen discrete slope cap locations (0 to 10 cm from fine-grained areas between
-1 and +6 MLLW) composited into samples SC-01 to SC-04.

Ecological performance of mitigation/restoration activities were assessed with the
collection of:

e Eighteen SPI stations (WC-01 to WC-14 and S-15, S-17, S-19, and S-24), and

e Four benthic infauna stations (R-1 to R-4).

Waterway Cap Samples

A silt layer of light olive color overlying adark olive, gray to black silt layer was observed
at most waterway cap locations. Benthic fauna and flora (i.e., worms, shell fragments
and/or kelp) were observed at all waterway cap locations. Oily sheens and sheen spots were
noted in the top silt layer at two locations RC/WC-04 and RC/WC-14. The thickness of
fine-grained material ranged from 0.5 to 17 cm throughout the waterway cap area. The
deposition of fine-grained material was greatest in the central areas south of the SR 509
Bridge and north of the scour protection apron with up to 17 cm of deposition. The
compliance sample locations within the City recontamination capping area (RC/WC-11 and
RC/WC-12) had accumulated 1 cm of fine-grained material on top of the cap material
placed in December 2005.

All of the waterway cap compliance samples (0 to 10 cm) south of the SR 509 Bridge (11
samples) and the two slope cap composites on the east side of the waterway contained
samples with one or more sediment chemistry result exceeding an SQO. SQOs were
exceeded in one or more compliance samples south of the bridge for individual PAHS, total
HPAH, BEHP, and phenol. BEHP concentrations were higher than the SQO of 1,300
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micrograms per kilogram (ug/kg) in al the compliance samples collected south of the
bridge in May 2006.

Most of the maximum exceedance factors were detected in the sample from station WC-02
located in the southeast corner of the Head of the Waterway. Thisisadepositional area
from the Twin 96ers and is adjacent to the scour protection apron. SQO exceedance factors
ranged between 1.0 (benzo[a]pyrene, total HPAH, and phenanthrene) and 5.9 (BEHP).

All 15 of the early-warning samples (0 to 2 cm) contained BEHP above the SQO of

1,300 png/kg. Samples collected at RC-01, RC-02, RC-04, and RC-13 contained
concentrations of individual PAHs and/or total HPAH that exceeded the SQOs.
Consistently, the concentrations of contaminants were higher in the 0 to 2 cm sample than
in the 0 to 10 cm sample.

Slope Cap Samples

Slope cap samples have a different depositional pattern and do not accumulate as much silt
as the waterway cap sample locations. With the exception of SC-03 and SC-04 for BEHP,
contaminants were detected at concentrations well below their respective SQOs in each of

the slope cap samples.

Core Samples

Cores consisted of dark olive gray silt overlying coarse sand cap material. The core
collected at WC-01B contained 19 cm of silt on top of the sand cap. The bottom increments
of each core contained sand cap material with very little fine-grained material. Samples
from the top increments of each core were analyzed at the laboratory for chemistry. All six
of the core samples contained concentrations of contaminants well below the SQOs.

Toxicity Samples

Based on criteria outlined in the March 23, 2006, Biological Testing Plan, four sampling
locations were selected for bioassay testing including locations WC-02, WC-04, WC-05,
and WC-06. Selected samples were subjected to two acute biological effects tests and one
chronic biological effectstest in accordance with the Utilities QAPP (TtFW et al. 2003).
These tests are used to more directly evaluate the toxicity of contaminated sedimentsto
creatures that live in sediment by exposing sand fleas, mussel larvae and juvenile wormsto
contamination. Bioassay testing indicated that the sediment contamination had an impact
on the mussel larvae in three of the four sampling locations, on the sand fleas in one of the
four sampling locations, and no impact on the juvenile worms.
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Recolonization

Recolonization is primarily assessed by SPI. While recolonization has definitely taken
place, there were several notable findings from thisinitial SPI monitoring survey.
Extensive burrow formations were not seen, and only one image showed evidence of
infaunal reworking in the top 5 cm of the cap materia at the four northernmost stations
located within the City recontamination capping area. It appears that sediment quality in
the southern end of the area surveyed is definitely compromised by the nature of material
being discharged by the twin outfalls at the southern end of the waterway. While the cap
appears to be an effective isolation barrier from upward migration of contaminants, the
more recent deposition of organically enriched, fine-grained material has limited the utility
of the area as suitable habitat for mature benthic communities and aso eliminated the
original benefit of placing the “habitat mix” as an attractive surface for fish foraging.

25 SUPPLEMENTAL YEAR 2ACTIVITIES

In addition to the annual visual observation at low tide, two site visits occurred; one on
January 2, 2007, and the second on February 23, 2007. Inspections were performed in
conjunction with the City of Tacoma’s periodic observation of City stormwater outfalls 254,
249, 248, 245, 243, 237aand b, 235, and 230 in the Thea Foss Waterway after the rainfall
event on November 6, 2006 that exceeded the 100-year 24-hour design storm. Thefirst
visit was conducted on January 2, 2007, during low tide. The purpose of this site visit was
to inspect the scour protection apron at the head of the waterway in front of the twin 96-inch
outfalls and the outfall scour apronsin front of outfalls 235 and 243 on a negative low tide.
Displacement or settlement of armoring materials or adjacent slope capping materials was
assessed and documented as required by Section 3.1.2.2 of the Operation, Maintenance, and
Monitoring Plan for the Head of the Thea Foss Waterway Project (TtFW et al. 2003).
Details of the January 2 observations are included in the memorandum in Appendix A.1.

The scour protection adjacent to outfall 243 (at Station 73+40 on the east side of the
waterway under the SR 509 Bridge) showed no signs of erosion. The condition of the scour
protection apron at the south end of the waterway (at the base of outfalls 237a and 237b)
was similar to what was previously noted inthe Year O, Year 1, and Year 2 low tide site
observations: a small, shallow channel is present in the apron near the southeast corner of
the waterway. The configuration and shallow depth of this channel appear unchanged from
previous observations and the overall integrity of the cap has not been adversely impacted
by the presence of thislocalized feature.

There were signs of displacement or subsidence in the scour protection apron in front of
outfall 235 (at Station 73+20 on the west side of the waterway under the SR-509 Bridge).
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Water from heavy rain in the hours preceding the January 2 site visit was flowing out of this
outfall into arelatively deep pool directly in front of the outfall.

A follow-up site visit was conducted on February 23, 2007, during low tide to inspect the
outfall scour apron in front of outfall 235 as afollow-up to the January 2, 2007 site visit and
quantify the post-construction changes in the scour apron. The small outfall scour
protection in front of Outfall 235 has been displaced outward approximately 4 to 5 feet.
Thereisapool infront of the outfall ranging in depth from 12 inches to 24 inches deep.
The pooling and small outfall scour protection material displacement appears to be the
result of high velocity discharge or high flows from the outfall. There was no evidence
suggesting that the underlying cap is being affected or that the concrete apron has been
undermined. It appears that slope protection rock is still in place beneath the pool, covered
by a coarse sand and gravel layer. Given the stable appearance of the conditions at the time,
it was determined that no corrective action was required. The conditions will continue to be
monitored over time. Photos and details of the February 23 site observations are included
in the memorandain Appendix A.2.

26 YEAR3ACTIVITIES

TtEC was contracted by the Utilities to implement the third year of the OMMP program by
making physical observations and collecting sediment samplesin the Head of the Thea Foss
Waterway. The Year 3 OMMP sampling program was designed to meet the following
objectives:

1. Assessthe cap integrity with physical monitoring consisting of visual observations
and collecting cores and/or prodding the sand cap.

2. Assessthe effectiveness of the City’ s placement of the additional capping material
in the area of recontamination within the Utilities Work Area.

3. Provide data to assess the chemical quality of in-place capping materials with
respect to the SQOs performance standards. Assess the overall changein
contaminant concentrations in surface sediment since the baseline conditions were
established in April 2004.

4. Determine the approximate area where SQOs are exceeded at the point of
compliance (0 to 10 cm).

5. Provide additional data to assess the top down recontamination of capping materials.

Objective No. 1 was met by conducting a visual observation of the scour protection apron
and slope cap on May 16, 2007 and the former SR 509 seep areaon May 16 and 17, 2007.
The Utilities also collected qualitative core samples at two locations to verify the thickness
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of the sand cap. Thiswaork was conducted at the request of EPA and the Corps because a
comparison of the bathymetry between Y ear 0 and Y ear 2 had indicated that there had been
agreater than one foot change in cap elevation. One core was located on the west bank near
Ouitfall 235; the other core was located in the central basin. Thiswork was completed on
May 17, 2007; details of physical monitoring are discussed in Section 3.

Objectives 2 through 5 were met with collection and analysis of two types of sediment
samples, early warning recontamination samples (0-2 cm) collected on behalf of the
Utilities and compliance samples (0 to 10 cm) collected on behalf of the City. The Utilities
and the City coordinated the Y ear 3 OMM P sampling requirements and a single sampling
event was conducted from May 16, 2007, through May 17, 2007. All laboratory analysis
was performed by Analytical Resources, Incorporated (ARI). The Utilities received the
early warning sampling results from ARI on June 8, 2007, and the data was independently
validated. The Utilities transmitted the validated early warning results to the City on July 5,
2007. The City conducted a quality assurance review of the compliance samples and
transmitted the data to the Utilities on July 10, 2007. The Utilities did not conduct an
independent quality assurance review of the compliance data received from the City. The
City will submit a separate report of the compliance datato EPA.
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Table2-1. OMMP Schedule (Revised March 2007 [PERCo 2007])

Y ear Y ear
Year 07% Year 19 2%% Year 3% Year 4% Year 5% Year 6° 7Y% Year 8 Year 9 Year 10Y

Assumed Sediment Deposition

Amount (cm)Y 0 15 3 45 6 75 9 10.5 12 135 15
MONITORING TASK
Physical Cap Integrity X X X X X
Recontamination Sampling
Compliance Sampling (0-10 cm) X X" x¥ X9 X X
"Top Down" (0-2 cm) X X X X X X X X
"Bottom Up" Migration (0-3 ft) X X X X X
"Visual" SR509 Seep Monitoring ¥ X X X X X X X
Recolonization M onitoring X X X X

Y'Work completed by Hart Crowser suggests a sediment deposition rate of 1 to 2 cm/year.

? Completed soon after cap placement as part of CQAP and OMMP.

¥ First 5-year review (Based on EPS' sreview cycle). Adjust monitoring schedule based on first 5 years of data.

4 Second 5-year review

%To be completed during daylight low tides (June/July)

¥ Significant natural events may trigger additional monitoring activity. These events include a 50-year 24-hour storm event, one percent flood discharge (commonly called the 100-year flood event) or
greater, or the occurrence of adesign level seismic event (i.e., 4.5 magnitude or greater)

" Samples will be collected and analyzed from four additional locations (i.e., S-15, S-17, S-19, and S-24) within the area of additional cap material placement during Year 2 and Year 4 monitoring. The
additional samples from Stations S-15, S-17, S-19, and S-24 are in addition to the three samples that are to be collected from the existing sample stations (i.e. WC-10, WC-11, and WC-12) within the
area of additional cap materia placement. Results from the four additional sample locations together with three existing sample locations will be used to monitor the effectiveness of the additional cap
material placement.

¥ EPA directed the City to collect compliance monitoring samples from the 14 existing sample |ocations (WC01-WC14) as well as four additional locations (i.e., S-15, S-17, S-19, and S-24) during Year 3
monitoring.

¥ The results from compliance sampling and analysis within the area of additional cap material placement during Year 2, 3, and 4 will be used to evaluate whether sample collection and analysis from the

additional locations (i.e., footnote g) or additional monitoring events (i.e., footnote h) are warranted during subsequent monitoring years.
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3. PHYSICAL OBSERVATIONS

Physical observations for Year 3 OMMP monitoring included a visual inspection of the cap
at low tide and collection of cores at two locations where the Y ear 2 bathymetry showed a
difference in elevation of more than 1 foot. The purpose of the physical observations wasto
assess the cap integrity. The visual inspection assessed the slope cap and outfall scour cap
protection and the cores assessed the cap thickness in portions of the waterway cap.

3.1 VISUAL INSPECTION

A visual inspection of the cap was made on May 16, 2007, during a predicted low tide of
—3.25 feet MLLW and the physical observations are documented in Appendix B. Overall,
the May 2007 observations were similar to previous site visits that indicated the following:

e The scour protection apron is functioning as intended. No obvious signs of
significant erosion were observed. As previously noted inthe Year O, Year 1, and
Y ear 2 observations, a small, shallow channel is present in the apron near the
southeast corner of the waterway. The configuration and shallow depth of this
channel appear unchanged from previous observations and the overall integrity of
the cap has not been adversely impacted by the presence of thislocalized feature.

e Side slopes show no visible evidence of slope erosion, sloughing, etc.

e Gas bubbles occur throughout the head of the waterway during lower tides;
however, no rising non-agqueous phase liquid sheens were observed in the former SR
509 seep area or elsewhere in the Utilities Work Area during the Year 3 field
investigation and cap inspection activities on May 16 and 17, 2007.

e While surface sheens were observed at timesin the vicinity of the Foss Landing
Marina, no sheens were observed during the site visit in May.

e The scour protection adjacent to Outfall 235 (at Station 73+20 on the west side of
the waterway under the SR 509 Bridge) shows no further signs of erosion or
displacement beyond what was noted during January and February 2007 site visits.

e Attheformer Standard Chemical Site, a baker tank is discharging into the
stormwater system just upstream of Outfall 235.
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3.2 WATERWAY CAP INSPECTION

The May 2006 multibeam survey was compared to the baseline single-beam survey
conducted in February 2004. The Year 2 OMMP report detailed the difference in elevation
from the two surveys. TtEC qualitatively evaluated the thickness of the waterway cap in
two areas that were shown to have greater than 1 foot difference between the two surveys.
The purpose of the survey was to document the thickness of the sand cap to verify that the
cap was approximately 3 feet thick. The request for visual inspection and documentation of
cap thickness came from EPA and the Corps to satisfy a requirement in the OMMP that any
change in depth more than 1 foot would be investigated to determine if the change was
related to erosion of the cap. The primary equipment utilized to evaluate cap thicknessin
the two cap areas was a side hammer core, a piston core, and a 10-foot or 20-foot length of
rebar marked off in 1-foot intervals. Field notes and photos from the cap thickness
evaluation are included in Appendix C.

Thefirst areainspected wasin the central waterway area. Thelocation (Area 1) isshown
on Figure 3-1. Multiple attempts at multiple locations within this area were made using the
slide hammer corer to collect a core to evaluate cap thickness of at least 3 ft in length.
However, a successful 3-foot core was not collected in the corer due to resistance at
approximately 2 to 2.5 feet. Alternatively, a section of rebar was pushed into the sand cap
to assess how thick the sand was before hitting silt or refusal. An average cap thickness of
4.2 feet of sand was judged to be present in the middle of the waterway by feeling and
hearing the sand scrape on the metal rebar when inserting and pulling it out of the sand cap.
In addition, it was documented in the core attempts and noted in the resistance with the
rebar that there was a layer of fine-grained material on top of the cap. Thislayer was
approximately 6 inchesthick. Figure 3-2 shows a schematic of the material section
encountered in the central waterway (Area 1).

The second area inspected was along the west shoreline, south of SR 509 Bridge. The
sample location (Area 2) is shown on Figure 3-1. The piston corer was used to collect
several attempts at thislocation. The second attempt with the piston core could not
penetrate more than 1.5 feet. Multiple probes with the rebar indicated sand for greater than
3 feet by feeling and hearing the sand against the rebar when pushed into the cap and pulled
out of the cap. The third attempt of the piston core penetrated 3 feet with recovery of
material of 2.8 feet. The core contained 2.5 feet of sand cap materia with silt below (see
Appendix C photos). No surface layer of fine-grained material was noted at this location.
Figure 3-2 shows a schematic of the material section encountered in the west bank (Area 2).

The qualitative evaluation of the cap thickness confirmed that the apparent change in cap
thickness noted by the bathymetric surveys was not due to erosion and that the original cap
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thickness of 3 feet has been maintained in both the areas evaluated. The differencein
elevationsislikely due to consolidation (as predicted during design) or uncertainty between
bathymetry techniques.
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4. SEDIMENT SAMPLES

TtEC collected 14 surface sediment samples (RC; 0 to 2 cm deep) from OMMP locations
(RC/WC-01 through RC/WC-12, RC-13, and RC-14) on behalf of the Utilities plus one
field split sample at RC-08. Floyd Snider collected the compliance samples (WC; 0 to

10 cm deep from OMMP locations [RC/WC-01 through RC/WC-12, WC-13, and WC-14])
and four supplemental locations (S-15, S-17, S-19, and S-24) on behalf of the City plus one
field split ssmple at S-15. Year 3 sample locations are shown in Figure 3-1.

Summary of Year 3 OMMP Samples

Partial SQO list
Full SQO Chemical (PAHsand
Sample Analytes” phthalates)?  Partial SQO List”
Waterway Cap Compliance 3 11
(WC; 0-10 cm grab)”
“Top-Down” (RC; 0 to 2 cm grab)” 14

City Cap Area (0 to 10 cm grabs)” 4

V'Semivolatile organic compounds, metals (mercury, zinc, lead), PCBs, TOC, grain size, and DDT compounds.
7 pAHs and phthalates

¥ PAHS, BEHP, metds (mercury, zinc, lead), PCBs, TOC, grain size, and TPH diesel and motor oil.

4 samples collected and analyzed by City of Tacoma.

¥ Samples collected and analyzed by Utilities,

4.1 SAMPLING AND ANALYSIS

In all, 34 sediment grab samples were obtained, including quality control (QC) samples, and
were hand delivered to ARI for analysis by Jennifer Hawkins of Tetra Tech EC on behalf of
the Utilities. Jessi Massingale of Floyd Snider collected the 0 to 10 cm surface sediment
samples on behalf of the City.

4.1.1 Fiedd Methods

Sampling was conducted from a vessel using a 0.1 m? van Veen stainless-steel grab sampler
for the early-warning and waterway cap compliance samples. The van Veen sampler
retrieved relatively undisturbed sediment samples representative of in situ sediment
conditions. The vessel was provided and operated by Sound Vessels, Inc.

Surface sediment was collected following Puget Sound Estuary Program (PSEP)/Puget
Sound Dredged Disposal Analysis (PSDDA) procedures, including collecting sediment
from the center of the sampler, avoiding material that touched the sampler sides, and
homogenizing each sample in a stainless-steel bowl using a stainless-steel spoon. Samples
at RC/WC-01, RC-13, and RC-14 were collected at low tide using stainless-steel bowls and
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spoons following PSEP procedures. Sampling equipment was provided by TtEC and was
decontaminated in the field. A separate set of decontaminated sampling equipment (i.e.,
stainless-steel bowls and spoons) was used at each location. The grab sampler was
decontaminated before and after each sample location with Alconox®, site water, and
distilled water rinse. Samples and split samples were collected from the homogenized
sediment in the stainless-steel bowl.

Sample information was recorded for each sample on log sheets, included in Appendix C.
Sample collection data and sediment descriptions are summarized in Appendix D.

Fourteen early-warning samples (0 to 2 cm) were collected at 14 OMMP locations
(RC/WC-01 through RC/WC-12 and RC-13 and RC-14). Waterway cap compliance
samples (0 to 10 cm) were collected at 14 OMMP locations (RC/WC-01 through
RC/WC-12 and WC-13 and WC-14) and at four supplemental locations in the areawhere
additional capping material was placed by the City (S-15, S-17, S-19, and S-24) (Figure 3-
1).

Digital pictures were taken during field efforts of sampling and procedures. Pictures and
the photo log are included on a CD contained in Appendix C.

To verify the performance of field sampling activities, QC samples were collected for
laboratory analysis. Field QC sampling (field splits) and rinsate blanks were collected to
check sampling and analytical accuracy and precision. A total of two field splits were
collected at location RC/WC-08/R-04 and S-15: one split for the early-warning samples and
one split for the compliance samples. Field splits were sampled from the same stainless-
steel bowl as the original sample. Two rinsate blanks were collected to represent collection
of the RC samples and WC samples.

4.1.2 Chemistry Analysis

All chemical analyses were conducted at ARI. Analyses of RC samplesincluded a partial
list of SQO compounds. The partial list included PAHs and BEHP, metals (lead, zinc,
mercury), PCBs, total organic carbon, total petroleum hydrocarbons, and grain size.
Analyses of samples collected from the area where additional capping material was placed
(WC-10, WC-11, WC-12, S-15, S-17, S-19, and S-24) included the full list of SQO
compounds. WC samples collected from the area beneath and south of the SR 509 bridge
were analyzed for PAHs and phthal ates.
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4.1.3 Data Validation of Chemistry Results

R. Farlow of DMD, Inc. validated the Utilities chemistry dataresults from ARI. The
validation report isincluded in Appendix E. This analytical/validation team has been
responsible for the sediment analyses since implementation of the Utilities OMMP in April
2004. Consistent analytical protocols and the same instruments were used from April 2004
to the present. For the May 2007 OMMP analyses, DMD completed the equivalent of a
QA-1review.

Sampl e results reported in Appendices E and F are determined to be in general compliance
with method and quality assurance project plan (QAPP) requirements. Some deviations
from specified performance goals are associated with matrix effects from contaminated
samples. Sample extracts/digestates were rerun/reanalyzed when QC performance goals
were not initially met. Continuing deviations in subsequent analyses were identified and
flagged, generally resulting in identifying associated values as estimates with the " J"
qualifier code. All reported datafor Year 3 OMMP results listed in Appendices E and F are
considered usable for the intended purposes of the project. The laboratory data reports are
provided in Appendix G.

Data validation of the compliance (WC) and supplemental (S) samples collected by the City
was performed by City personnel. The results of the City’ s validation process are included
in the report prepared by the City and are not repeated here. The City dataare included in
this report for completeness.

4.2 SEDIMENT SAMPLE DESCRIPTIONS

Visual inspection of surface samplesindicates that fine-grained material has been deposited
on top of the Utilities' cap since completion of remedial construction. Appendix D
summarizes the locations and descriptions for each grab and core sample collected.

Representative photos are included in Appendix C.2 (on CD).

4.2.1 Waterway Cap Compliance Samples (0to 10 cm)

Compliance samples were collected for two reasons during the Year 3 OMMP: to monitor
the area of additional capping material (seven samples), and to evaluate trends of BEHP and
PAH in the area beneath and south of the SR 509 Bridge.

Area South of the Bridge

Eleven samples consisting of the top 0 to 10 cm were collected at OMMP locations in the
waterway cap beneath and south of the SR 509 Bridge (RC/WC-01 to RC/WC-09 and
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WC-13 and WC-14). These compliance samples generally consisted of olive black silt over
either sand or gravel (see Appendix D). The portion of silt versus sand or gravel in the
samples varied depending on the thickness of the accumulated fine-grained deposits. A silt
layer of light olive color overlying adark olive, gray to black silt layer was observed at
most locations. Benthic fauna and flora (i.e., worms, shell fragments and/or kelp) were
observed at all locations.

Descriptions and thickness of fine-grained material were documented on each of the log
sheetsincluded in Appendix C.1 and summarized in Appendix D. Oily sheens and sheen
spots were noted in the top silt layer at two locations RC/WC-01 and RC/WC-08. The
thickness of fine-grained material ranged from 7 cm to greater than 13 cm throughout the
waterway cap area (Figure 4-1). The deposition of fine-grained material was greatest in the
central areas south of the SR 509 Bridge and north of the scour protection apron with 13 cm
or more of deposition. Based on the stratigraphy of the grab samples, it is evident that the
fine-grained material has accumulated on top of the sand cap and isincreasing in depth each
year. The source of the fine-grained material is from the stormwater outfalls.

Area North of the Bridge

Seven samples were collected from the area where additional capping material was placed
by the City in December 2005 (OMMP locations RC/WC-10, RC/WC-11, RC/WC-12, and
supplemental locations S-15, S-17, S-19, and S-24). Oily sheens and sheen spots were
noted in the top silt layer at RC/WC-11. No oily sheens or sheen spots were observed in the
other 0 to 10 cm samples. The thickness of fine-grained material ranged from 1 cmto 4 cm
overlying coarse sand cap material. Benthic fauna and florawere not observed at sample
locations S-17 and RC/WC-11. The fines content of the samples ranged between

3.9 percent and 8.3 percent.

4.2.2 Recontamination/Early-Warning Samples (0to 2 cm)

Early-warning samples were obtained from 14 locations within the Utilities Work Area.
Sampling occurred at OMMP locations RC-1 to RC-14 (Figure 3-1). The samples generally
consisted of oliveto black silt with percent fines ranging between 23.5 percent and

52.9 percent (Appendix F). The thickness of fine-grained material at these locationsisthe
same as reported for the compliance samples and ranged from 1 cm to greater than 13 cm
throughout the waterway cap area (Figure 4-1).
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4.3 CHEMICAL QUALITY

The following discussion summarizes the analytical results of sediment samples collected in
May 2007 and compares those results to the SQOs. Table 4-1 includes results for
parameters that exceed the SQOs in one or more Y ear 3 samples. Table 4-1 also includes
the exceedance factor (the ratio of the result to the SQO) for results that exceed the SQO
(EF of 1 or greater, asresults that are equal to the SQO are considered exceedances).
Parameters not included in Table 4-1 did not exceed the SQOs in any Y ear 3 sample at any
location.

Appendix F includes all sediment sample results from all monitoring years with detected
results that exceed the SQOs in bold font. Exceedances include concentrations rounded to
two significant figures that are equal to the SQO.

4.3.1 Waterway Cap Compliance Samples

South of the Bridge

The waterway cap compliance samples (0 to 10 cm grabs) from the WC locations beneath
and south of the SR 509 Bridge were analyzed for TOC and sel ected semivolatile organic
compounds (SVOCs) (PAHSs, phthalates, and phenols). BEHP concentrations were higher
than the SQO of 1,300 ug/kg in al the compliance samples collected south of the bridge in
May 2007. In addition, SQOs were exceeded in the sample at WC-02 for individual PAHs
and Total HPAH. Thisisadepositional area adjacent to the scour protection apron from the
Twin 96ers. None of the Y ear 3 compliance samples from this area contained phenol at a
concentration exceeding its SQO of 420 pg/kg. The maximum concentration of phenol
found in the samples south of the bridge was 140 pug/kg at WC-02.

The exceedance factor for each SQO exceedance isincluded in Table 4-1. The highest
exceedance factors were detected in the sample from station WC-02. SQO exceedance
factors ranged between 1.0 (benzo[ a]anthracene) and 3.8 (BEHP).

North of the Bridge

The waterway cap compliance samples (0 to 10 cm) and supplemental samples from the
area north of the SR 509 Bridge were analyzed for TOC, metals, SYOCs, DDT compounds,
and PCB Aroclors. SQOs were not exceeded in any of the compliance and City area
supplemental samples north of the SR 509 Bridge in the additional cap placement area.
BEHP concentrations ranged between 300 pug/kg and 790 pug/kg and HPAH concentrations
ranged between 780 ng/kg and 1,800 pg/kg. The fines contents of these samples ranged
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between 3.9 percent and 8.3 percent indicating that the samples were composed primarily of
capping material.

No phenol concentrations exceeded the SQO in samples north of the bridge. The maximum
concentration of phenol in the samples north of the bridge was 23 pug/kg.

4.3.2 Recontamination/Early-Warning Samples

Recontamination samples include the early-warning” /top-down surface (0 to 2 cm) grabs
from all RC locations. Early-warning samples were analyzed for TOC, TPH, metals, PCBs,
PAHs, and BEHP. All 14 of the early-warning samples (0 to 2 cm) contained BEHP
concentrations above the SQO of 1,300 ug/kg (Table 4-1). The sample collected at RC-02
contained a zinc concentration of 539 milligrams per kilogram (mg/kg), above the SQO of
410 mg/kg. Samples collected at RC-01, RC-02, RC-08, RC-13, and RC-14 contained
concentrations of individual PAHs and/or total HPAH that exceeded the SQOs.
Consistently, the concentrations of contaminants were higher in the 0 to 2 cm sample than
in the 0 to 10 cm sample.

The exceedance factor for each SQO exceedance isincluded in Table 4-1. The highest
exceedance factors were detected in the sample from station RC-01, RC-02, and RC-13.
SQO exceedance factors ranged between 1.3 (chrysene at RC-13) and 10.8 (BEHP at
RC-01).

4.3.3 Contaminant Distribution and Trends

Since the Utilities' cap was installed, fine-grained sediment has accumulated on the top of
cap. By May 2007, approximately 7 cm to more than 13 cm of fine-grained sediment had
accumulated within the small boat turning basin south of the bridge asillustrated on
Figure4-1. Lesser thicknesses (1 to 4 cm) were present within the area capped by the City
in December 2005. At most locations sediment thicknesses increased between
approximately 0.5 cm and 2 cm from May 2006 to May 2007. The greatest increase was at
station RC/WC-7 where the change in thickness was approximately 5 cm. Thereis
insufficient data at station RC/WC-2 for both Y ear 2 and Y ear 3 to document the true
thickness of fine grained material. In both years, the penetration of the grab sampler was
shallower than the thickness of fine-grained sediment.

Compliance Samples

Compliance sample concentrations of BEHP and HPAH south of the SR 509 Bridge appear
to have generally declined between 2006 and 2007. The average concentration of BEHP
declined from approximately 3,600 pg/kg to 2,700 pg/kg, while the average concentration
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of HPAH declined from approximately 9,700 pg/kg to 7,800 pg/kg. The changein
concentrations represents declines of approximately 20 percent to 25 percent.

Compliance sample concentrations of BEHP and HPAH north of the SR509 Bridge varied
between 2006 and 2007. The average concentration of BEHP declined from approximately
730 pg/kg to 600 pg/kg (approximately 18 percent), while the average concentration of
HPAH increased from approximately 955 ug/kg to 1,300 pug/kg (approximately 37 percent).

Recontamination/Early-War ning Samples

Higher concentrations of contaminants are associated with the fine-grained material. The
early warning samples tend to have higher concentrations than the compliance samples.
Zinc, phenanthrene, individual HPAHs, sum of HPAHs and BEHP were detected at
concentrations above the SQOs in one or more samples. Most of the exceedances occurred
in samples collected near the head of the waterway (RC-02, RC-13 and RC-14). Similar to
previous sampling rounds, BEHP exceeded its SQO throughout the Utilities Work Area.
The concentrations for selected contaminants are depicted in Figures 4-2 through 4-13.

Figure 4-14 illustrates average concentrations in early warning samples collected within the
Utilities Work Area (RC-01 to RC-14) from 2004 to 2007. Over the past 4 years, the
highest average concentrations of lead, mercury, LPAH, HPAH, and PCBsin the Utilities
Work Areawere found in 2005 after the dredging recontamination. Concentrations of these
constituents declined in 2006. Average concentrations of zinc and BEHP were highest in
2007. Between 2006 and 2007, constituent concentrations increased within the Utilities
Work Area. Increases ranged between approximate 13 percent (HPAH) and 39 percent
(zinc).

Figure 4-15 illustrates average concentrations in early-warning samples collected within the
turning basin (RC-1 to RC-7) from 2004 to 2007. Constituent concentrations of lead,
mercury, LPAH, HPAH, and PCBs in samples from the turning basin were also highest in
samples collected in 2005 while concentrations of zinc and BEHP were highest in 2007.
Between 2006 and 2007, constituent concentrations generally increased between
approximately 2.2 percent and 45 percent, except for average HPAH concentrations that
declined approximately 12 percent to 13 percent. The greatest increases were for mercury
(31 percent) and zinc (45 percent). Additional discussions of contaminant trends are
included in Appendix H.
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Table4-1. SQO Exceedances Year 3 OMMP May 2007

August 2007

Benzo(a) Benzo(b+k) Benzo(a) Indeno(1,2,3 - Dibenz(a,h) Benzo(g,h,i) bis(2-Ethyl hexyl)
Par ameter Zn Phenanthrene  Fluoranthene Pyrene anthracene Chrysene fluoranthenes pyrene cd)pyrene anthracene perylene HPAH phthalate
SQO 410 1,500 2,500 3,300 1,600 2,800 3,600 1,600 690 230 720 17,000 1,300
Units mgkg EF ua/kg EF ug/kg EF ua/kg EF ua/kg EF ua/kg EF ua/kg EF uo/kg EF ua/kg EF ua/kg EF ua/kg EF uo/kg EF ua/kg EF
Compliance (0-10 cm)
RC/WC-01 680 1,500 1,100 540 750 1,600 580 220 53J 210 6,500 J 2,300 18
RC/WC-02 2,100 14 4800 19 3,300 1.0 1,600 1.0 2200 0.8 4,900 14 1,700 11 600 0.9 230 1.0 570 08 20,000 12 4,900 38
RC/WC-03 340 900 770 330 480 1,100 410 160 397 150 4,400 1,800 14
RC/WC-04/R-02 440 940 1,000 420 600 1,400 510 190 403 200 5,300 J 2,300 18
RC/WC-05 740 1,900 1,600 720 1,000 2,300 850 530 110J 600 9,600J 4,000 31
RC/WC-06 520 1,400 1,200 470 720 1,700 590 210 85U 220 6,500 2,800 2.2
RC/WC-07 700 1,800 1,400 660 940 2,100 760 460 90 490 8,700 J 3,600 2.8
RC/WC-08/R-03 530 1,100 1,000 440 630 1,600 600 260 86 280 6,000 2,000 15
RC/WC-09 450 1,100 950 380 560 1,400 500 230 48 240 5,300 2,200 17
RC/WC-10 49 9 210 180 82 130 260 98 72 24 80 1,100 410
RC/WC-11/R-04 53 67 170 160 70 110 230 82 54 129 64 950 J 640
RC/WC-12 62 190 320 280 130 200 400 160 88 187 90 1,700J 640
WC-13 710 1,400 1,400 590 960 2,100 840 320 69J 340 8,000J 2,700 21
WC-14 400 980 910 380 520 1,400 490 220 45 230 5,200 2,100 16
S15 55 87 200 160 73 120 250 94 55 143 57 1,000 J 500
S-15 dup 52 91 230 180 81 140 290 100 56 137 59 1,100J 590
S17 58 100 220 210 95 150 320 120 59 16J 60 1,300J 620
S-19 55 82 130 150 64 88 190 81 39 20U 38 780 300
S-24 69 150 350 300 140 210 460 160 72 18J 73 1,800J 790
Early Warning (0-2 cm)
RC/WC-01 380 1,500 1.0 2,800 11 2,000 900 1600 3,000 960 380 937 410 12,000J 14,000 10.8
RC/WC-02 539 13 2,500 17 5,000 20 4,700 14 2,000 13 3100 11 6,900 19 2300 14 870 13 390 17 900 13 26,000 15 9,500 7.3
RC/WC-03 113 570 1,400 1,300 540 790 1,900 620 260 61J 270 7,100 J 2,600 20
RC/WC-04/R-02 227 930 2,300 2,000 840 1300 2,800 1,000 410 827 420 11,000J 5,100 3.9
RC/WC-05 220 680 1,800 1,500 640 960 2,000 740 400 83J 390 8,500 4,000 31
RC/WC-06 227 910 2,400 2,100 860 1300 3,100 990 440 847 460 12,000J 5,600 4.3
RC/WC-07 173 690 1,600 1,500 640 960 2,000 770 380 773 400 8,300J 3,700 2.8
RC/WC-08/R-03 184 890 1,900 1,900 800 1200 2,500 1,000 600 270 12 650 11,000 4,300 3.3
RC/WC-08/R-03 dup 194 1,000 2,400 2,300 920 1400 3,100 1,100 420 937 440 12,000J 5,100 39
RC/WC-09 221 860 2,300 1,900 800 1300 2,800 950 410 100J 410 11,000J 6,200 4.8
RC/WC-10 102 310 720 660 280 450 1,000 340 160 357 170 3,800 1,600 1.2
RC/WC-11/R-04 195 630 1,500 1,400 610 1000 2,300 750 350 79 380 8,300 6,100 4.7
RC/WC-12 109 500 1,100 980 420 620 1,400 510 190 48] 190 5,400 J 2,200 17
RC-13 256 2,800 19 6,200 25 5,300 16 2,400 15 3500 13 7,800 2.2 2,700 1.7 1,200 17 240 1.0 1,100 15 30,000 18 7,300 5.6
RC-14 209 1,600 1.1 3,400 14 2,600 1,200 1800 4,100 1.1 1,400 560 130 540 16,000 4,200 3.2
Notes:

Bold font indicates exceedance of SQO

EF = exceedance factor

mg/kg = milligram per kilogram
ua/kg = microgram per kilogram
J=result is estimated

OMMP = Operation, Maintenance, and Monitoring Plan

SQO = sediment quality objective
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Figure 4-14. Average Concentrations of Early Warning Samples RC-01 to RC-14
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Figure 4-14.  Average Concentrations of Early Warning Samples RC-01 to RC-14
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Figure 4-14. Average Concentrations of Early Warning Samples RC-01 to RC-14 (continued)
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Figure 4-14.  Average Concentrations of Early Warning Samples RC-01 to RC-14 (continued)
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Figure 4-14. Average Concentrations of Early Warning Samples RC-01 to RC-14 (continued)
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Figure 4-14.  Average Concentrations of Early Warning Samples RC-01 to RC-14 (continued)
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Figure 4-15. Average Concentrations of Early Warning Samples in Turning Basin (RC-01 to RC-07)
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Figure 4-15.  Average Concentrations of Early Warning Samples in Turning Basin (RC-01 to RC-07)
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Figure 4-15. Average Concentrations of Early Warning Samples in Turning Basin (RC-01 to RC-07)
(continued)
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Figure 4-15.  Average Concentrations of Early Warning Samples in Turning Basin (RC-01 to RC-07)
(continued)
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Figure 4-15. Average Concentrations of Early Warning Samples in Turning Basin (RC-01 to RC-07)
(continued)

Average PCB Concentrations
Early Warning Samples - Turning Basin

250

200

150 -

100 -

al
o

Concentration (ug/kg)

|

2004 2005 2006 2007

4-43


judy.brown
Text Box
Figure 4-15.  Average Concentrations of Early Warning Samples in Turning Basin (RC-01 to RC-07) (continued)
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Results of Year 3 OMMP Sampling August 2007
Head of the Thea Foss Waterway Remediation

5. RECONTAMINATION EVALUATION AND INTERPRETATION

Y ear 3 early-warning data indicate that the top of the Utilities' cap has been recontaminated
at levels above the Commencement Bay-Nearshore/Tideflats SQOs. BEHP exceeds the
SQOs by the greatest degree and over the widest area. Several individual PAHS, total
HPAHSs, and zinc also exceed their respective SQOs at one or more locations. The greatest
exceedance of the SQOs occurs at location RC-01; BEHP was measured at 14,000 pg/kg
with an exceedance factor of 10.8.

A temporary dredging recontamination source was identified in late 2004 (DOF 2005). The
area impacted by the dredging recontamination was capped in December 2005 and the
Utilities OMMP was revised to account for the presence of this recontamination.

An additional source of recontamination is on-going stormwater outfalls. The results of an
evaluation of avariety of data documenting the conclusion that the recontamination sources
are stormwater outfalls that discharge to the head of the waterway were documented in
Appendix Jof the Year 2 OMMP report (DOF 2006) and in Appendix H.

Figure 5-1 illustrates how thicknesses of accumulated sediment varied between April 2004
and May 2007. At most locations south of the bridge, the greatest thickness of accumulated
sediment was measured in May 2007. Thicknesses of fine-grained sediment were lower
north of the bridge where capping work was completed by the City in 2005 to resolve the
dredging recontamination issue. The change in fine-grained sediment thicknesses between
May 2006 and May 2007 isillustrated on Figure 5-2. At most locations sediment
thicknesses increased between approximately 0.5 cm and 2 cm. The greatest increase was
at station RC/WC-7 where the change in thickness was approximately 5 cm.

As noted in previous reports, the accumulated fine-grained sediment is distinctly different
from the more granular underlying capping material. The capping material, based on grain
size analyses of core samples, has afines content (herein defined as particle sizes less than
62.5 microns) generally less than 4 percent. This compares with afines content of up to
58 percent for accumulated sediment in the Utilities Work Area.

The source of accumulated fine-grained sediment above the capping material is
predominantly stormwater that discharges to the head of the waterway. Thisfindingis
based on comparison of the chemical quality of the accumulated fine-grained sediment with
stormwater sediment (collected by in-line sediment traps) that discharges to the waterway.
Stormwater sediment contains atypical suite of chemicals. These chemicalsinclude

1:\WP\3306-Thea F0ss120175.D0C 5 1



Results of Year 3 OMMP Sampling August 2007
Head of the Thea Foss Waterway Remediation

petroleum hydrocarbons, metals, and organic chemicals such as PAHs and phthal ates.
Pesticides and PCBs are also commonly detected in stormwater sediments.

Previous analyses (DOF 2006) documented a high correlation between HPAHs and BEHP
in surface sediment samples collected within the Utilities Work Areaand asimilarity in
trends between the surface sediment and stormwater sediment discharged to the head of the
waterway. HPAH and BEHP concentration data for early warning samples analyzed
between 2004 and 2006 are plotted along with the results of the May 2007 analyses on
Figure 5-3. Most of the 2007 sample results plot on the previously established trend using
the 2004 to 2006 analytical results. Using the 2004 to 2007 data’, correlations of R=0.83
and R’=0.69 are estimated. High correlation and similar concentration trends between
HPAHs and BEHP in early-warning sediment samples between April 2004 and May 2007
indicate asimilar source. The HPAH and BEHP trend relationship in early-warning
sediment samplesis similar to the trend relationship of stormwater sediment samples
collected near the end of the Twin 96 outfalls. These dataindicate that the Twin 96 outfalls
are the primary source of PAHs and BEHP to the Head of the Thea Foss Waterway.

Additional details of this evaluation are included in Appendix H.

! Samples collected in 2005 that were highly impacted from the dredging recontamination (RC8 to RC12)
were excluded from thisanalysis.
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Figure 5-1.  Thickness of Fine-Grained Sediment in Utilities' Work Area
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Figure 5-2.  Change in Thickness of Fine-Grained Sediment in Utilities' Work Area--May 2006 to May 2007
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Results of Year 3 OMMP Sampling August 2007
Head of the Thea Foss Waterway Remediation

6. SUMMARY

Remediation of the Utilities Work Areawas completed with final placement of capping
material in February 2004. OMMP sampling was completed in April 2004 (Year 0 —
baseline), May 2005 (Y ear 1), May 2006 (Y ear 2), and May 2007 (Year 3). The Utilities
sampling in 2007 consisted of collecting early-warning top-down recontamination samples
(Oto 2 cm). The City collected and analyzed compliance samples (0 to 10 cm) from
locations throughout the Utilities Work Area. Physical observations for Year 3 OMMP
monitoring included a visual inspection of the cap at low tide and collection of cores at two
locations where the Y ear 2 bathymetry showed a difference in elevation of more than 1 foot.

Results of the Year 3 OMMP early warning and compliance sampling indicate that
recontamination of the cap in the Utilities Work Area continues to occur and is from “top-
down” sources. This determination is based on the following:

Early-warning samples contain SQO exceedances of BEHP throughout the Utilities
Work Area. All 14 of the Year 3 early-warning samples (0 to 2 cm) contained
BEHP concentrations above the SQO of 1,300 ug/kg. PAHs exceed SQOs at
locations at the southern end of the head of the waterway (i.e., RC-01, RC-02,
RC-13, RC-14). Fine-grained sediment continues to accumulate on the top of the
cap from the stormwater outfalls.

The additional cap material placed by the City in the area north of the bridge appears
to be effectively isolating the recontamination caused by dredging activities.
Compliance samples (0 to 10 cm) collected in the area of additional placement did
not exceed the SQOs. However, this areais accumulating fine-grained material and
is being re-contaminated from top-down sources. The concentrations of metals,
PAHs, and BEHP in early-warning (0 to 2 cm) samples increased from 2006 to 2007
and, in the case of BEHP in 2007, exceeded the SQO in the additional cap

placement area.

Comparison of the analytical results of the compliance samples to the SQOs
indicates that in Year 3, BEHP exceeded its SQO (1,300 pg/kg) at all stations
located below and south of the SR 509 Bridge. BEHP concentrations ranged
between approximately 2,000 pg/kg to 4,900 pg/kg. PAH concentrations
(phenanthrene, most individual HPAHSs, and sum of HPAHS) aso exceeded the
SQOs at station WC-02, located in the turning basin near the scour protection apron.
The highest BEHP concentration (4,900 pg/kg) and highest HPAH concentration
(20,000 pg/kg) were co-located at station WC-02. Compliance sample
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Results of Year 3 OMMP Sampling August 2007
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concentrations of BEHP and HPAH south of the SR 509 Bridge appear to have
generally declined between 2006 and 2007. The average concentration of BEHP
declined from approximately 3,600 pg/kg to 2,700 pg/kg, whereas the average
concentration of HPAH declined from approximately 9,700 pg/kg to 7,800 pg/kg.

e Sufficient data are not available to reliably assess long-term trends in sediment
contaminant concentrations. Variations in stormwater sediment volumes and
concentrations discharged to the waterway coupled with sediment mixing and
stabilization of the impacts of the 2004 dredging recontamination obscure the
potential trends in the data provided by the two sample sets (2006 and 2007)
collected after the dredging recontamination and capping occurred. Additional
OMMP sampling rounds will be necessary to assess the longer term sediment
quality trendsin the Utilities Work Area.

e Overall, the May 2007 physical and visual observations indicated that the scour
protection apron is functioning as intended. No obvious signs of significant erosion
were observed. Side slopes show no visible evidence of slope erosion, sloughing,
etc. Visua observations during low tides of the former SR 509 seep areaindicate
the impermeable cap is preventing the upward migration of tar that would cause
visual sheens.

e Thequalitative evaluation of the cap thicknessin Y ear 3 confirmed that the apparent
change in cap thickness noted by the bathymetric surveys was not due to erosion and
that the original cap thickness of 3 feet has been maintained in both of the areas
evaluated.
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Results of Year 3 OMMP Sampling August 2007
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7. RECOMMENDATIONSFOR REVISING THE OMMP

To address the issue of top-down recontamination caused by the City’ s dredging activities,
the scope of the work for the Y ear 4 OMMP has been expanded to include the collection of
four supplemental compliance samples from the area where the City placed additional
capping material on the north end of the Utilities Work Area. The need for further
assessment or modifications to the OMMP to address elevated levels of phthalates and
PAHSs on top of the cap will be discussed and determined between the City and EPA.

The evaluation of bottom-up recontamination with the analysis of core samples at the
bottom of the cap is required in the Y ear 4 monitoring. Core penetration through the cap
has been problematic due to the coarse sand cap material. A vibrocore has been used to
collect the coresin the past. Therefore, a modification to the coring method is
recommended for the Y ear 4 sampling. A vibratory hammer coring device (e.g., Bill
Jaworski’s core) will be used.

The recording of the thickness of the fine-grained material deposited on top of the cap has
become routine during OMMP monitoring. Consistently, measurement of the thickness has
been recorded in the van Veen grab sampler. During Y ears 2 and 3 measurements at
RC/WC-02 indicated that the fine-grained sediment thickness was greater than 17 cm and
13 cm, respectively (the sample collected in the grab sample did not reach the sand cap
material). Because the maximum penetration of the grab sampler is17 cm, itis
recommended that a true measurement of the fine-grained sediment thickness at |ocations
with deep deposits be documented using a hand-corer device such as a piston core.
Anticipated locations that will need to be supplemented with coring include RC/WC-02,
RC/WC-07, and WC-14.
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APPENDIX A
YEAR 2 SUPPLEMENTAL SITEVISITS
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APPENDIX A.1
SITEVISIT JANUARY 2,2007, MEMORANDUM

1:\WP\3306-Thea F0ss120175.D0C



E TETRATECH

Memorandum
Date: January 29, 2007
To: Jacqueline Thiell Wetzsteon, PacifiCorp
From: Pamela Sargent, P.E.
RE: Site Observations

January 2, 2006
Head of the Thea Foss Waterway Project

This technical memorandum presents a summary of the observed site conditions within the Head
of the Thea Foss Waterway, Tacoma, Washington (Figure 1). The observations were made by
Pamela Sargent, Principal Environmental Engineer for Tetra Tech EC, Inc. (TtEC). She visited
the site between approximately 7:30 and 10:30 pm PST on January 2, 2007. During this period,
a low tide of -2.6 feet Mean Lower Low Water (MLLW) was predicted for 10:13 pm PST
(Figure 2). This visit was made with representatives of the City of Tacoma (Jim Oberlander,
Rick Fuller, Dana Deleon, Lorna Sutton, and Alicia Lawver) and Jeff Barney representing
Citizens for a Healthy Bay (CHB).

The purpose of this site visit was to inspect the scour protection apron placed at the head of the
waterway in front of the twin 96-inch outfalls and the outfall scour aprons in front of outfalls 235
and 243 on a negative low tide after the rainfall event on November 6, 2006 that exceeded the
100-year 24-hour design storm and to document any displacement or settlement of armoring
materials or adjacent slope capping materials as required by Section 3.1.2.2 of the Operation,
Maintenance and Monitoring Plan for the Head of the Thea Foss Waterway Project (Tetra Tech
FW, Inc. 2003). This site visit was performed in conjunction with the City of Tacoma’s periodic
observation of City stormwater outfalls 254, 249, 248, 245, 243, 237a and b, 235, and 230 in the
Thea Foss Waterway. Observations regarding the seismic upgrade work on the East 23" Street
Bridge by the City of Tacoma’s contractor were made during this site walk and are included in
the memorandum.

Field Observations — January 2, 2007
Condition of the Scour Protection Apron Placed at the Head of the Waterway:

The condition of the scour protection apron at the south end of the waterway is shown in Figure
3. Water was flowing out of outfalls 237a and 237b during the site visit from heavy rain in the
hours preceding the site visit. The discharge from these outfalls was spreading out over the



apron and flowing northward towards the turning basin. As previously noted in the Year 0, Year
1, and Year 2 low tide site observations, a small, shallow channel is present in the apron near the
southeast corner of the waterway. The configuration and shallow depth of this channel appear
unchanged from previous observations and the overall integrity of the cap has not been adversely
impacted by the presence of this localized feature. No corrective action is proposed at this time.
However, this feature should continue to be monitored during future low tide events for changes.
Some miscellaneous debris (clothing, a sediment trap, and some sample tubing) were present on
the scour apron in front of outfalls 237a and 237b at the very head of the waterway. A layer of
olive and gray silt is present over the apron in the southeast and southwest “corners” of the
waterway.

General Condition of Outfall Scour Apron in Front of Outfall 243:

The scour protection adjacent to outfall 243 (at Station 73+40 on the east side of the waterway
under the SR-509 Bridge) shows no signs of erosion (Figures 4 and 5). Water was flowing out
of this outfall from heavy rain in the hours preceding the site visit. There is extensive barnacle
growth on the “duckbill” check valve attached to outfall 243. Jim Oberlander from City of
Tacoma Environmental Services noted that the area between the bottom of the check valve and
the outfall scour protection is beginning to fill in. There appears to be adequate remaining
clearance so that the operation of the check valve is not affected and therefore, no corrective
action is proposed at this time. However, the clearance between the bottom of the check valve
and the outfall scour protection should continue to be monitored during future low tide events to
verify that the operation of the check valve is not compromised.

General Condition of Outfall Scour Apron in Front of Outfall 235:

There are signs of displacement or subsidence in the scour protection apron in front of outfall
235 (at Station 73+20 on the west side of the waterway under the SR-509 Bridge). Water from
heavy rain in the hours preceding the site visit was flowing out of this outfall into a relatively
deep pool directly in front of the outfall. The project design drawings called for the landward
edge of the scour apron to match the outfall inlet elevation. Some minor pooling of water was
noted during the Year 2 OMMP site visit (June 2006) but this pooling appears to be more
substantial than that noted in June 2006 (Figure 7).

It is recommended that as-built photos and topography/bathymetry in the area around outfall 235
be reviewed and the depth of the pool be measured on the next daytime negative low tide so that
the post-construction changes in the scour apron for outfall 235 can be quantified. Information
regarding the internal condition of outfall 235 and associated upstream stormwater piping (such
as recent inspection videos) was requested from the City of Tacoma Environmental Services on
January 16, 2007. Several factors may be impacting the stability of the scour pad such as
groundwater seepage under the outfall, stormwater seepage under the outfall via a leek in the
stormwater piping, excessive scour from recent extreme rainfall events. Once the information
discussed above is gathered, recommendations regarding the outfall 235 scour protection apron
can be developed. A tentative site inspection is scheduled for Friday February 23, 2007 during

a daytime negative tide.
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General Condition of the Waterway Slopes Exposed at Low Tide:

A photograph of the east bank slopes exposed during low tide is shown in Figure 6. No slope
erosion or sloughing was observed. As previously noted in the Year 0 and Year 1 site
observation memoranda, the coarser slope cap materials are covered with algae and barnacles. A
layer of olive and gray silt is present over capping material on the lower portions of the east and
west bank slopes.

General Observations:

The weather was clear during this nighttime low-tide field visit. Gas bubbles were observed
throughout the head of the waterway but no sheens were observed in the former SR-509 seep
area. Algae and barnacles are present on coarser slope cap and scour protection materials.

Observations of the East 23" Street Bridge Seismic Upgrade Work Area:

Scaffolding for the seismic upgrade of the bridge was in place at the time of this site visit but no
nighttime work was being performed. The scaffolding was set up under the bridge (behind the
top of the cap) as previously discussed with the City of Tacoma on November 1, 2006. Visual
inspection of the slope and cap between Berg Scaffolding and the twin-96-inch outfalls did not
show evidence of disturbance from the ongoing bridge work.

Figures
Figure 1 — Head of the Thea Foss Waterway — South of Station 70+10 (Utilities’ Work Area)
Figure 2 — Commencement Bay Tides — January 2, 2007

Figure 3 — Scour Protection Apron for Outfalls 237a and b (Looking North from the East 23"
Street Bridge)

Figure 4 — Outfall 243 Scour Protection Apron

Figure 5 — Close-up of Outfall 243 Check Valve

Figure 6 — East Bank Slope Cap (Looking South)

Figure 7 — Close-up of Outfall 235 and the Pool in Front of Outfall 235
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Figure 1 — Head of the Thea Foss Waterway

Utilities’ Work Area
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Figure 3 — Scour Protection Apron
For Outfalls 237a & b — looking North from E 234 St. Bridge

Figure 4 — Outfall 243 Scour Protection Apron
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Figure 7 —
Close-up of Outfalls 235 and
the Pool in Front of Outfall 235

| TETRATECH EC, INC.



Results of Year 3 OMMP Sampling August 2007
Head of the Thea Foss Waterway Remediation

APPENDIX A.2
SITEVISIT FEBRUARY 23, 2007, MEMORANDA
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Memorandum

Date: February 28, 2007
To: Jacqueline Thiell Wetzsteon, PacifiCorp
From: Pamela M. Sargent, P.E.

RE: Site Observations
February 23, 2007
Head of the Thea Foss Waterway Project

This technical memorandum presents a summary of the observed site conditions within the Head
of the Thea Foss Waterway, Tacoma, Washington. The observations were made by Pamela
Sargent, Principal Environmental Engineer for Tetra Tech EC, Inc. (TtEC). She visited the site
between approximately 3:15 and 5:15 pm PST on February 23, 2007. During this period, a low
tide of -0.1 feet Mean Lower Low Water (MLLW) was predicted for 3:40 pm PST (Figure 2).
This visit was made with Jackie Thiell Wetzsteon from PacifiCorp Environmental Remediation
Corporation, Mary Henley from the City of Tacoma, Terry Olmstead of Dalton, Olmstead, and
Fuglevand, and lain Wingard of Floyd Snider (acting as a consultant to the City of Tacoma).

The purpose of this site visit was to inspect the outfall scour apron in front of outfall 235 as a
follow-up to the January 2, 2007 site visit and quantify the post-construction changes in the
scour apron.

Field Observations — February 23, 2007
General Condition of Outfall Scour Apron in Front of Outfall 235:

The small outfall scour protection in front of Outfall 235 (at Station 73+20 on the west side of
the waterway under the SR-509 Bridge) has been displaced outward approximately 4 to 5 feet.
There is a pool in front of the outfall ranging in depth from 12” to 24” deep. The pooling and
small outfall scour protection material displacement appears to be the result of high velocity
discharge or high flows from the outfall.

The project design drawings called for the landward edge of the scour apron to match the outfall
inlet elevation and for the capping and armoring to consist of three layers (from the top down) as
follows:

e 2’ of small outfall scour protection

e 127 of slope armor



e 18” of slope cap material

The purpose of the small outfall scour protection that has been displaced is to dissipate the
energy from the flow from the outfall. Therefore, it is recommended that the area around Outfall
235 be monitored during annual OMMP for further changes in pool depth or small outfall scour
protection material displacement. Repairs to this area may be warranted if further changes occur
to ensure the integrity of the underlying slope cap.

A photo of the current condition of the scour protection in front of outfall 235 are presented
below.

General Observations:

There is an inlet to the stormwater system upstream of outfall 235 at the City of Tacoma’s
project site just upslope of outfall 235. A photo of this inlet is presented below.

@ TETRATECH EC,INC.



INLET TO STORMWATER SYSTEM JUST UPSTREAM AND UPSLOPE OF
OUTFALL 235
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Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants

10827 NE 68th Street * Kirkland, Washington 98030
Telephone (425) 827-4588 (FAX 425-739-9885)

MEMORANDUM

TO: Jackie Wetzsteon - PacifiCorp

FROM: Terry Olmsted
Sr. Consulting Geologist, Dalton, Olmsted & Fuglevand, Inc.

DATE: February 28, 2007

SUBJECT:  Observations at Outfall 235, February 23, 2007
Head of Thea Foss Waterway Project

REF. NO: PAP-001-01

On Friday, February 23, 2007, | met with Jackie Wetzsteon of PacifiCorp, Pam Sargent
of TetraTech, Mary Henley of the City of Tacoma, and lain Wingard, consultant to the
City, to view conditions at Outfall 235. The site visit was between about 3:30 and 4:00
PM. During this period, the tide (predicted) was at about O feet, Mean Lower Low Water
(MLLW), giving a good view of the outfall conditions above tide level.

The purpose of the field meeting was to evaluate conditions reported by TetraTech in
their memorandum of January 29, 2007, that referred to “signs of displacement or
subsidence in the scour protection apron in front of outfall 235 (at Station 73+20 on the
west side of the waterway under the SR-509 Bridge)”.

Basically, a shallow pool has developed in front of the concrete apron of Outfall 235 that
was observed by TetraTech during their field visit of January 2, 2007. The pool is
symmetrical about the outfall and apron, and is approximately 6-inches to 15-inches
below the top of the apron. At the time of my visit, flow from the outfall was very low.
See the attached photographs of the observed conditions.
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Outfall 235 Observations - Head of Thea Foss Waterway - February 23, 2007
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View from N. Side

View into pool at apron of Qutfall 235
g ". ---I:.m;.- -.

iew into pool at apron of Outfall 235 -

At the time of the Head of the Thea Foss remediation (2004), the slope protection rock
was placed at approximately the same level or slightly above the lip of the concrete
apron.

Based on the symmetry of the feature around the outfall and its physical appearance, the
observed pool was likely caused by flows from Outfall 235 during one or more of the
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Outfall 235 Observations - Head of Thea Foss Waterway - February 23, 2007
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significant storm events of the recent past, which scoured out a portion of the slope
protection rock, and deposited it a few feet ahead to form the pool. There was no
evidence that | observed suggesting the underlying cap is being affected or that the
concrete apron is being undermined. It appears that there is still slope protection rock in
place beneath the pool, covered by a coarse sand and gravel layer. No evidence of soil
piping downstream of the outfall flow was observed.

Given the stable appearance of the conditions at the time of my visit, in my opinion, no
corrective action is required at this time. | recommend that the feature be observed
during future OMMP events to verify and document that conditions are not changing
significantly over time.

Please call if you have any further questions,

fm%W

Terry Olmsted
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APPENDIX B
YEAR 3SITE OBSERVATIONS
(Site Photographs L ocated on Enclosed CD)
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Memorandum
Date: June 8, 2007
To: Jacqueline Thiell Wetzsteon, PacifiCorp
From: Pamela Sargent
RE: Site Observations
May 16, 2006

Head of the Thea Foss Waterway Project

This technical memorandum presents a summary of the observed site conditions within the Head
of the Thea Foss Waterway, Tacoma, Washington (Figure 1). The observations were made by
Pamela Sargent, Principal Environmental Engineer, for Tetra Tech EC, Inc. (TtEC). She visited
the site between approximately 10:30 am and 12:15 pm PDT on May 16, 2007 with
supplemental observations made of the former SR 509 seep area on May 17, 2007. During this
period, a low tide of -3.25 feet Mean Lower Low Water (MLLW) was predicted for 11:12 am
PDT.

The purpose of this site visit was to observe the:

= General condition of the scour protection apron placed at the head of the waterway,
= General condition of the waterway slopes exposed at low tides,
= Former SR-509 seep area for evidence of sheens,

and to document the observed site conditions during the lowest daytime tides of the year as part
of the Year 3 Operation, Maintenance and Monitoring activities for the Head of the Thea Foss
Waterway Project.

Field Observations — May 16, 2007
Condition of the Scour Protection Apron Placed at the Head of the Waterway:

The condition of the scour protection apron at the south end of the waterway is shown in Figures
2 to 6. Water was flowing out of outfalls 237a and 237b during the site visit (Figure 7). The
discharge from these outfalls was spreading out over the apron and flowing northward towards
the turning basin. As previously noted in the Years 0, 1, and 2 low tide site observations, a
small, shallow channel is present in the apron near the southeast corner of the waterway (Figure
7). The configuration and shallow depth of this channel appear unchanged from previous
observations and the overall integrity of the cap has not been adversely impacted by the presence



of this localized feature. No corrective action is proposed at this time. However, this feature
should continue to be monitored during future low tide events for changes.

General Condition of the Waterway Slopes Exposed at Low Tide:

Photographs of the east and west bank slopes exposed during low tide are shown in Figures 8 to
13. No slope erosion or sloughing was observed. As previously noted in the Years 0, 1 and 2
site observation memoranda, the coarser slope cap materials are covered with algae and
barnacles. Mussels are also present on these materials. A layer of olive and gray silt is present
over capping material on the lower portions of the east and west bank slopes.

Observations in the Vicinity of the Former SR-509 Seep Area:

Gas bubbles were observed in the vicinity of the former SR-509 seep area during the site visit
but no sheens were observed in the former SR-509 seep area.

General Observations:

e The weather was partly sunny with light winds during this field visit.

e Extensive gas bubbles were observed throughout the head of the waterway but no sheens
were observed (Figure 14).

e Crabs, starfish, a 12-14” salmon, geese, ducks, seagulls and terns observed at site during the
site visit.

e Some miscellaneous debris (traffic cones, bicycles, plastic bottles, and clothing) was present
at the site.

e Two bags of sand blast grit still remained on site at the north end of the bridge from the
seismic retrofitting of the East 23" Street Bridge (Figure 15).

e 2 pieces of pipe scaffolding were observed in the water near Outfalls 237a and 237b.

e Small quantities of sandblast grit (or something similar) were present on the sidewalk of the
East 23" Street Bridge (over the south end of the project site) (Figure 16).

e The new pilings installed under the east end of the SR-509 bridge are all starting to lean
slightly in various directions (i.e. not vertical).

e The scour protection adjacent to outfall 243 (at Station 73+40 on the east side of the
waterway under the SR-509 bridge) shows no signs of erosion or displacement (Figures 17 to
20). Water was flowing out of Outfall 243 during the site visit. The tideflex valve™ at the
end of Outfall 243 is extensively covered with barnacles and at the time of the site visit there
was a small diameter, approximately 20-foot long pile with cable or rope attached to end
entangled in the metal clip at the top of the tideflex valve™ (Figure 17). The City of Tacoma
was notified about this derelict pile (notified Rick Fuller via phone on May 16, 2007). The
pile was gone when City personnel went to investigate the following day.

e A black shiny, oil-like substance was noted on the slope between Outfall 243 and Foss
Landing localized around high tide line (Figure 18). There was no noticeable smell
associated with the substance and this substance produced an orange to rust color slime on

blue gloves when touched.
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e The scour protection adjacent to Outfall 235 (at Station 73+20 on the west side of the
waterway under the SR-509 bridge) shows no further signs of erosion or displacement
beyond what was noted during January and February 2007 site visits (Figure 19). Water was
flowing out of Outfall 235 during the site visit.

e As previously noted during January and February 2007 site visits, the small outfall scour
protection in front of Outfall 235 (at Station 73+20 on the west side of the waterway under
the SR-509 Bridge) has been displaced outward approximately 4 to 5 feet. There is a pool in
front of the outfall ranging in depth from 12” to 24” deep. The pooling and small outfall
scour protection material displacement appears to be the result of high velocity discharge or
high flows from the outfall. As recommended, the area around Outfall 235 will be monitored
during annual OMMP for further changes in pool depth or small outfall scour protection
material displacement. Repairs to this area may be warranted if further changes occur to
ensure the integrity of the underlying slope cap.

e At the former Standard Chemical Site, a baker tank is discharging into the stormwater system
just upstream of Outfall 235 (Figure 20). Water in the pool in front of Outfall 235 was
cloudy and a bit foamy (Figure 21).

Figures

Figure 1 — Head of the Thea Foss Waterway — Utilities’ Work Area (Looking North from East
23rd Street Bridge)

Figure 2 — Looking South Across Scour Apron at Area Just East of the Twin 96-inch Outfalls
Figure 3 — Looking South Towards East 23rd St Bridge - East Side of Twin 96-inch Outfalls
Figure 4 — Looking South Towards East 23rd St Bridge - West of the Twin 96-inch Outfalls
Figure 5 — Looking South at Twin 96-inch Outfalls

Figure 6 — Looking SE across the Scour Apron at the SE Corner of the Site

Figure 7 — Twin 96-inch Outfalls — Outfalls 237A and 237B

Figure 8 — At Outfall 243 Looking North along the East Side of the Waterway

Figure 9 — East Side of the Waterway Including Outfall 243 (From Just South of the SR-509
Bridge)

Figure 10 — Looking ENE Across Northern End of Scour Apron to East Slopes in Front of Berg
Scaffolding (From just South of the City Pier).

Figure 11 — Looking SE from Just South of the City Pier Across Scour Apron
Figure 12 — Looking North Along West Side of Waterway from City Pier
Figure 13 — Looking South Along West Slope from SR-509 Bridge towards the City Pier

Figure 14 — Low Tide Gas Bubbles - Adjacent to the Central Portion of the Bottom of the Slope
at the Former Standard Chemical Site

Figure 15 — Contractor Supplies and Equipment at West End of East 23rd St Bridge at SE

Corner of Project Area
@ TETRATECH



Figure 16 — Sandblast Grit on Sidewalk on East 23rd Street Bridge

Figure 17 — Close Up of Outfall 243

Figure 18 — Oil-Like Substance of Slope just North of Outfall 243

Figure 19 — Close-up of Outfall 235

Figure 20 — Baker Tank Discharge to Stormwater Inlet Just Upstream of Outfall 235
Figure 21 - Close-up of Pool In Front of Outfall 235 Showing Cloudy Water
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Figure 1 — Head of the Thea Foss Waterway
Utilities’ Work Area (Looking North from the
East 23 Street Bridge)
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Figure 2 — Looking South Across Scour Apron at
Area Just East of the Twin 96-inch Outfalls

Figure 3 — Looking South Towards East
23rd St Bridge - East Side of Twin 96-inch

Outfalls
| TETRATECH EC, INC.
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Figure 4 — Looking South Towards
East 23rd St Bridge - West of the Twin
96-inch Outfalls

Figure 5 — Close-up of
Outfalls 237a & 237b
Looking South
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Figure 6 - Looking SE across the
Scour Apron at the SE Corner of the Site
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Figure 7 —
Close-up of Outfalls 237a and 237b
Looking Southwest
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Figure 8 — At Outfall 243 Looking North along the
East Side of the Waterway

Figure 9 — East Side of the Waterway
Including Outfall 243 (From Just South of the

SR-509 Bridge
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Figure 10 —
Looking
ENE
Across
North End
of Scour
Apron to
East
Slopes in
Front of
Berg
Scaffolding

Figure 11 —
Looking SE
from Just
South of the
City Pier
Across Scour
Apron

E TETRATECH EC, INC.



Figure 12 —
Looking North Along
West Side of
Waterway from City
Pier

Figure 13 — Looking
South Along West Slope
from SR-509 Bridge
towards the City Pier

| TETRATECH EC, INC.



Figure 14 —
Low Tide
Gas
Bubbles -
Adjacent to
the Central
Portion of
the Bottom
of the Slope
- Former
Standard
Chemical
Site

Figure 15 — i
Contractor Bee P
Supplies and i mﬂ“ﬂ“‘.““ﬂ'ﬂh
Equipment at b
West End of

East 23rd St
Bridge at SE
Corner of
Project Area

| TETRATECH EC, INC.



Figure 16 —
Sandblast Grit on
Sidewalk on East

23rd Street

Bridge

Figure 17 —
Close-up of
Outfall 243

E TETRATECH EC, INC.




Figure 18 —
Oil-Like
Substance of
Slope just
North of
Outfall 243

Figure 19 —
e Close-up of
MRS Outfall 235

E TETRATECH EC, INC.




Figure 20 —
Baker Tank
Discharge to
Stormwater
Inlet Just
Upstream of
Outfall 235

Figure 21 —
Close-up of
Pool In Front of
Outfall 235
Showing
Cloudy Water

| TETRATECH EC, INC.
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SURFACE SEDIMENT SAMPLE SampleNo.  @cof-  (oc=]
COLLECTION FORM Project Name:

Profact No.;

Date: e Time: ¥4 Ly Sampied by: 7 & Checked by: s
Equipment: {); ;3\ . S"g
Location Description: —%m»%m Py d’- _!5%!{ Cout ageim - e waﬁwdm .:HJ-

Depkfment s Time: 11,y Northing: (’(,mpﬂ 5 7020035 Easting: 1 {, oS &G
/Accepted / Rejected Bio /(Cher WaterDepth ¢  Penetration o APD

Sediment ({density, color, typa): abpnd Q{,‘% te {m};ﬁn&_ b ¢ p . “
Sediment Odar {type and magnitudey: ___ f T i

Biological (flora and fauna). ¢ - o gl
Sheen SeAme m-}w.‘( ¢ by Debris —f@;}ﬁ - Eeq s r‘L,g-? a....g.é{r fpa_,&é,
Comments: J” kg #n Aachc

Deploymant : Time; Northing: Easting:

Accepted / Bejectad Bio / Chem Water Depth Penetration RPD

Sediment {density, cofor, type}):

Sediment Odor {type and magnitude):

Biological (fiora and fauna):

Sheen Debris

Comments:

Deployment : Time: Northing: Easting:
Accepted / Rejected Bio / Chem Water Depth Penetration RED

Sediment {density, color, type);

Sediment Odor (type and magnitude):

Biological {flora and fauna):

Sheen Debris

Cormments:

Deployment . Time: Naotthing: Easting:
Accepied / Rejected Bio / Chem  Water Depth Penetration RPD

Sediment (density, color, type):

Sedimant Qdor {type and magnitude):

Biological (flara and fauna):

Shaen Debris

Commenis:

Tetra Tech EC Field Fonns page I} Vergian Date: 05/06/2006
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SURFACE SEDIMENT SAMPLE | SampleNo.  ge /os -0
TOpeG T "’i\w 257
COLLECTION FORM Profect N Thee F

Project No.:
Date: g -f(-s7 Time:  {gso _ Sampledby:  gp fTp  Checkedby: g
fquipment: L};% Veeon

Location Description:

Deployment : é*- Tims: {xo~  Northing: -7 0 2 /32, i Easting: { ! é’ Ty
Accgpted ! Rejected Bio / @hedp WaterDepth #.§”  Penetration f0e, RAPD  ~

Sediment (density, color, type): 12 Cun clgm_& sondy I Lled st it o 10R of srcamn
Sediment Odor {type and magnitude): — ’

Biological {flora and fauna) e

Sheen U, Debris e oy, ¢ forxe
Comments: .44 8ol M

Deployment : ﬁ Time: 1%13 MNorsthing: ey L Easting: _Mgé Ty 2

@cceﬁtec{ Rejeciad Bio /Qlé?n Water Depth Penetration { 3 e RPD e

Sediment (density, color, type): L Borle 3y bt M with Lis of Oyare dibors
Sediment Odor (type and magnitude). '

Biological {flota and fauna): -

Sheen - Debris 3 2 f
s Es e iy
Comments: 0 g/ F

‘Bep@yment : Time: Northing: Easting:

Accepté&hi\ﬁejecled Bio / Chem  Water Depth Penatration APD

Sediment (density;color, type):

Sadiment Oder (type aﬁ“ﬂ‘ma\gnitude}:

Biological {flora and fauna):

Sheen e Debris

Comments:

Deployment : Time: Northing: Easting:

Accepted / Rejected Bio / Chem Water Depih Penetiation RPD

Sediment (density, color, type): - L T ]
Sedimant Odor (type and magnitude}: e

Biclegical {flora and fauna): i‘l‘?‘”

Sheen Debrig

Comments:

Tetra Tech EC Field Forms Pace | Version Date’ 05/06/2005
[=

ny



SURFACE SEDIMENT SAMPLE | SampleNo.  2c/er - o3
Project Name:  Tham © ont
COLLECTION FORM

Project No.:

Date: ¥ .ft.pe Time: LY Sampledby: gy Sy Checked by:  gis

Eguipment; Vam

l.ocation Desatiption:

Deployment : é Time: i?"gz Northing: "7 2/84.5" Basting: ¢} £ 21Tl
@f Rejected Bio / Qhem? Water Depth _ﬁ-ﬂ;_f_ Penetration _’f ey PD !mm

Sediment (density, color, WPe) 13, furk sewn SIF apan  Sead gt
Sedimsnt Odor (type and magniude).  a-.. ’ !

Biclogical {flora and fauna): wt-— 51 ds {ron b
Sheen — ’ Debris « bt L ‘j.:.s“*« 3 stz
Comments: Sfficoont  abeand

Dep!\oyment : E" Time: Northing: Easting:

Accepted-/ Rejected Bio / Chem  Water Depth Penetration RPD

Sediment (deniity, colar, type):

Sediment Odor {typé\ang;l magnitude):

Biological (flora and fauna); -.

Sheen : Debris

Commants:

Deployment Time: 'Nonhing: Easting:
Accepted / Rejected Bio / Chem Water Depth Penetration RPD

Sediment (density, color, typel:

Sediment Qdor {type and magnitude);

Biological {fiora and faunal;

Shesen Debris

Comments:

Deployment : Time: Northing: Easting:
Accepted / Rejected Bio / Chem  Water Depth Panairation RFD
Sediment (density, ¢olor, type): “?Z{,

Sediment Odor {type and magnitude}:

Biologicai (flora and fauna}:

Sheen Debris S

Comments:

Tatra Tech EC Feld Forms Page 1 Varsion Date. 08/08/20086



SURFACE SEDIMENT SAMPLE | sampleNo. _,_/.. . o4

)

Sediment {density, colar, type):

Sediment Qdor (type\énd_magnitude}:

Biological (flora and fauna): -

Sheen o Debris

Commants: -

Deployment : Time: Nbrthi_ng: Easting:
Accepted / Rejected 8io / Chem Water Dapth - Penetration RPD

Sediment (density, color, typel:

Sediment Cdor (type and magnitude):

Biclogical {ffora and faura);

Sheen Debris
Comments:
Deployment : Time: Northing: Easting:
Accepted / Rejectad Bio / Chem Water Dapth Penetration RED E‘Mﬁi»
PP — [ ——— R S

Sediment {dansily, color, type}:

Sediment Odor {type and magnitude);

Biological (flora and tauna):
Sheen Debiis

Comments:

Tetra Tech £EC Figld Forms Page I Vearsion Date: 05/0h/2005

Praject Name: Thay € e
COLLECTION FORM profect No.
Date: ¢ 9.7 Time: %44 Sampled by:  4n /rn Checked by: g4 .
Equipment: Voo U
Logcation Description:
Deployment: & Time: 49 Northing: 7 02 e Easting: jsogdo. 3
'Eccéﬁi@ Rejected Bio {/thra“;nh’ Water Depth 2. % Penetration ;Z - RBRPD ;5 o
Sediment (density, color, type): 12 o B wrll g o ;;H* srlt ot Samly silt ~Fia g r&bimﬁ
[ Ed
Sediment Odor {type and magnituda): U pohen tgaa dﬁ\u s 4 L\M&meﬁw« Lop
Biological (flora and fauna): | o,r s, Y j L 7
Sheen — i Debris Q)w
Comments: =~ ., i, CM-H::M\@ T R N T ey by
loyment : Time: Northing: Easting:

Bccepré&u@la;eosed Bio / Chem  Water Depth Penatration RPD

"J"wﬂ!



SURFACE SEDIMENT SAMPLE SampleNo. v/ weng§
Project Name:  Tiea Frow
COLLECT'ON FORM Project No,:
Date: ¢ fgea Time:  jyz Sampled by: 7. Checked by, o
Equipment; Ven bjM
Location Description: 4 s F o old CM@ é;ggg,g&

Deployment : ﬂ: ﬁme: 2T

céepte ! Hejected

Bio / LRem)

Sadimant [density, coloy, type): Y can

Northing: Zpp 63,5
Water Depth

Easting: ,f{s 04 i 31
Penetration ;é g BPD ;

apds,  Spae § ﬂ

&“Pk TN'? S'c'{f

Sediment Odar {lype and magnhitude);

Slashb 1y § odfen,

Biclogical (flora and fauna):

mesied shadd | oarwn Tubes

Sheen

i

Ej

Debris _fz’a«.z‘ Foofs

Commants:

Y 2w sof

Deployment - B

@ ! Rejected

Bio / &

“Sadiment (density, color, type):

Time:  j443  Northing:

702555, 95  Easting 4 ady g f
Penetration 17 %RPD

Water Depth [ e

Sediment Odor (type and magnitude):

Biolegical (flora and fauna)  ecuwes

Sheaen

—

Debris

Slels,

Comments:

1k o /! X:‘)f"

Time:

Ig{ment :

Accepte;a“v‘xﬂe}ected Bio / Chem

Sediment {density; color, type):

Northing: Easting:

Water Depth Penetration RPD

Sediment Odor {type éﬁdm@gnitude}:

Biologicat {fiora and fauna): .

Sheen

Debris

Comments:

T

Deployment Time;

Accepted / Rejscted Bio / Chem

Sediment (density, color, type):

Northing: Easting:

" Penetration RPD B

Water Depth

Sadiment Odor {type and magnitude):

Bioclogica! (ffora and fauna):

Shesn

Debris

Comments:

Teira Tech EC Field Forms

P age 1 Vergion Data: 05/06/2005
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SURFACE SEDIMENT SAMPLE

Sample No.

REferg -c b

Project Name: i, [e#%5
COLLECTION FORM broject o
Date: o 77/ 7. Time: G2« Sampled by: 4. /22 Checked by: 54+
Equipment:
R bf}zw» (] soem
l.ocation Description:
Deployment : Time: v < Northing: w o » 3, 7 Easting: ,, £ g9 32,9~

[Accepted? Rejected Bio / Chem?  Water Depth 19.%  Penetration i3cwm RPD
Sediment (density, celor, type): 17, o, 1 \'f—“-;ﬁr')l.il' e gq.‘_ﬁa st _v.:.-;_»w{#mmr
Sediment Odor (type and magnitude: (4. 14 WS o b s 5oL |
Biologicat (flora and fauna): \ppar n S :

Sheen — Debris .
Comments: ;1 tus 57l E

Deployment ‘3 Tine: %=l Northing. —ma 24 0.4

Easiing: }5{ &' Qif?r"' lf

@Eéﬁ@ / Rejectad Bio X{ﬁﬁéﬁ} Water Depth  Penetration ___:fg_ cusq RPD [ |
Sediment {density, color, type): &\&Lm nele ‘f"‘f‘;’%ﬁ“—:ﬁ

Sediment Odor {type and magnitude}):

Biological (flora and fauna). (s lre ¢ 2%

Sheen Debris

Comments: (2 fen silte

D& gyment ! Time: Northing: Fasting:

Accepted *~Bejected Bio / Chem  Water Depth Penetration RPD

Sediment (density, color, type): “

Sedimant Odor (fype and rﬁagrgifiude}:

Biolegical (flora and fauna): S

Sheen Debris

Comments:

Deployment : Time: Naorthing: Easting:

Accepied / Rejected Bio / Chem Water Depth Penetration RPD

Sedimend (density, color, type): - T T
Sediment Odor (type and magnitude):

Riclogical {ftora and faura): ) J
Sheen Debris \‘%
Comments: ™.

Tatra Tech EC Fieid Forms

Page 1

Version Dater 05/08/2005
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SURFACE SEDIMENT SAMPLE Sample No. ;. /e -2

F Project Name: Tl Fo
COLLECTION FORM brojeot No

Date: ¥ ‘,{f,..@-z Time: ;gﬁ Sampled by: M i rv- Checked by i
Equipment: Vo i

Locetion Bescription:

Deploymant A’ Time: 5o Northing: 7¢ v27¢.9 Easting: ¢} £e%lz. 8

Kicepled) / flejected  Bio / Chem) Waier Depth )¢~  Penetration /] RPD |y

Sediment {density, color, type): CQM(,_: greg 3T

Sediment Odor (type and magnitude): s, g0 wjpan mt xony
Biological (flora and fauna): L ralr Caolefe 4 i
Sheen — Debris #Pﬁs fre — { pree

Comments: 1 ¢ <+

Deptoyment : TS Time: 539  Northing: 702377, Basting: ;] {d¥€7,0p
@:’c’e@ Rejected Bio / @ Water Depth - Penetration . RPD -

Sedimant {density, color, type): &ﬁﬂ,,’ Tika w ¥ peckefy a;/ srey "?::’;g .

Sediment Odor (fype and magnitude): ..

Biological (flora and fauna): ol

Sheen — Debris Clae shells

Comments: o 12. aum s-]F

epioyrment : Tirne: Northing: E-asting:

At:;;ﬁed‘f Rejected Bio / Chem  Water Depth Panetration RPD

Sediment (dem gglor, typs):

Sadiment Odor (type e;ﬁd\m@xgnitude):

Biological (flora and fauna): \\“‘—\\

Sheen ) . Debris

Comments: . -

Deployment Time: Northiag: e . Easting:

Accepted / Rejected Bio / Chem Water Depth W___ F?g_rjetration o RPD o ___J

Sediment {(depsity, color, type): .

Sediment Odor (type and magmstude): <Th-

Biclogicat {flora and faunaj:

Sheen Debris T

Comments: N

Tatra Tech EC Field Forms Pztgc 1 Version Date; 06/06/2005
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SURFACE SEDIMENT SAMPLE Sampie No. ge/ie -0y
COLLECTION FORM Project Name: alan Eoss

Project No.:
Date: 5 07 Time:  jRey Sampled by:  ama 500 Checked by: oy¢4
Equipment: e Vs o la D, T RUST-S

Location Deseription: . § .. ¢ bodegy  be 34 {0 Campl bad uda, 509 Bride,

Deploymant : 6 Time: ;L0 Nodhingz(ﬁ‘f”“y);u = oy Easting: M iav(¥. o

cecepted / Rejecte(i_w Bio §Chem> Watesr Depth Penetration [ e RPD

Sediment (density, color, type): T Com  dgrlc qren et umjawf e iMa f Cine ray Seadl
R A v

Sediment Qdor {fype and magnitude}: ——

Brologicat {flora and fauna): ;v

Sheen — Debris ..
Comments:  Arfu, e r_.\f,'i,,m"im} 4,4t ;h.hmf poend bl b @€ Sun ~oF
T ewn s/t
Deployment : B Time: Gty Northing: v Easting: *a
@é&m}g) Rejected _Bio / Chenp  Water Depth Penetration | 2 RPD

Sediment (density, color, type): 7 ot ol oadarb sra ove, wadic, h S @i £
7 FLop—Sad
Sediment Cdor {type and magnitude);

Biclogical (flora and fauna):

Sheen Detris

Comments:  ~ 7,

Deployment . Q Time: ]Q z Northing: - Easting:
cce;)%d\a Rejected Bio l@éﬁ Water Depth Penetration | T RPD v .
Szamﬁderusiw, calor, type): e\ T TN YUY G« Wt A

Sediment Odor (fype and magnitude): |

Biclogical (flora and fauna)l o pgven eiie es

Sheen vty 5!;1%; b Ao _apat Debris .

Comments: 1o ¢eqes.b ;%%.,_,te,& s s /130 wd Eoedd B "
Eoold Boy = Y3i-gets™~3

Deptoyment : Time: Northing: Easting:

Accepted / Rejetted-- .. Bio 7 Chem  Water Depth Penetration RFPD

Sediment {density, color, fype)

Sadiment QOdor (type and magnitude):

Biological (flora and faunal:

Sheen Debris DR It

Comments:

Tetra Tech EC Field Forms Pagt‘. ! Yersion Date: 05/05/2005



SURFACE SEDIMENT SAMPLE SampleNo. e fwe -09
Project Name: wwhaa Fess
COLLECTION FORM

Project No.:

Date: g-fb-¢? Time: |35 Sampled by: TH {ay- Checked by: 16

Equipment: Von U en
ER

Location Description: Uiadin £21 %‘-:5-? ~ e TJ{?’L shade o
Deployment : ,V;,, Time: 75*—( Naorthing: e ,,.7 9?_{.!51,3 = Easting: Iéa 53_3. =

-

¢S o A’Ece‘;;t;}l\ﬁ Rejected Bio (f: C‘hem} Water Depth B Penetration % oo RPD
Sedimant (density, color, type)l 9 14 colarf o rme bt L8 e S dend
T Sediment Odor (lype and magnitude); ~ ’ e
5l Biotogical {flora and fauna): Lot
Sheen - Debris —
Comments: _petlad 0 £ eold "f shading b f’(-\ v -L_r,&.g"a-i BAd
? Com 50U
Deployment : rj; Time: ;7&5 Northing: Easting:
P 4 Accepte | Rejected Bio / gheMY Water Depth Penetration 14 RPD

ele
o- - Sediment (density, calor, typa): j o dn Jp 8w, 41‘& Lone jd,_,;f
Sediment Odor (type and magnitude):

Biological {flora and fauna):  wrwrmy

Shasn — Debris —

Comments: 9§ ean 5ot

Dapi\oyment : Time: Northing: Easting:
. - -
Accepted 4 Rejected Bio / Chem  Water Depth Penstration APD i

Sediment (dengiFy;QQfor. type):

Sediment Odor (type ant-rmagnitude):

Bislogical (flora and fauna): V
Sheen Debris

Comments:

Deployment : Time: Northing: . Easting:

Accepted ! Rajected Bio / Chem Water Depth Panatiation RPD

Sediment (density, color, type}:

Sedimeni Odor (type and magnitude}: a ﬂ

Biological (flora and fauna);

Sheen Debris

Comments:

Tetra Tech EC Fieltt Forms page 1 Version Date: 05/06/2005
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SURFACE SEDIMENT SAMPLE
COLLECTION FORM

Sample No. Re for = 10
Project Name: Th, (e
Project No.:

Checked by: o

Equipment: Ve V

Location Description:

Deployment:  p. Time: j33=  Nothingt Foavy o Easting: !/ ég_;—éé:;—
@f;@f Rejected Bio / @3@ Water Depth i? .‘:'-,«- Penetration 1€ e, "PD

Sadiment {density, color, type): Lt Aok grey 57/T 055 Conrtge Lok Cugp i ftemnd

Sediment Odor (typa and magnitude);

——

Biolagical (flora and fauna) L, 4p e

Sheon o

Dabris

Comments: Com

Deployment : B

f\c’c@ / Rejected Bio / Chefy  Water Depth

Time: 1Y gf  Northing: Derfld oe ¥ STy Ez‘f?t'i(h&é:

Penetration [3 RPD 4
Bk, Coaris $owf o M«ﬂ.‘fd

— )ﬂpg -"HM’?’ é?ﬁé@?

Sediment (density, colar, type): {oom darde afroy sriF

Sediment Odor (type and magnitude):  ..—

Biological! {fiora andg fauna): warg vt Frclas

Laed &) Vg
Sheen — Debris .,
Comments: L o 3/ 0F
Dépteyment : Time: Northing: Easting:
Accepted .!\hejggted Bio / Chem  Water Depth Penetration RFD
Sediment {density, Ebb{. typak
Sediment Odor (type and ﬁiagr]liuda):
Biological (flora and fauna): -
Sheen T Debris
Comments: '
Deptoyment : Time: Northing: Easting:
Accepted / Rejected Bio / Chem  Water Depth Peneatration RPD
Bediment {density, color, type}: '
Sediment Odor (type and magnitude):
Biological {flora and faunay: .
Sheen Debris ’
Comments:

Taira Tech EC Field Forms

Page 1

Version Date: 05/05/2006



SURFACE SEDIMENT SAMPLE Sample No.  pe /i - )/
COLLECTION FORM i

Project No.:

Date: 5wt Time: ;50 \ Sampledby: g8 /o N Checked by: 54

Eguipment: Vo WJema

t.ocation Description: st b dood

e Accepted / Rejected Bio / Che) Water Depth (+  Penetration g:ii?:é BPD ¢, .

Dsployment : 4 Time: ey Norhing: =7 »Q =7/2. A Easting: 7} llod ks A
leng y e

Sediment {density, color, type): N ﬁ fe. E‘;Z’y_mi"r‘t'-"_ py 2 L Sand Cap b f;:f”"e

Sediment Odor (type and magnitude}: .

Rictogicad (flora and tauna): .

Sheen -— Debris  —

Comments: Yo <ol

Deployment: R Time: ey 17 Nothing: ‘g aet Eastng: )
{/"‘c’e}?ﬁidy Rejected Bio / Chep®  Water Depth Penetration (5~ g4 RPD ;.

Sediment (density, colcr YPeY 2 can Jurk ‘m e/ oo Coarte  Sawet Cop  wha bt T
Sediment Cdor (type and magnitude); -

Biological {flora and fauna) .

Sheen Sl Shtsw s pe $e PDebris |
Comments: o e et F
bY
DeMent : Time: Northing: Easting:
Accepted Rejected Bio / Chem  Water Depth Penetration RPD

Sediment (densitff"celg_r, typel
Sediment Odor (lype and Magnitude):

Biclogical (flora and faunaj:

Sheen A Debris

Comments: -

Deployment : Time: Northing: Easting:
Accepted / Rejected Bio / Chem Water Depth " Panetration RPD

Sediment {density, colar, type):

Sadiment Qdor {type and magnitude):

Biological (flora and fauna}; ' Qﬁ §

Sheen Debris

Commanis:
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SURFACE SEDIMENT SAMPLE | SampleNo. e /e -/
Project Name: “Tha Fris
COLLECTION FORM

Project No.:

Date: § /707 Time: g0 ) Sampled by 6 6 ‘&, o Checked by: ,J2s

Equipment: Ve V ._ J

Location Description:

Deployment : ,4 Time. e Northing: WXL Easting: H' é'a?*?‘éij"
N s — T
“hAccapted/ Rejected Bio / Chem> WaterDepth (¥ ¢ {fPenetration /| cm BPD

i
¥

Sediment (density, color, type): 5 e Aot < poung so1E veend o s Soosd Cap! ok
Sadiment Oder (iype and magnitude): . —., T !

Biclogical (flora and fauna}

Shasn —g Debris ——

Comments: /< .7 (.. if

Deployment ; % Time: Zfz Narthing: 1‘792‘?26 .2 Easting: !} gamq_?
/Acceptady Rejected Bio f@a:@} Water Depth Penefration 12 <, APD

‘S?di’ﬁ';ent{density, color, type): 3 .. Aud ‘ﬁr-;, sA T o&mf;m; < n e Conp £ onied
Sediment Cdar {type and magnitude):

Biological (flora and fauna); 3t erddr el dwdne, i {C‘(:ﬂ, oly e

Sheen Debris

Comments: ;,*5-“*“ srft

DSp yment : Time: Nowthing: Easting:
Accepte Rejecied Bio / Chem Water Dapth Penetration RPD

i _ — e .
Sediment (derﬁfw\color, type):

Sediment Odor (type and magnitude):

Biological {flora and fauna): \"‘-\‘_

Sheen Debris

Comments: e

Deployment : Time. Nonhinﬁ?‘ ~ Fasting:
Accepted / Rejected Bia / Chem Water Depth ; Penetration RPD

a— P [ —

Sediment (density, color, type}:

T

Sediment Qdor (type and magnitude):

Biological {flora and fauna): L \ (7%{_
Sheen Dehris S
Comments:
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SURFACE SEDIMENT SAMPLE | sampleNo. 75 pc/7- 9
Project Name: 7 fus Fos
COLLECTION FORM

Prafect No.:

Date: Site ig} Time: Has Sampled by. ~ g g Checked by: e
Equipment; ot « __g'?m
Location Description: , i g G N YY)

P bobio, lugend of pc/3 w7ol¥790 & nLeSTE
Deploymant : /;} Time: ¥4 25’ Nonhing:fww 2o{ % T . { kasting: /féﬂhJJ/- 4
@E@;ﬁb / Rejectad Bio / @fer®  Water Depth ¢ Penetration 2 RPD /.
Sadiment (density, color, tyoe): <, [+ - Apde 4 e So L/ g sl giatas,  Aida

L 7

Sediment Odor (type and magnitude).

Biclogical {flora and fauna):
_omo Fhase & 3Ry

Sheen nowh elghec $ btam i sy 01*‘3&9,5&’_‘?% feasn ¢ towiy s
. 3
Comments: T aks g e'Qﬂ #in e fﬂﬂq - § [T uﬂ‘ﬁ“? fEGG{C &

Deptoymant - Time: Northing: Easting:

Abgepted / Rejected Bio / Chem  Water Depth Penetration RPD

Sediﬁ?&nt\ {density, color, type):

Sediment f}\dog_ (type and magnituds):

Biological {flora é\nd_\fauna):

Sheen Dabris

Comments: \

Deployment Time: MNorthing: Easting:
Acceptad / Rejected Bio / Chem - Water Depth Panatration RPD

Sediment {density, calor, type): N

.

Sediment Odor (fype and magnitude):

Biclogical (flora and fauna): .
Sheen Debris

Comments:
Deployment : Time- Northing: i . Easting:
Accepted / Rejectsd Bio / Chem  Water Depth Penetration RPD

Sediment {(density, colar, typel:

Sadimeant Odor (type and magnifude):
Biological (fiora and fauna): ’ W

Shesn Debris

Comments:
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SURFACE SEDIMENT SAMPLE | SampleNo. 7 gy
roject Name: -
COLLECTION FORM ProjectName: Yo £

Project No.:
Date: Ty, Time: ﬁqw_ Sampled by 24 Checked by: 5w
Equipmant: P ,{?M
L.ocation Description: Bl 2 ot
Deployment : A~ Time: g Northingf ¢ s, vuf | 7017 L~ Easting: gt/ g,
p@ﬂ / Rejected Bio / ghem» Water Dept:{ : ‘}i} ] Zenetritian 2 F{Ff[f ;&:a__

AN

L

Sediment {density, cofor, type}: Lilh Sk # vt i yead (/ o b 4 :_42)

Sediment Qdor (lype and magnituda),  —

Biological (flora and faunra): airgseldy

Sheen Debris _J_,,_,“(N; g6y . leare, ¥ ﬁu%
Comments: Mqﬁ,ﬁ_ ‘i o ¥ an Rusche,

Deployment : Time: Nerthing: Easting:

Aés.g_pted / Rejected Bio / Chem  Water Depth Fenetration RED

Sediméh{{\density, calor, type):
Sediment d.‘lb(\(\t\ype and magnitude):
Biological (fiora an‘&{auna):
Sheen N Debris

Comments: -

T,
\.
\L

\'\

Deployment : Time: Northing; Easting:

Accepted / Rejacted Bio / Chem I"\Wataf Depth Penetration RPD

Sediment (density, color, type): ey

Sediment Odor (type and maghitude);

Biological {flora and fauna):

Sheen Debris -

Comments:

Deployment : Time: Northing: i Easting:

Accepted / Hejectad Bic / Chem  Water Depth Penet}'atipn RPD

Sediment {density, cofor, type):

Sediment Odor {type and magnitude): R

Biological (fiora and fauna): S
Sheen Debris

Comments: 4\‘
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SURFACE SEDIMENT SAMPLE
COLLECTION FORM

Sample No.

Project Namea:

Froject No.:

Date: - ¢ 7 Timer G,

Equipment: o

RN

———

Sampled by:

Checked by T

Location Description:
p J}!—Pﬁ'ﬂ, »jL:a é, » a:{, ~-7

i
&
i bl i ‘ii;ezga

b dak

Oeployment ;

P

| Accepted / Rejected Bio / ‘.}ham

Tima: S

I I - 2 Y
Sediment (density, color, fypa): - <-.‘»,1 ‘._;‘“,-j-g—' A s

Wl

Northing: 7 ~7 777 2

Easting: Filioca it

L=

water Depth 5.4 ¥ Penetration

4, Ga

- & !
AL g [l e

1 RPD

Sediment Odor (type and magnitude):

Biologica! (flora and faunay  ~

Sheen - Debris ¢ ff (o ponds

Comments: i L.. i/ ’

Deployment : Tima: Morthing: Easting:

Acceptéd / Rajacted Bio / Chem  Water Depth Penetration HPD

Sediment {density, color, type): S - ]
Sediment Odor (type and magnitude);

Biological (fora and fauna):

Sheen Debris

Camments:

Deployment : Time: Northing: Easting:

Accepted / Rejected Bio / Chem  Water Depth Penetration RPD

Sediment {density, colot, type) ‘

Sediment Odor {type and magnituda}):

Biological (flora and fauna):

Sheen Debris

Comments:

Deployment : Time: Northing: Easting:

Accepted / Rejected Bio / Chem Water Depth Penetration RPD

Sediment (density, color, typa); - zj-’f’ T

Sediment Odor {fype and magnitude):

Rioingical {fiora and fauna):

Sheen

Debris

Comments:
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Page 1
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SURFACE SEDIMENT SAMPLE SampteNo.  5.:7

Project Nama: B e 23
COLLECTION FORM Project o
Date: gw’é -7 Time: 2y Sampled by: g fA Checked by: &34

Equipment; Vi L‘{um

{]

Depiloyment ;i Time: ;2‘;"? Northing:@"ff,ﬁié;.;g 5 Easting: ;;g;g;].é
“Actopted Y Rejocted Bio /(CHigm> WaterDepth 2 ,@ fLPenstration jf ~  RPD ,

Sediment (density, color, fype).  ~ 2 ... "Q"‘J&ﬁi‘ﬁ t ol e ¢u g ; zop.
Sediment Odar (type and magnitude). ’

Biclogical {flora and tauna): ==

Sheen e Debris .

Comments:  j.7 .. <, 1

Pepioyment Time: Morthing: Easting:
Accepted / Rejected Bio / Chem Watar Depth Penetration BPD

Sediment {density, color, type):

Sediment Odor {type and magnitude):

Biological (flora aﬁdfguna):

Sheen . $eabris

Comments: ;

Deployment : Time: MNorthing: Easting:
Accepted / Rejected Bio / Chem W-ager Depth Penetration RPD
Sediment (density, eolor, typek: N

Sediment Odor (type and magnitude}:

Biclogical (flora and fauna):

Sheen Debris

Comments:

Deployment : Time; Northing: Easting:
Accepted / Hejected Bio / Chem Water Depth Penetration HPD

Sediment {(density, color, type):
Sediment Odor {type and magnitude): \{ KT

Biotogical {flora and fauna):

Sheen Dehris

Comments:

Tetra Tech £C Feld Forms Page 1 Version Date: 05/05/2005
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SURFACE SEDIMENT SAMPLE SampleNo.  §-;o
Project Name: “hae oot
COLLECTION FORM

Project No.:

Date: ¢/x /o7 Time: gere™  Sampledby: g /Tm  Checkedby: gyé
Equipment: (/s.m U o

Location Description: ept  Fe boant "wa . J;;L%f ;\U A
Deploymant - S Time: 4y~  Nothing: 752 4 X7, Easting: ﬁf/é G8% An
’Tﬁ\:crepte ! Rejected Bio / h;n\ Watar Depth ?? f # Penetration INE APD

Sediment (density, color, type): & . of pods sy CilE ove, Coa rie ©a sl Con i M
Sediment Cdor (type and magnitude), = d ’

Biologica! {flora and fasna): l:‘v‘t Cra é
Sheen — Dabris e

Comments: 4/ st

\D\epioyment : Time: Northing: Easting:
Actepted / Rejected Bio / Chem  Water Depth Penetration RPD

Sediment (density, color, type):
Sediment Gagr {type and magnitude):

Biological (ﬂora“ar.}gi faunay;

N e
Sheen “‘\ Debris
Comments:
Deployment : Time: Northing: Easting:
Acceptad / Rejected Bio / Chem  Water Depth Penetration BPD

Sediment (density, color, type):

Sediment Odor {type and magnitudea):

Biological {flora and fauna}):

Sheen Bebris

Camments:

Deployment : Time: Northing: Easting:
Accepted / Rejected Bio / Chem Water Depth Penatration APD

Sediment {density, color, type):

<]

Sedimant Odor (type and magnitude}):

Biclogical {flora and fauna):

Sheen Debris

Comments:
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SURFACE SEDIMENT SAMPLE Sample No.  g¢..z.Y

Project Name: Tmi | -,

COLLECTION FORM Projest No.
Date: g fy-e? Time: ;2350 - Sampled by: 4 Checked by: 4y

Eduipment: S e i

Location Description:

Deployment: 4 Time: 45 Norhing: 429 S"ﬁ, - Easting: ) Lose7 &
ACogpied / Rejected  Bio / £1GT™  Water Depth Penetration  }4, . RPD  f.. ..

Sediment (density, color, tyPe) /. Rarke o pasg 57/ F < ! s s g :
Sediment Odor (fype and magnitude): - c

Biological (flora and fauna):  shaset 5}‘ # Sl Lir b rign \Lp.};’%n
Sheen  — Debris  wn

Comments:_} cm grflc

Degployment : Tima: Northing: Easting:

Acceptda, / Rejscted Bio / Chem  Water Depth Penetration RPD

Sediment (dangity, cotor, type):
.

Sediment Odor (type and magnitude):

Biological (flora and fabna):
Sheen Debris

Comments:

K

Deployment : Time: ~ Northing: Easting:
Accepted / Rejected Bio / Chem Wé’ten:lDepth Penetration RPD
Sediment {density, color, type): . o

Sediment Odor (type and magnitude):

Biclogical (flora and fauna):

Sheen Debris

Commaents:

Deployment : Time: Narthing: Easting:
Accepted / Rejected 8io / Chem Waler Depth Penetration RPD
Sediment {density, colot, type); o T T
Sediment Qdor {type and magnsude): Yo
Biological {flora and fauna):

Sheen Debris

Commaents:
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CORE LOGGING FORM
Page 1 of 2
[ g 0T Thea €ro
SAMPLING STATION: bl e Date_S5/77/6 #_Deploymen Time:_1H¥

Core Attempt___ 4/ _ Station Description:__ad L0 '1/ P _wnHiawry  south of hroday

7 [
DEPTH TO MUDLINE: _/4 Feet  LOCATION: N _Jo23¢7.7 E_jl LoCabd

Predicted Tide ;5.6 # wnlle) Waser Surface Elevation: A/ ﬁ Mudtine Flevagion: M/A-

TYPE OF CORE ____VIBRACTRE™ 3 |+ hnsnwa Cone

MODEL ____ WA Samplers__ &8I i#

TUBE LENGTH: _5 Feet Tube Type: skaeawt~  Liner Type: Lo et

Core Peneiration: 2 {ft below mudiine) Recovered Core length: (¥ + Percent Recovery:

Compacted Core sections: 10 R

Expanded Core sections: o 0

NOTES; Plote Omm P Y. 3 036, jpy

h Sample D Descriptio Lt lox odor e ther note it tests
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CORE LOGGING FORM
Page 1 of 2
Project " hea Foss
SAMPLING STATION: (e { Date 5?’:‘? sfa? Deployment Time:___ < 0 4
Core Attempt__{ . Station Description: idbls o iy Sawtl oof S50t 4«--‘.13%
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TYPE OF CORE ﬁm&-b . -
MODEL /A Samplers_(x. &

TUBE LENGTH: __J¢ Feet Tube Type: & trow. Liner Type: -

Core Penetration: {ft below mudline) Recovered Core length: Percent Recovery:

Compacted Core sections: (4] _ to
Expanded Core sections: to_ to
NOTES:
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CORE LOGGING FORM
Page 1 of 2

Project _Thoa [o3S
SAMPLING STATION: _Leg. & Date s’_//?*/ﬁ? Deployment Time: /3 a6
Core Attempt____ 2. Station Description:__be’_§ e Le . Soutty g/ SA J'L‘?F' é/‘jj}
R 'O
DEPTH TO MUDLINE: _ £ Feet  LOCATION: N__ 722373 g -l “«
Predicted Tide :_—. 7 {f #ll¥ Water Surface Elevation:~ 2- % {F Mudline Elevation;_~2. & Lot

TYPE OF CORE ___ VIBRACORE~  {ledron

MODEL Samplers L8

TUBE LENGTH:___ & Feet Tube Type:__ 7 Liner Type:_ o, .
Core Penetration: % (ft below mudline) Recovered Core length: _—- Percent Recovery:
Compacted Core sections: t0 10

Expanded Core sections: 10 _ to

NOTES: _“hote _May Yp 3 OR9, Jpg

| Length Sampie Depth Description{soil type, celor, MC, cdor etg) QOther notes, Insity tests
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MODEL__ 3 #Ir Samplers__ G-
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Core Penetration: __3__ (f below mudline) Recovered Core length: o', & Percent Recovery: __7 7?‘“_,

Compacted Core sections: to )

Expanded Core sections: 10 (i3]
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Length Sample Depth _Descriptionisoil type, color, MQ,TQQ_Q[: etc} Othey notes, Insitp tests
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Results of Year 3 OMMP Sampling August 2007
Head of the Thea Foss Waterway Remediation

APPENDIX C.2
SAMPLE PHOTOS
(Located on Enclosed CD)
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Results of Year 3 OMMP Sampling August 2007
Head of the Thea Foss Waterway Remediation
Appendix C.2 Field Photos
File Name Subj ect Date

OMMPYr 3 001 S15 5/16/2007
OMMP Yr 3002 S19 5/16/2007
OMMP Yr 3003 WC-11 (+ RC-11) Attempt A 5/16/2007
OMMP Yr 3004 WRC-11 Attempt B 5/16/2007
OMMP Yr 3005 RC/WC-01 5/16/2007
OMMP Yr 3 006 RC-13 Rebar 5/16/2007
OMMP Yr 3 007 RC-14 Rebar 5/16/2007
OMMP Yr 3008 S17 5/16/2007
OMMP Yr 3009 S-24 (ghost shrimp) 5/16/2007
OMMPYr 3010 RC/WC-10 Attempt A 5/16/2007
OMMPYr 3011 RC-10 Attempt B 5/16/2007
OMMP Yr 3012 RC/WC-05 Attempt A 5/16/2007
OMMPYr 3013 RC-05 Attempt B 5/16/2007
OMMPYr 3014 RC/WC-07 Attempt A 5/16/2007
OMMP Yr 3015 RC/WC-08 Attempt A 5/16/2007
OMMP Yr 3016 RC/WC-08 Attempt B 5/16/2007
OMMPYr 3017 RC-08 Attempt C 5/16/2007
OMMPYr 3018 WC-13 5/16/2007
OMMPYr 3019 WC-14 5/16/2007
OMMP Yr 3020 RC/WC-09 Attempt A 5/16/2007
OMMPYr 3021 RC/WC-09 Attempt B 5/16/2007
OMMP Yr 3022 RC/WC-02 Attempt A 5/16/2007
OMMP Yr 3023 RC-02 Attempt B 5/16/2007
OMMP Yr 3024 WC-03 Attempt A 5/16/2007
OMMP Yr 3025 RC-03 Attempt B 5/16/2007
OMMPYr 3026 RC/WC-12 Attempt A 5/17/2007
OMMP Yr 3027 RC/WC-06 Attempt A 5/17/2007
OMMP Yr 3028 RC-06 Attempt B (2 crabs) 5/17/2007
OMMP Yr 3029 RC/WC-04 Attempt A 5/17/2007
OMMP Yr 3030 RC/WC-04 Attempt A outside of Van veen - note colors of cap sand 5/17/2007
OMMP Yr 3031 1st corein middle - 1.5 feet of sand with silt on top 5/17/2007
OMMP Yr 3032 2nd corein middle - ~3 feet of material slipped out of core tube 5/17/2007
OMMP Yr 3033 3rd corein middle - silt on top of sand cap on top of silt 5/17/2007
OMMP Yr 3034 Hammer core - 1.8 feet of sand 5/17/2007
OMMPYr 3035 Hammer core 5/17/2007
OMMP Yr 3036 Hammer core (same core) 5/17/2007
OMMP Yr 3037 Piston corer near shore pushed 3 feet 5/17/2007
OMMP Yr 3038 Deployment of piston corer near shore 5/17/2007
OMMP Yr 3039 Rebar right next to it in 5.5 feet 5/17/2007
OMMP Yr 3040 Piston core retrieved 2.9 feet 5/17/2007
OMMP Yr 3041 Close up of bottom of core 5/17/2007
OMMP Yr 3042 Piston core measured 2.9 feet 5/17/2007
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Results of Year 3 OMMP Sampling August 2007
Head of the Thea Foss Waterway Remediation

APPENDIX D
SAMPLE LOCATIONSAND DESCRIPTIONS
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Appendix D Sediment Sampling Locations and Descriptions

Sample Sample
Location Easting Northing Time Sample Date Sample ID depth  Depth of Fines (cm) Description
Y3-RCO1-S 0-2cm 1 mm RPD layer over dark gray to black SILT, SAND, and organics. Some organic sheen. Crab shell, twigs, leaves,
RC/WC-01 1160586.1 702002.6 11:07 5/16/2007 WC-01-070516-G  0-10 cm NA cigarette butts. Barnicles on rocks.
Y3-RC02-S 0-2cm Dark gray to black soft SILT with lots of organic debris. Twigs and leaves. Penetration of 13 cm did not encounter
RC/WC-02 1160702.6 702133.69 18:02 5/16/2007 WC-02-070516-G  0-10 cm 13+ sand cap.
Y3-RC03-S 0-2 cm
RC/WC-03 1160505.2 702106.53 18:31 5/16/2007 WC-03-070516-G  0-10 cm 13 1 mm RPD layer over 13 cm dark gray SILT over sandy SILT. Shell fragments.
Y3-RC04-S 0-2 cm 1 mm RPD layer over 13 cm dark gray soft SILT over sandy SILT-fine grained sand cap material. H,S odor upon
RC/WC-04 1160560.3 702205.63 8:49 5/17/2007 WC-04-070517-G  0-10 cm 13 homogenizing. Worms, shell.
Y3-RCO05-S 0-2 cm 1mm RPD layer over 14 cm dark gray SILT over bottom layer of SAND. Slight H,S odor. Mussel shell, worms,
RC/WC-05 1160645.4 702363.49 14:22 5/16/2007 WC-05-070516-G  0-10 cm 14 worm tubes. Plant roots.
Y3-RC06-S 0-2 cm 1 mm RPD layer over 12 cm dark gray SILT over sandy SILT. 4 cm sand cap on side. Slight H,S odor. Worms,
RC/WC-06 1160432.5 702238.74 8:25 5/17/2007 WC-06-070517-G  0-10 cm 12 crabs (2).
Y3-RCO07-S 0-2cm 1 mm RPD layer over 11-12 cm dark gray SILT with pockets of gray medium SAND. H,S odor upon homogenizing.
RC/WC-07 1160462.8 702376.9 15:10 5/16/2007 WC-07-070516-G  0-10 cm 12+ Crab, cockle. Clam shells, piece of plastic. Penetration of 12 cm did not encounter stratified sand layer.
Y3-RC08-S 0-2cm
(Y3-RC15-S) 0-2 cm
RC/WC-08 1160568.17 702432.99 16:00 5/16/2007 WC-08-070516-G  0-10 cm 7 1 mm RPD layer over 7 cm dark gray SILT over medium to fine gray SAND. Slight sheen spot. Worm, worm tubes.
Y3-RC09-S 0-2 cm
RC/WC-09 1160653.49 702452.43 17:34 5/16/2007 WC-09-070516-G  0-10 cm 9 9 cm dark gray SILT over gray fine SAND. Worms.
Y3-RC10-S 0-2 cm
RC/WC-10 1160568.5 702580.18 13:32 5/16/2007 WC-10-070516-G  0-10 cm 1 1 mm RPD layer over 1 cm dark gray SILT over coarse SAND cap material. Worms, worm tubes.
Y3-RC11-S 0-2cm
RC/WC-11 1160665.6 702712.6 10:10 5/16/2007 WC-11-070516-G  0-10 cm 3 1 mm RPD layer over 2-3 cm dark gray SILT over coarse SAND cap material. Small sheen spots.
Y3-RC12-S 0-2cm
RC/WC-12 1160496.5 702714.72 8:00 5/17/2007 WC-12-070517-G  0-10 cm 3 1 mm RPD layer over 2-3 cm dark gray SILT over coarse SAND cap material. 3 inch crab, worm tubes, kelp, clam.
1 mm RPD layer over dark gray to black SILT and organic debris. Some organic sheen in areas of disturbance
RC-13 1160565.9 701876.1 11:25 5/16/2007 Y3-RC13-S 0-2cm NA (footprints). No sheen in sample. Leaves, twigs. Mussels on rebar and surrounding rocks.
1 mm RPD layer over SILT, SAND, and GRAVEL mix. Mussels. Nearby garbage, leaves, twigs. Mussels present on
RC-14 1160718.7 701872.7 11:40 5/16/2007 Y3-RC14-S 0-2 cm NA rocks.
WC-13 1160602.7 702476.7 16:42 5/16/2007 WC-13-070516-G  0-10 cm 8 8 cm dark gray/black silt over dark gray/black gravelly well graded SAND. Worms. Garbage on surface.
1 mm RPD layer over 13 cm dark gray to black soft silt. Slight H2S odor upon disturbance. Worms and plant fibers.
WC-14 1160617.9 702398.4 17:12 5/16/2007 WC-14-070516-G  0-10 cm 13+ Penetration of 13 cm did not encounter sand cap.
S-15-070516-G
S-15 1160587.6 702759.3 9:17 5/16/2007 (S-15-070516-G-D) 0-10cm 3 1 mm RPD layer over 3 cm dark gray SILT over coarse SAND cap material. Shell fragments.
S-17 1160673.6 702546.9 12:17 5/16/2007 S-17-070516-G 0-10 cm 2 1 mm RPD layer over 2 cm dark gray SILT over coarse SAND cap material.
S-19 1160587.0 702659.5 9:45 5/16/2007 S-19-070516-G 0-10 cm 4 4 cm dark gray SILT over coarse SAND cap material. Live crab.
S-24 1160507.8 702549.2 12:50 5/16/2007 S-24-070516-G 0-10 cm 1 1 mm RPD layer over 1 cm dark gray SILT over coarse SAND cap material. Ghost shrimp, worm tubes.
NA 9:50 5/17/2007 Y3-RB-01 NA NA NA
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D.M.D., Inc.
Environmental & Toxicological Services

13706 SW Caster Road, Vashon, WA 98070-7428  (206) 463-6223 fax: (206) 463-4013

MEMORANDUM
TO: Matt Dalton (DOF)
FROM: Raleigh Farlow
DATE: June 19, 2007

SUBJECT: Review of Results of Analyses for Fifteen Sediments and One Field Rinsate
Blank Collected during May 2007 from the Head of Thea Foss Waterway
(Y ear-Three Post-Construction Monitoring)

Fifteen sediment samples and one field equipment rinsate sample were collected and submitted
in one sample delivery group to Analytical Resources Inc. (ARI) of Tukwila, Washington, for
analyses of TOC (Plumb, 1981), TPH-Dx (NWTPHDXx), metals (6010B & 7471A), SVOCs
(including PAH and phthalates)(8270D), PCBs (8082) and sediment grain size (PSEP). Results
of analyses (all dry weight normalized for sediments, as required) are attached to this summary.
Samples were relinquished by Tetra Tech EC under chain-of-custody (C-O-C) procedure and
"hand" delivered to ARI within two days of collection. Samples were received intact at 2.8 - 6
°C, with ice present in all coolers. Sample Y 3-RC03-S was not listed on the C-O-C and
analytical request form; however, instructions were communicated between SD (ARI) and JH
(TT) viatelecon. All analyses were completed within the technical holding time requirements
identified in the project QAPP (Quality Assurance Project Plan (QAPP), Utilities Work Area
Remediation, prepared by DOF, DMD & Tetra Tech-FW, July 24, 2003) and/or within the
recommended maximum holding times recommended by the U.S. EPA. Sample holding
times/conditions are within specifications.

All reporting limits are sufficiently low for comparison to the project/task SQO's. Dilutions and
reruns were frequently required for SVOC extracts to bring QC measures within performance
specifications. Most SVOC parameters show a lower reporting limit of 60 - 150 pug/kg. All
lower reporting limits for organics are based on the lowest calibration point used to establish
instrument linearities. Detections of organic analytes at less than the lower verifiable calibration
point are qualified as estimates with the "J' qualifier code.

Method blanks were analyzed with each parameter group, and all blanks showed nondetected
analytes.

The field equipment rinsate blank showed no contamination for target analytes.

All laboratory control sample (LCS) and matrix spike (M S/M SD) recoveries were within the
QAPP-specified ranges for all designated analytes (Aroclors 1016 and 1260 were substituted for
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the QAPP-specified Aroclor 1242 with the same specified acceptance range). All recovereies
were within acceptable limits, and no qualification of results were required.

All surrogate compound recoveries (for organic analytes) are within the project-specified
acceptance ranges for results for those extracts reported. PCB results were evaluated by
comparison to the recoveries for decachlorobiphenyl (DCBP). All measures of recovery
performance in sediments are within specification; no data qualification is necessary.

Internal standards (I S) performance was determined to be within method specifications for
reported results of organic analytes.

Initial and continuing calibration performances were determined to be within method
specifications for all analyses; with the exception of continuing calibration end-of-run checks for
Aroclor 1254 ininitial analyses. Reanalyses were performed on dilutions, and continuing
calibration performance was determined to be within acceptance limits on the reruns. Affected
PCB results reported from the initial analyses are assigned the "J" qualifier code as estimates.

Examination of TPH-Dx profiles revealed the presence of principally lubricant-range
hydrocarbons, and not diesel-range hydrocarbons. The values reported by the analyst/laboratory
for diesel-range hydrocarbons are due to the chromatographic overlap associated with lubricant
hydrocarbons. The lube-range profile exhibits an unresolved complex mixture (UCM) typical of
contamination from urban runoff. Total hydrocarbons are most represented by the lube-range
values, and are thus highlighted in bold in the attached results table.

All chromatograms were inspected to evaluate general chromatographic integrity. Peak shapes
are reasonable and acceptable, and no abrupt baseline shifts are noted. Extracts analyzed by
M.8270 (GC/MYS) showed relatively high levels of elemental sulfur, most likely associated with
natural reduction of sulfate from high organic loadings.

Sample results reported here are determined to be in general compliance with method and QAPP
requirements. Some deviations from specified performance goals are associated with matrix
effects from contaminated samples. Sample extracts/digestates were rerun/reanalyzed when QC
performance goals were not initially met. Continuing deviations in subsequent analyses were
identified and flagged; generally resulting in identifying associated values as estimates with the
"J" qualifier code. All reported data (see attached) are considered usable for the intended
purposes of the project.
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D.M.D., Inc. Head of Thea Foss Waterway

Post-Construction M onitoring metals - my/kg, dry
May 2007 organics - pg/kg, dry

TPH-Dx (mg/kg) Pb Hg Zn
Field Samplel.D. Location Comments Sample Date Lab|.D. % solids % TOC Diesel-range Lube-range 7439-92-1 7439-97-6 7440-66-6
Y3-RC11-S RC/WC-11/R-04 0-2cm 5/16/2007 079547-KZ56A 53 6.1 490 3000 73 0.19 195
Y3-RCO1-S RC/WC-01 0-2cm 5/16/2007 079548-KZ56B 28 11.8 540 3400 111 0.3 380
Y3-RC13-S RC-13 0-2cm 5/16/2007 079549-KZ56C 41 55 560 3800 113 0.2 256
Y3-RC14-S RC-14 0-2cm 5/16/2007 079550-KZ56D 53 7.3 300 2200 70 0.1 209
Y3-RC10-S RC/WC-10 0-2cm 5/16/2007 079551-KZ56E 75 53 140 1000 33 0.08 102
Y3-RC05-S RC/WC-05 0-2cm 5/16/2007 079552-KZ56F 47 59 540 3300 78 0.2 220
Y3-RCO7-S RC/WC-07 0-2cm 5/16/2007 079553-KZ56G 57 54 310 2200 64 0.15 173
Y3-RC08-S RC/WC-08/R-03 0-2cm; QC 5/16/2007 079554-KZ56H 52 34 490 3100 70 0.18 184
Y3-RC15-S RC/WC-08/R-03 0-2cm 5/16/2007 079555-KZ56I 53 55 520 3100 76 0.2 194
Y3-RC09-S RC/WC-09 0-2cm 5/16/2007 079556-KZ56J 48 31 560 3600 86 0.2 221
Y3-RC02-S RC/WC-02 0-2cm 5/16/2007 079557-KZ56K 40 7.0 790 5600 114 0.2 539
Y3-RC12-S RC/WC-12 0-2cm 5/17/2007 079558-KZ56L 65 4.9 220 1300 39 0.14 109
Y3-RC06-S RC/WC-06 0-2cm 5/17/2007 079559-KZ56M 52 3.7 420 2900 86 0.18 227
Y3-RC04-S RC/WC-04/R-02 0-2cm 5/17/2007 079560-KZ56N 47 7.2 500 3300 7 0.32 227
Y3-RB-01 field QC Rinsate Blank 5/17/2007 079561-KZ560 0.0 025 U 05U 002U 00001U 001U
Y3-RC03-S RC/WC-03 0-2cm 5/17/2007 079562-KZ56P 60 51 230 1500 36 0.1 113

U = nondetected at the associated value
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D.M.D., Inc.

Head of Thea Foss Waterway
Post-Construction Monitoring

May 2007
% V. coarse % v. fine
% gravel sand % coarse sand % med. sand % fine sand sand % Silt % clay % fines

Field Samplel.D. >2000 ym 1000-2000 um 500-1000 ym 250-500 ym 125-250 ym 62-125um 3.9-62.5um <3.9pum <62.5um
Y3-RC11-S 9.7 6.5 13 12 52 42 36 14 50
Y3-RCO01-S 32 16 10 7.3 55 5.1 14 10 24
Y3-RC13-S 4.6 6.3 7.7 10 17 14 27 13 40
Y3-RC14-S 14 7.0 11 14 16 15 16 7.8 24
Y3-RC10-S 20 11 16 21 9.4 37 13 59 19
Y3-RCO05-S 0.7 31 5.3 12 16 12 34 17 51
Y3-RCO07-S 37 2.6 9.6 26 18 6.8 23 11 34
Y3-RC08-S 15 19 7.7 21 18 8.8 30 12 42
Y3-RC15-S 0.8 15 8.0 21 18 8.9 30 12 42
Y3-RC09-S 0.6 13 6.6 18 16 8.3 35 15 49
Y3-RC02-S 2.4 5.4 9.3 15 20 13 26 11 36
Y3-RC12-S 30 11 13 13 5.0 3.0 17 75 25
Y3-RC06-S 4.6 25 55 18 16 8.8 36 9.3 45
Y3-RC04-S 0.7 0.8 5.3 14 16 11 36 17 53
Y3-RB-01

Y3-RC03-S 0.1 3.2 8.4 21 23 13 22 9.7 32
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D.M.D., Inc. Head of Thea Foss Waterway

Post-Construction Monitoring metals - my/kg, dry
May 2007 organics - pg/kg, dry
2-Methyl-  Acenaph- Dibenzo-
Naphthalene naphthalene  thylene  Acenaphthene  furan Fluorene Phenanthrene Anthracene Fluoranthene  Pyrene
Field Sample|l.D. 91-20-3 91-57-6  208-96-8  83-32-9  132-64-9 86737  85-01-8 120-12-7  206-44-0  129-00-0
Y3-RC11-S 120 48 J 60 U 60 60 U 52 J 630 150 1500 1400
Y3-RCO1-S 110 J 150 U 150 U 150 U 150 U 100 J 1500 300 2800 2000
Y3-RC13-S 130 64 J 120 U 130 120 J 180 2800 460 6200 5300
Y3-RC14-S 74 J 120 U 120 U 86 J 72 J 110 J 1600 270 3400 2600
Y3-RC10-S 4 ] 67 U 67 U 67 U 67 U 67 U 310 60 J 720 660
Y3-RCO05-S 110 J 150 U 150 U 150 U 150 U 150 U 680 140 J 1800 1500
Y3-RCO7-S 130 52 J 96 U 61 J 96 U 52 J 690 150 1600 1500
Y3-RC08-S 200 76 J 120 U 87 J 120 U 74 J 890 200 1900 1900
Y3-RC15-S 220 93J 110 U 100 J 110 U 90 J 1000 240 2400 2300
Y3-RC09-S 150 130 U 130 U 130 U 130 U 130 U 860 190 2300 1900
Y3-RC02-S 150 J 170 U 170 U 110 J 110 J 160 J 2500 430 5000 4700
Y3-RC12-S 130 54 J 72 U 76 72 U 48 J 500 150 1100 980
Y 3-RCO06-S 160 60 J 120 U 59 J 120 U 62 J 910 180 2400 2100
Y3-RC04-S 130 110 U 110 U 61 J 110 U 63 J 930 190 2300 2000
Y3-RB-01 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Y3-RCO03-S 100 39J 76 U 40 J 76 U 76 U 570 120 1400 1300

U = nondetected at the associated value
J = associated value is considered an estimate; less than verifiable lower calibration point
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D.M.D., Inc.

Head of Thea Foss Waterway
Post-Construction Monitoring

May 2007
Benzo(a)- bis(2-Ethylhexyl)- Benzo(b)- Benzo(k)- Benzo(a)- Indeno(1,2,3- Dibenz(ah)- Benzo(ghi)-
anthracene phthalate Chrysene fluoranthene fluoranthene  pyrene cd)pyrene  anthracene perylene

Field Samplel.D. 56-55-3 117-81-7 218-01-9  205-99-2 207-08-9  50-32-8 193-39-5 53-70-3 191-24-2
Y3-RC11-S 610 6100 1000 1300 980 750 350 79 380
Y3-RCO1-S 900 14,000 1600 1500 1500 960 380 931 410
Y3-RC13-S 2400 7300 3500 3400 4400 2700 1200 240 1100
Y3-RC14-S 1200 4200 1800 2000 2100 1400 560 130 540
Y3-RC10-S 280 1600 450 550 460 340 160 35 170
Y3-RC05-S 640 4000 960 1100 870 740 400 83J 390
Y3-RCO7-S 640 3700 960 980 990 770 380 773 400
Y3-RC08-S 800 4300 1200 1400 1100 1000 600 270 650
Y3-RC15-S 920 5100 1400 1700 1400 1100 420 93 440
Y3-RC09-S 800 6200 1300 1200 1600 950 410 100 J 410
Y3-RC02-S 2000 9500 3100 3300 3600 2300 870 390 900
Y3-RC12-S 420 2200 620 820 560 510 190 48 J 190
Y3-RC06-S 860 5600 1300 1400 1700 990 440 84 ] 460
Y3-RC04-S 840 5100 1300 1300 1500 1000 410 82 420
Y3-RB-01 1U 1U 1U 1U 1U 1U 1U 1U 1U
Y3-RC03-S 540 2600 790 920 960 620 260 61 J 270

U = nondetected at the associated value

J = associated value is considered an estimate; less than verifiable lower calibration point
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D.M.D., Inc.

Field Samplel.D.

Y3-RC11-S
Y3-RCO1-S
Y3-RC13-S
Y3-RC14-S
Y3-RC10-S
Y3-RCO05-S
Y3-RCO7-S
Y3-RCO08-S
Y3-RC15-S
Y3-RCO09-S
Y3-RC02-S
Y3-RC12-S
Y3-RCO06-S
Y3-RC04-S
Y3-RB-01

Y3-RCO03-S

Head of Thea Foss Waterway
Post-Construction Monitoring

May 2007
Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor
1016 1242 1248 1254 1260 1221 1232
12674-11-2 53469-21-9 12672-29-6 11097-69-1 11096-82-5 11104-28-2 11141-16-5
99 U 99 U 25 U 60 78 99 U 99 U
99 U 99 U 30U 100 72 99 U 99 U
98 U 9.8 U 30U 82 110 9.8 U 98 U
10U 10U 20 U 60 62 10U 10U
98 U 9.8 U 98 U 20 Jc 20 9.8 U 98 U
9.7 U 9.7 U 29 U 61 82 9.7 U 9.7 U
99 U 99 U 25 U 52 53 99 U 99 U
99 U 99 U 3B U 56 80 99 U 99 U
98 U 9.8 U 19 Jc 49 66 9.8 U 98 U
98 U 9.8 U 29 U 60 62 9.8 U 98 U
98 U 9.8 U 39 U 78 55 9.8 U 98 U
98 U 9.8 U 24 U 32 40 9.8 U 98 U
98 U 9.8 U 29 U 54 72 9.8 U 98 U
99 U 99 U 25 U 67 73 99 U 99 U
1U 1U 1U 1U 1U 1U 1U
9.7 U 9.7 U 15U 26 Jc 38 9.7 U 9.7 U

U = nondetected at the associated value
Jc = estimate; noncompliant continuing calibration response
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Results of Year 3 OMMP Sampling August 2007
Head of the Thea Foss Waterway Remediation

APPENDIX F
HEAD OF THE THEA FOSSCHEMISTRY DATA 2004-2007
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Table F. Head of the Thea Foss Results 2004 - 2007

Depth Below Total TPH Motor
Location Sample ID Monitoring Type Sample Date Mudline Easting Northing Solids TOC TPH Diesel Qil Sb As Cd Cr Cu Pb Hg Ni Ag
SQO 150 57 5.1 390 450 0.59 140 6.1
Units Percent Percent MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
RC/WC-01 RC-01 Year 0 OMMP 4/8/2004 0-2cm 1160586.1 702002.6  79.8 2.44 6U 6 02U 33.2 44.1 25 0.06 U 28 03U
RC/WC-01 RC-01 City Sampling 12/9/2004 0-2cm 1160586.1 702002.6  77.7 96 430 7 39.7 27 0.06 24
RC/WC-01 RC-01 Year 1 OMMP 5/12/2005 0-2cm 1160586.1 702002.6  6.93 45.2 1200 4800 10 81.7 104 0.2 37
RC/WC-01 Y2-RCO01-S Year 2 OMMP 5/16/2006 0-2cm 1160586.1 702002.6 404 9.92 900 4700 10 U (UJ) 10U 0.6 76.5 90 0.1 59 08U
RC/WC-01 Y3-RCO01-S Year 3 OMMP 5/16/2007 0-2cm 1160586.1 702003  26.5 11.8 540 3400 111 0.3
RC/WC-01 WC-01 Year 0 OMMP 4/8/2004 0-10cm 1160586.1 702002.6  86.9 1.47 5U 5U 02U 19.1 28.9 6 0.04U 23 03U
RC/WC-01 WC-01 City Sampling 12/9/2004 0-10cm 1160586.1 702002.6  78.9 91 440 6U 374 22 0.07 25
RC/WC-01 Y2-WCO01-S Year 2 OMMP 5/16/2006 0-10 cm 1160586.1 702002.6  36.4 711 1100 5100 10 U (UJ) ou 0.6 69.4 86 0.1 34 0.8U
RC/WC-01 WC-01-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10 cm 1160586.1 702003  60.8 4.55
WC-01B/R-01B  Y2-WCO01B-C3 Year 2 OMMP 5/17/2006 2-3ft 1160608.62  702092.89  85.6 0.548 6 U (UJ) 6U 02U 311 3 0.05U 15 03U
RC/WC-02 RC-02 Year 0 OMMP 4/8/2004 0-2cm 1160699.7 7021245  50.7 5.32 9uU 9uU 04U 275 713 20 01U 27 06U
RC/WC-02 RC-02 Year 1 OMMP 5/12/2005 0-2cm 1160699.7 7021245 7.11 41.7 1300 5900 10 107 122 0.3 34
RC/WC-02 RC-2A (Dup of RC-2) Year 1 OMMP 5/12/2005 0-2cm 1160699.7 7021245 6.54 40.8 880 3700 10 106 123 0.3 34
RC/WC-02 Y2-RC02-S Year 2 OMMP 5/12/2006 0-2cm 1160699.7 7021245 416 5.17 1000 5300 10 U (UJ) ou 1 88.4 97 0.2 31 0.7U
RC/WC-02 Y3-RC02-S Year 3 OMMP 5/16/2007 0-2cm 1160702.63 702134 334 7.02 790 5600 114 0.2
RC/WC-02 RC-02 City Sampling 12/2/2004 0-8cm 1160699.7 7021245  48.9 340 1700 ou 91.3 70 0.1 30
RC/WC-02 WC-02 Year 0 OMMP 4/8/2004 0-10 cm 1160699.7 7021245 61.6 345 8u 8u 03U 23.6 60.9 15 0.08U 23 05U
RC/WC-02 WC-02 (City) City Sampling 12/2/2004 0-10 cm 1160699.7 702124.5 52 4.2 49.4 0.075
RC/WC-02 WC-02 Year 1 OMMP 5/12/2005 0-10 cm 1160699.7 7021245 49 65.3 440 2100 10 725 54 0.12 26
RC/WC-02 Y2-WC02-S Year 2 OMMP 5/12/2006 0-10 cm 1160699.7 702124.5 47 6.37 840 4000 10 U (UJ) ou 1.2 90.8 92 0.22 32 0.7U
RC/WC-02 WC-02-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10 cm 1160702.63 702134  35.6 6.86
RC/WC-03 RC-03 Year 0 OMMP 4/8/2004 0-2cm 1160508.2 7021051  37.8 6.68 ou ou 05U 40 112 44 0.1 36 08U
RC/WC-03 RC-03 Year 1 OMMP 5/12/2005 0-2cm 1160508.2 702105.1 5.44 50.4 400 1600 ou 69.3 55 0.21 25
RC/WC-03 Y2-RC03-S Year 2 OMMP 5/15/2006 0-2cm 1160508.2 7021051  47.9 4.98 530 2300 10 U (UJ) ou 0.6 73.6 62 0.16 28 07U
RC/WC-03 Y3-RC03-S Year 3 OMMP 5/16/2007 0-2cm 1160505.21 702107 55.1 5.13 230 1500 36 0.1
RC/WC-03 WC-03 Year 0 OMMP 4/8/2004 0-10 cm 1160508.2 7021051  50.8 7.12 ou ou 04U 26 65.6 20 0.07 24 06U
RC/WC-03 WC-03 (City) City Sampling 12/2/2004 0-10 cm 1160508.2 702105.1 42 6.5 42 0.081
RC/WC-03 Y2-WC03-S Year 2 OMMP 5/15/2006 0-10 cm 1160508.2 702105.1 544 5.32 340 1400 10 U (UJ) ou 04U 55.7 37 0.13 21 06U
RC/WC-03 WC-03-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10 cm 1160505.21 702107 604 2.54
RC/WC-03 RC-03 City Sampling 12/2/2004 0-12 cm 1160508.2 7021051  48.1 93 420 ou 84.4 34 0.1 29
RC/WC-04/R-02 RC-04 Year 0 OMMP 4/8/2004 0-2cm 1160565.7 702219.9  55.2 6.34 9uU 9uU 04U 271 71.8 19 0.08 25 05U
RC/WC-04/R-02 RC-04 Year 1 OMMP 5/12/2005 0-2cm 1160565.7 702219.9  6.26 354 1000 3500 20 119 140 0.5 37
RC/WC-04/R-02  Y2-RCO04-S Year 2 OMMP 5/12/2006 0-2cm 1160565.7 702219.9 464 741 680 3000 10 U (UJ) U 05U 46.7 44 0.2 19 07U
RC/WC-04/R-02  Y3-RCO04-S Year 3 OMMP 5/17/2007 0-2cm 1160560.3 702206 455 7.21 500 3300 77 0.32
RC/WC-04/R-02  RC-04 City Sampling 12/1/2004 0-9cm 1160565.7 702219.9 49.1 40 210 10 76.8 49 0.16 27
RC/WC-04/R-02 WC-04 Year 0 OMMP 4/8/2004 0-10 cm 1160565.7 702219.9 70 4.6 77U 77U 03U 24 55.2 13 0.06 U 22 04U
RC/WC-04/R-02  WC-04-Duplicate Year 0 OMMP 4/8/2004 0-10 cm 1160565.7 702219.9  67.7 6.23 77U 77U 03U 232 62 13 0.05 21 04U
RC/WC-04/R-02  S-34 (Dup of WC-04) City Sampling 12/1/2004 0-10 cm 1160565.7 702219.9 55.1 31 100 9uU 67.7 33 0.11 26
RC/WC-04/R-02  WC-04 City Sampling 12/1/2004 0-10 cm 1160565.7 702219.9 543 71 380 9uU 67.2 35 0.12 25
RC/WC-04/R-02  WC-04 Year 1 OMMP 5/12/2005 0-10 cm 1160565.7 702219.9 6.28 52.5 350 1400 10 80.9 50 0.25 26
RC/WC-04/R-02  Y2-WCO04-S Year 2 OMMP 5/12/2006 0-10 cm 1160565.7 702219.9 553 3.2 470 2100 9 U (W) 9uU 0.6 61.2 54 0.18 23 06U
RC/WC-04/R-02  WC-04-070517-G Year 3 OMMP/City Sampling 5/17/2007 0-10 cm 1160560.3 702206  56.1 33
RC/WC-04/R-02 WCBU-4A Year 0 OMMP 4/7/2004 0-11t 1160565.7 702219.9 84.1 0.886 6U 6U 02U 19.7 36 3 0.04U 20 03U
RC/WC-04/R-02 WCBU-4B Year 0 OMMP 4/7/2004 1-2 ft 1160565.7 702219.9 917 0.14 1ou U 05U 26 37 5U 0.05U 22 08U
RC/WC-04/R-02 WCBU-4C Year 0 OMMP 4/7/2004 2-3 1t 1160565.7 702219.9 90.8 0.0364 5U 5U 02U 18.3 40.8 2U 0.05U 18 03U
RC/WC-04/R-02  Y2-WC04-C3 Year 2 OMMP 5/17/2006 1.5-3ft 1160565.7 702219.9 875 0.866 6 U (V) 6U 02U 438 5 0.06 U 21 03U
RC/WC-05 RC-05 Year 0 OMMP 4/8/2004 0-2cm 1160639.3 702358.6  46.2 5.34 10U 1ou 04U 33 87.3 19 0.09 29 06U
RC/WC-05 RC-05-Duplicate Year 0 OMMP 4/8/2004 0-2cm 1160639.3 702358.6 454 5.2 10U 1ou 04U 31 85.1 19 0.09U 28 06U
RC/WC-05 RC-05 Year 1 OMMP 5/12/2005 0-2cm 1160639.3 702358.6 5.2 41.6 880 3000 10 100 108 0.3 31
RC/WC-05 Y2-RCO05-S Year 2 OMMP 5/15/2006 0-2cm 1160639.3 702358.6  44.6 6.58 720 3200 10 U (W) 10U 0.7 835 76 0.19 32 0.7U
RC/WC-05 Y3-RCO05-S Year 3 OMMP 5/16/2007 0-2cm 1160645.35 702363 44 5.89 540 3300 78 0.2
RC/WC-05 WC-05 Year 0 OMMP 4/8/2004 0-10 cm 1160639.3 702358.6  58.7 4.48 8u 8u 03U 24.2 60.4 10 0.11 23 05U
RC/WC-05 WC-05 City Sampling 12/2/2004 0-10 cm 1160639.3 702358.6  44.9 190 790 10U 100 70 0.3 31
RC/WC-05 WC-05 Year 1 OMMP 5/12/2005 0-10cm 1160639.3 702358.6  4.89 49.4 390 1400 10 80.3 54 0.2 27
RC/WC-05 Y2-WCO05-S Year 2 OMMP 5/15/2006 0-10cm 1160639.3 702358.6 49 5.16 580 2300 10 U (UJ) 10U 04U 316 29 0.2 11 06U
RC/WC-05 WC-05-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10cm 1160645.35 702363 524 5.03
RC/WC-05 RC-05 City Sampling 12/2/2004 0-11cm 1160639.3 702358.6  46.9 140 710 10U 92.6 54 0.2 30
RC/WC-05 WCBU-5A Year 0 OMMP 4/7/2004 0-1.3ft 1160639.3 702358.6 89 0.251 6U 6U 0.2U 16.5 30.4 2U 0.05U 16 03U
RC/WC-05 Y2-WC05-C3 Year 2 OMMP 5/17/2006 1-2.5ft 1160639.3 702358.6  87.9 0.527 6 U (UJ) 6U 0.2U 35.3 3 0.05U 19 03U
RC/WC-06 RC-06 Year 0 OMMP 4/8/2004 0-2cm 1160432.2 7022541 574 4.65 9uU 9U 04U 229 54.5 18 0.08U 21 05U
RC/WC-06 RC-06 Year 1 OMMP 5/12/2005 0-2cm 1160432.2 702254.1  5.63 42.2 580 1800 10U 100 114 0.3 32
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Table F. Head of the Thea Foss Results 2004 - 2007

Depth Below Total TPH Motor

Location Sample ID Monitoring Type Sample Date Mudline Easting Northing Solids TOC TPH Diesel Qil Sb As Cd Cr Cu Pb Hg Ni Ag

SQO 150 57 5.1 390 450 0.59 140 6.1

Units Percent Percent MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
RC/WC-06 Y2-RCO06-S Year 2 OMMP 5/15/2006 0-2cm 1160432.2 702254.1  58.7 5.47 380 1700 8 U (U)) 8u 0.3 56.8 47 0.11 24 05U
RC/WC-06 Y2-RC15-S Year 2 OMMP 5/15/2006 0-2cm 1160432.2 702254.1  59.8 6.67 400 1700 9 U (V) U 03U 57.7 47 0.12 24 05U
RC/WC-06 Y3-RCO06-S Year 3 OMMP 5/17/2007 0-2cm 1160432.54 702239 482 3.73 420 2900 86 0.18
RC/WC-06 RC-06 City Sampling 12/2/2004 0-5cm 1160432.2 702254.1 49 220 870 10 94.4 83 0.24 28
RC/WC-06 WC-06 Year 0 OMMP 4/8/2004 0-10cm 1160432.2 702254.1 73 3.45 77U 77U 03U 19.1 40 7 0.06 U 18 04U
RC/WC-06 Y2-WCO06-S Year 2 OMMP 5/15/2006 0-10cm 1160432.2 7022541  66.1 5.02 190 810 8 U (U)) 8u 03U 52.2 28 0.08 20 05U
RC/WC-06 WC-06-070517-G Year 3 OMMP/City Sampling 5/17/2007 0-10cm 1160432.54 702239  56.9 6.58
RC/WC-06 WCBU-6A Year 0 OMMP 4/7/2004 0-1ft 1160432.2 7022541 828 1.59 6U 6U 02U 18 40.5 3 0.04U 18 03U
RC/WC-06 WCBU-6B Year 0 OMMP 4/7/2004 1-2 ft 1160432.2 7022541 86.4 0.397 6U 6U 02U 26 42.6 3 0.04U 21 03U
RC/WC-06 Y2-WC06-C3 Year 2 OMMP 5/17/2006 2-3ft 1160432.2 702254.1 853 1.04 6 U (UJ) 6U 02U 33.6 3 0.05U 17 03U
RC/WC-07 RC-07 Year 0 OMMP 4/8/2004 0-2cm 1160463.1 7023829 84.1 1.32 6U 6U 02U 19.9 49.5 6 0.05U 19 03U
RC/WC-07 RC-07 Year 1 OMMP 5/11/2005 0-2cm 1160463.1 702382.9 55 56.8 480 2100 10 73.9 70 0.22 25
RC/WC-07 Y2-RCO7-S Year 2 OMMP 5/16/2006 0-2cm 1160463.1 7023829  52.7 6.01 600 2700 10 U (UJ) U 0.6 69.9 70 0.15 26 06U
RC/WC-07 Y3-RCO7-S Year 3 OMMP 5/16/2007 0-2cm 1160462.79 702377  52.9 5.44 310 2200 64 0.15
RC/WC-07 RC-07 City Sampling 12/2/2004 0-4cm 1160463.1 7023829 37.6 550 2100 20 118 140 0.4 32
RC/WC-07 WC-07 Year 0 OMMP 4/8/2004 0-10 cm 1160463.1 7023829 86.6 0.189 6U 6U 02U 18.2 322 2 0.04U 16 03U
RC/WC-07 WC-07 City Sampling 12/2/2004 0-10 cm 1160463.1 7023829 63.8 140 740 9uU 56 42 0.11 20
RC/WC-07 WC-07 Year 1 OMMP 5/11/2005 0-10 cm 1160463.1 7023829  2.53 80.2 140 600 7 45.3 23 0.07 20
RC/WC-07 WC-7 Year 1 OMMP 5/11/2005 0-10 cm 1160463.1 702382.9 11 77.3 0.04
RC/WC-07 Y2-WCO07-S Year 2 OMMP 5/16/2006 0-10 cm 1160463.1 7023829  68.7 4.22 220 1100 8 U (U)) 8u 04 59 45 0.11 26 05U
RC/WC-07 WC-07-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10 cm 1160462.79 702377 58 4.65
RC/WC-08/R-03  RC-08 Year 0 OMMP 4/8/2004 0-2cm 1160586 7024345  79.7 0.923 6U 6U 03U 17.8 328 5 0.06 U 16 04U
RC/WC-08/R-03  RC-08 Year 1 OMMP 5/11/2005 0-2cm 1160586 7024345  4.65 413 1000 3200 20 111 145 0.5 31
RC/WC-08/R-03  Y2-RC08-S Year 2 OMMP 5/12/2006 0-2cm 1160586 7024345 529 5.63 550 2200 10 U (UJ) 10 0.8 73.6 73 0.22 30 06U
RC/WC-08/R-03  Y3-RC08-S Year 3 OMMP 5/16/2007 0-2cm 1160568.17 702433 478 3.36 490 3100 70 0.18
RC/WC-08/R-03  Y3-RC15-S Year 3 OMMP 5/16/2007 0-2cm 1160568.17 702433 472 5.45 520 3100 76 0.2
RC/WC-08/R-03  RC-08 City Sampling 12/1/2004 0-5cm 1160586 7024345 521 370 850 10 89 100 0.34 30
RC/WC-08/R-03 WC-08 Year 0 OMMP 4/8/2004 0-10 cm 1160586 7024345 82.6 0.881 6U 6U 02U 17.2 339 4 0.05U 16 03U
RC/WC-08/R-03 WC-8 Year 1 OMMP 5/11/2005 0-10 cm 1160586 702434.5 14 725 0.07
RC/WC-08/R-03  Y2-WCO08-S Year 2 OMMP 5/12/2006 0-10 cm 1160586 7024345 594 4.17 470 1800 9U (W) 9uU 0.8 72 64 0.19 24 0.6
RC/WC-08/R-03  WC-08-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10 cm 1160568.17 702433  55.6 271
RC/WC-09 RC-09 Year 0 OMMP 4/8/2004 0-2cm 1160653.49 7024523  67.3 2.86 8u 8u 03U 25.6 64 15 0.07U 23 05U
RC/WC-09 RC-09 Year 1 OMMP 5/11/2005 0-2cm 1160653.49 702452.3  4.66 40.9 1100 3700 20 117 144 0.5 32
RC/WC-09 Y2-RC09-S Year 2 OMMP 5/15/2006 0-2cm 1160653.49 7024523 479 5.12 740 2800 10 U (UJ) ou 0.7 735 76 0.28 26 07U
RC/WC-09 Y3-RC09-S Year 3 OMMP 5/16/2007 0-2cm 1160653.49 702452 429 3.13 560 3600 86 0.2
RC/WC-09 RC-09 City Sampling 12/1/2004 0-6 cm 1160653.49 7024523 564 130 350 10 76.8 64 0.21 26
RC/WC-09 WC-09 Year 0 OMMP 4/8/2004 0-10 cm 1160653.49 7024523 717 2.99 77U 77U 03U 18.4 39.8 7 0.05U 18 04U
RC/WC-09 WC-09 City Sampling 12/1/2004 0-10 cm 1160653.49 7024523 614 37 110 9 574 32 0.11 22
RC/WC-09 WC-9 Year 1 OMMP 5/11/2005 0-10 cm 1160653.49 702452.3 1.8 65.4 0.09
RC/WC-09 Y2-WC09-S Year 2 OMMP 5/15/2006 0-10 cm 1160653.49 7024523  59.3 4.43 350 1300 9U (W) 9uU 0.7 70.6 66 0.18 25 05U
RC/WC-09 WC-09-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10 cm 1160653.49 702452 55 43
RC/WC-10 RC-10 Year 0 OMMP 4/9/2004 0-2cm 1160570.7 702583.8  68.1 3.22 77U 77U 03U 21.9 54.7 11 0.06 U 20 0.5
RC/WC-10 RC-10 Year 1 OMMP 5/11/2005 0-2cm 1160570.7 702583.8 4.7 445 1200 3800 20 115 159 0.6 32
RC/WC-10 Y2-RC10-S Year 2 OMMP 5/16/2006 0-2cm 1160570.7 702583.8 843 2.96 110 510 6 U (UJ) 6U 02U 243 15 0.04U 20 04U
RC/WC-10 Y3-RC10-S Year 3 OMMP 5/16/2007 0-2cm 1160568.47 702580 68.4 5.27 140 1000 33 0.08
RC/WC-10 RC-10 City Sampling 12/1/2004 0-3cm 1160570.7 702583.8  49.6 520 1700 10 95.3 123 0.48 27
RC/WC-10 WC-10 Year 0 OMMP 4/9/2004 0-10 cm 1160570.7 702583.8 794 14 6U 6U 03U 19.1 35.9 4 0.06 U 17 04U
RC/WC-10 WC-10 City Sampling 12/1/2004 0-10 cm 1160570.7 702583.8  78.3 110 250 7 48.2 27 0.13 19
RC/WC-10 WC-10 (City) City Sampling 12/1/2004 0-10 cm 1160570.7 702583.8 744 14 30.8 0.06
RC/WC-10 Y2-WC10-S Year 2 OMMP 5/16/2006 0-10 cm 1160570.7 702583.8 84.1 1.99 68 290 6 U (UJ) 6U 02U 20.6 12 0.05U 18 04U
RC/WC-10 WC-10-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10 cm 1160568.47 702580  86.6 0.861 10 0.04U
RC/WC-10 WCBU-10A Year 0 OMMP 4/7/2004 0-11ft 1160570.7 702583.8  88.7 0.402 5U 5U 02U 17.4 31.2 3 0.04U 17 03U
RC/WC-10 WCBU-10A-Duplicate Year 0 OMMP 4/7/2004 0-11ft 1160570.7 702583.8  88.3 0.323 6U 6U 02U 16.1 31.2 3 0.04U 17 03U
RC/WC-10 WCBU-10B Year 0 OMMP 4/7/2004 1-2 ft 1160570.7 702583.8  94.7 0.145 5U 5U 02U 20.2 46.7 2 0.05U 20 03U
RC/WC-10 Y2-WC10-C3 Year 2 OMMP 5/17/2006 1-3ft 1160570.7 702583.8 874 0.225 5U (W) 5U 02U 37.8 2 0.05U 20 03U
RC/WC-10 WCBU-10C Year 0 OMMP 4/7/2004 2-3.3ft 1160570.7 702583.8  93.1 0.299 5U 5U 02U 13.1 211 2U 0.04U 12 03U
RC/WC-11/R-04  RC-11 Year 0 OMMP 4/8/2004 0-2cm 1160665.1 7027248 67.6 2.95 8u 20 0.5 25.2 132 35 0.13 28 05U
RC/WC-11/R-04  RC-11(pre-City dredge)-CITY City (pre-City dredge) 8/30/2004 0-2cm 1160665.1 7027248  58.9 1.6 45.7 0.191
RC/WC-11/R-04  RC-11(pre-City dredge)-UTL Utilities' (pre-City dredge) 8/30/2004 0-2cm 1160665.1 7027248 713 18 127 30 0.1 22
RC/WC-11/R-04  RC-11(post-City dredge)-CITY City (post-City dredge) 9/18/2004 0-2cm 1160665.1 7027248  39.1 3.2 160 0.828
RC/WC-11/R-04  RC-11(post-City dredge)-UTL Utilities' (post-City dredge) 9/18/2004 0-2cm 1160665.1 7027248 344 20 168 238 0.8 37
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Table F. Head of the Thea Foss Results 2004 - 2007

Depth Below Total TPH Motor

Location Sample ID Monitoring Type Sample Date Mudline Easting Northing Solids TOC TPH Diesel Qil Sb As Cd Cr Cu Pb Hg Ni Ag

SQO 150 57 5.1 390 450 0.59 140 6.1

Units Percent Percent MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
RC/WC-11/R-04 RC-11 Year 1 OMMP 5/11/2005 0-2cm 1160665.1 7027248  4.52 418 2200 5700 20 132 178 0.84 35
RC/WC-11/R-04  Y2-RC11-S Year 2 OMMP 5/12/2006 0-2cm 1160665.1 7027248  84.9 4.32 140 660 6 U (UJ) 6U 02U 25.3 13 0.06 U 18 04U
RC/WC-11/R-04  Y3-RC11-S Year 3 OMMP 5/16/2007 0-2cm 1160665.61 702713 48 6.08 490 3000 73 0.19
RC/WC-11/R-04 WC-11 Year 0 OMMP 4/8/2004 0-10cm 1160665.1 7027248 842 2.07 6U 16 02U 215 168 14 0.05 24 04U
RC/WC-11/R-04  WC-11(pre-City dredge)-CITY City (pre-City dredge) 8/20/2004 0-10cm 1160665.1 7027248  66.3 3.6 43.7 0.147
RC/WC-11/R-04  WC-11(post-City dredge)-CITY City (post-City dredge) 9/18/2004 0-10cm 1160665.1 702724.8 54 2.8 167 0.428
RC/WC-11/R-04  WC-11 (Utilities' core) City Sampling 11/22/2004 0-10cm 1160665.1 7027248  60.4 190 545 15 139 91 0.36 25
RC/WC-11/R-04  WC-11 (City) City Sampling 11/30/2004 0-10cm 1160665.1 7027248  59.6 48 158 0.24
RC/WC-11/R-04 WC-11 Year 1 OMMP 5/11/2005 0-10cm 1160665.1 7027248 5.84 42.9 2100 5300 20 145 212 0.7 35
RC/WC-11/R-04  Y2-WC11-S Year 2 OMMP 5/12/2006 0-10cm 1160665.1 7027248 86.1 3.64 130 580 6 U (UJ) 6U 02U 179 11 0.06 U 16 04U
RC/WC-11/R-04  Y2-WC15-S Year 2 OMMP 5/12/2006 0-10cm 1160665.1 7027248  86.3 2.86 140 570 6 U (UJ) 6U 02U 20.5 11 0.05 20 04U
RC/WC-11/R-04 WC-11-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10cm 1160665.61 702713 871 0.764 12 0.05U
RC/WC-12 RC-12 Year 0 OMMP 4/9/2004 0-2cm 1160501.9 7027223 884 0.365 5U 5U 0.2U 27.3 48.5 4 0.05U 22 03U
RC/WC-12 RC-12 Year 1 OMMP 5/11/2005 0-2cm 1160501.9 7027223 481 4338 1600 4400 20 121 186 0.8 31
RC/WC-12 Y2-RC12-S Year 2 OMMP 5/16/2006 0-2cm 1160501.9 7027223  76.2 3.74 160 720 6 U (UJ) 6U 03U 24.7 19 0.05U 19 04U
RC/WC-12 Y3-RC12-S Year 3 OMMP 5/17/2007 0-2cm 1160496.52 702715 614 491 220 1300 39 0.14
RC/WC-12 RC-12 City Sampling 12/1/2004 0-3cm 1160501.9 702722.3  46.1 380 720 20 123 190 0.8 33
RC/WC-12 WC-12 Year 0 OMMP 4/9/2004 0-10cm 1160501.9 7027223  86.9 0.192 6U 6U 0.2U 19.8 35.6 3 0.05U 19 03U
RC/WC-12 WC-12(pre-City dredge)-CITY City (pre-City dredge) 8/20/2004 0-10cm 1160501.9 702722.3 0.898 145 0.0692
RC/WC-12 WC-12 City Sampling 12/1/2004 0-10cm 1160501.9 7027223  68.6 120 270 9 65.6 68 0.24 23
RC/WC-12 WC-12 (City) City Sampling 12/1/2004 0-10cm 1160501.9 7027223  65.7 3 71.9 0.122
RC/WC-12 WC-12 Year 1 OMMP 5/11/2005 0-10cm 1160501.9 702722.3 3 60.02 0.21
RC/WC-12 Y2-WC12-S Year 2 OMMP 5/16/2006 0-10cm 1160501.9 7027223 854 1.01 69 310 6 U (UJ) 6U 02U 16.9 10 0.05U 18 03U
RC/WC-12 WC-12-070517-G Year 3 OMMP/City Sampling 5/17/2007 0-10cm 1160496.52 702715  77.1 1.24 18 0.05U
RC/WC-12 Y2-WC12-C3 Year 2 OMMP 5/17/2006 1-2 ft 1160501.9 7027223  89.7 0.139 6 U (UJ) 6U 02U 44.3 3 0.05U 25 03U
RC/WC-12 WCBU-12A Year 0 OMMP 4/7/2004 0-1.7 ft 1160501.9 7027223  90.9 0.02U 5U 5U 02U 20.1 394 2 0.04U 20 03U
RC-13 RC-13 Year 0 OMMP 4/8/2004 0-2cm 1160541.6 701894.6 785 3.33 77U 8 03U 26.4 58.5 42 0.07 31 04U
RC-13 RC-13 City Sampling 12/9/2004 0-2cm 1160541.6 701894.6  75.2 96 450 6 38.6 23 0.06 25
RC-13 RC-13 Year 1 OMMP 5/12/2005 0-2cm 1160541.6 7018946  11.7 70.7 210 910 8u 53.3 38 0.08 26
RC-13 Y2-RC13-S Year 2 OMMP 5/16/2006 0-2cm 1160541.6 701894.6  49.1 6.66 450 2800 10 U (UJ) 10U 04U 62.3 73 0.12 34 06U
RC-13 Y3-RC13-S Year 3 OMMP 5/16/2007 0-2cm 1160565.9 701876  39.8 5.47 560 3800 113 0.2
RC-14 RC-14 Year 0 OMMP 4/8/2004 0-2cm 1160718.7 701872.7  65.9 6.96 8u 9 0.5 30.1 733 54 0.1 31 05U
RC-14 RC-14 City Sampling 12/9/2004 0-2cm 1160718.7 701872.7  66.7 230 1400 7 50.9 52 0.08 30
RC-14 RC-14 Year 1 OMMP 5/12/2005 0-2cm 1160718.7 701872.7  7.43 61.3 390 1800 9 56.2 58 0.13 30
RC-14 Y2-RC14-S Year 2 OMMP 5/16/2006 0-2cm 1160718.7 701872.7 57 7.09 470 2300 8 U (U)) 9 0.4 63.9 67 0.13 31 05U
RC-14 Y3-RC14-S Year 3 OMMP 5/16/2007 0-2cm 1160718.7 701873 524 7.33 300 2200 70 0.1
RC-14B RC-14B Year 1 OMMP 5/12/2005 0-2cm 1160727.9 701824.2  4.37 66.9 250 1200 7 44.6 37 0.08 26
RC-14B Y2-RC14B-S Year 2 OMMP 5/16/2006 0-2cm 1160727.9 701824.2  58.7 6.25 360 2400 8 U (U)) 10 03U 67.2 60 0.11 33 05U
WC-13 WC-13 Year 0 OMMP 4/8/2004 0-10cm 1160603.4 702459.5 847 0.955 5U 5U 02U 24.2 44 4 0.05U 22 03U
WC-13 Y2-WC13-S Year 2 OMMP 5/15/2006 0-10cm 1160603.4 702459.5  62.2 3.92 330 1500 9U (W) 9uU 0.5 61.3 51 0.2 23 05U
WC-13 WC-13-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10 cm 1160602.7 702477 554 3.33
WC-14 WC-14 Year 0 OMMP 4/9/2004 0-10cm 1160614.7 7024085 744 2.3 77U 77U 03U 18.2 36.1 4 0.05U 18 04U
WC-14 Y2-WC14-S Year 2 OMMP 5/15/2006 0-10cm 1160614.7 7024085 46.8 451 650 3200 10 U (UJ) U 0.7 78.3 70 0.2 28 07U
WC-14 WC-14-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10 cm 1160617.85 702398 57.1 2.84
SC-01 SC-01 Year 0 OMMP 4/8/2004 0-10 cm 1160436.4 702702.2 915 0.223 5U 5U 02U 18.9 30.7 3 0.05U 19 03U
SC-01 Y2-SCO01-S Year 2 OMMP 5/16/2006 0-10 cm 1160436.4 702702.2 943 0.462 14 75 5U (U)) 5U 02U 24.1 5 0.04U 19 03U
SC-02 SC-02 Year 0 OMMP 4/8/2004 0-10 cm 1160366.1 7024459  90.3 0.177 5U 5U 02U 19.7 41.6 2U 0.04U 18 03U
SC-02 Y2-SC02-S Year 2 OMMP 5/16/2006 0-10 cm 1160366.1 702445.9 81 2.75 160 770 6 U (UJ) 6U 02U 44.6 36 0.05U 21 03U
SC-03 SC-03 Year 0 OMMP 4/8/2004 0-10 cm 1160762.9 702185.7  89.3 0.536 5U 5U 02U 19.8 339 4 0.04U 20 0.3
SC-03 Y2-SC03-S Year 2 OMMP 5/16/2006 0-10 cm 1160762.9 702185.7 60 5.52 380 2000 8U (W) 8u 0.3 78.8 58 0.1 29 05U
SC-04 SC-04 Year 0 OMMP 4/8/2004 0-10 cm 1160729.6 7027459 919 0.31 5U 5U 0.2U 204 52.3 4 0.04U 22 03U
SC-04 Y2-SC04-S Year 2 OMMP 5/16/2006 0-10 cm 1160729.6 7027459 721 5.33 210 1100 7U (W) 77U 03U 51.1 44 0.08 28 04U
City Area Locations
S-15 Site 15(pre-City dredge)-CITY City (pre-City dredge) 8/30/2004 0-2cm 1160596.5 702760.4  62.6 1.6 721 0.307
S-15 Site 15(post-City dredge)-UTL Utilities' (post-City dredge) 9/18/2004 0-2cm 1160596.5 702760.4  34.3 20 167 335 14 43
S-15 Site 15(pre-City dredge)-UTL Utilities' (pre-City dredge) 8/30/2004 0-10cm 1160596.5 702760.4  64.8 20 815 80 0.2 27
S-15 Site 15(post-City dredge)-CITY City (post-City dredge) 9/18/2004 0-10 cm 1160596.5 702760.4  48.1 35 296 1.48
S-15 S-15 (Utilities' core) City Sampling 11/22/2004 0-10cm 1160596.5 7027604  53.1 1100 2300 11 104 140 0.67 27
S-15 S-15 (City) City Sampling 11/30/2004 0-10cm 1160596.5 702760.4  43.7 7.7 240 0.328
S-15 S-15 Year 1 OMMP 5/10/2005 0-10 cm 1160596.5 702760.4  4.24 49 1600 4300 10 106 162 0.7 37
S-15 S-15A City Sampling 5/10/2005 0-10cm 1160596.5 702760.4 4.7 51.9 0.22
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Table F. Head of the Thea Foss Results 2004 - 2007

Depth Below Total TPH Motor
Location Sample ID Monitoring Type Sample Date Mudline Easting Northing Solids TOC TPH Diesel Qil Sb As Cd Cr Cu Pb Hg Ni Ag
SQO 150 57 5.1 390 450 0.59 140 6.1
Units Percent Percent MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
S-15 Y2-S15-S Year 2 OMMP 5/15/2006 0-10cm 1160596.5 702760.4 828 3.77 130 670 6 U (UJ) 6U 02U 23.6 15 0.05U 23 04U
S-15 S-15-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10cm 1160587.62 702759 86 1.57 10 0.04U
S-15 S-15-070516-G-D Year 3 OMMP/City Sampling 5/16/2007 0-10cm 1160587.62 702759  85.8 0.977 12 0.05U
S-15A S-15 City Sampling 5/10/2005 0-10cm 1160596.5 702760.4 31 51.2 0.25
S-16 S-16 City Sampling 11/30/2004 0-10cm 1160669.5 702640.5  49.9 760 4200 20 162 220 0.75 38
S-16 S-32 (Dup of S-16) City Sampling 11/30/2004 0-10cm 1160669.5 7026405 511 580 1700 20 157 153 0.51 32
S-16 S-16 City Sampling 5/10/2005 0-10cm 1160669.5 702640.5 37 59.9 0.12
S-17 S-17 City Sampling 11/30/2004 0-2cm 1160673.6 702546.9  49.8 800 2200 13 119 125 0.48 26
S-17 S-17 (City) City Sampling 11/30/2004 0-10cm 1160673.6 702546.9 744 1.9 38.6 0.075
S-17 S-17 Year 1 OMMP 5/11/2005 0-10cm 1160673.6 702546.9  4.09 55.1 680 2700 13 92.2 87 0.29 26
S-17 Y2-S17-S Year 2 OMMP 5/12/2006 0-10cm 1160673.6 702546.9 86.8 3.91 95 400 6 U (U)) 6U 02U 19.9 9 0.04U 14 03U
S-17 S-17-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10cm 1160673.6 702547  81.6 1.62 15 0.06 U
S-18 S-18 City Sampling 12/1/2004 0-7cm 1160699.9 7024815 537 39 110 10 7 56 0.16 26
S-18 S-18 (City) City Sampling 12/1/2004 0-10cm 1160699.9 7024815 65.1 25 26.4 0.097
S-19 S-19 City Sampling 11/30/2004 0-10cm 1160598.8 702671 575 610 4500 20 127 182 0.7 29
S-19 S-19 City Sampling 5/10/2005 0-10cm 1160598.8 702671 5.7 51.1 0.23
S-19 Y2-S19-S Year 2 OMMP 5/15/2006 0-10 cm 1160598.8 702671 84.1 1.28 120 590 6 U (UJ) 6U 02U 22 16 0.05U 18 04U
S-19 S-19-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10cm 1160587.04 702660 88.4 0.848 11 0.04U
S-20 S-20 City Sampling 11/30/2004 0-2cm 1160602.5 702537.4  62.7 620 2000 11 126 74 0.43 21
S-20 S-20 (City) City Sampling 11/30/2004 0-10cm 1160602.5 7025374 615 2.2 55.7 0.118
S-20 S-20 City Sampling 5/10/2005 0-10cm 1160602.5 702537.4 3.7 46.7 0.16
S-21 S-21 City Sampling 12/1/2004 0-7cm 423 660 1200 20 127 207 0.9 34
S-21 S-33 (Dup of S-21) City Sampling 12/1/2004 0-7cm 41.9 490 960 20 145 202 0.81 32
S-21 S-21 (City) City Sampling 12/1/2004 0-10cm 48.7 41 147 0.239
S-22 S-22 City Sampling 12/1/2004 0-8cm 1160543 702648 494 860 1800 10 731 89 0.42 22
S-22 S-22 (City) City Sampling 12/1/2004 0-10cm 1160543 702648  66.5 1.9 44.8 0.123)
S-23 S-23 City Sampling 12/1/2004 0-3cm 56.1 230 500 12 75.8 98 0.35 24
S-24 S-24 City Sampling 12/1/2004 0-3cm 1160509 702551 529 180 420 10 89.8 113 0.4 28
S-24 S-24 (City) City Sampling 12/1/2004 0-10cm 1160509 702551 782 1 25.8 0.052
S-24 S-24 Year 1 OMMP 5/11/2005 0-10cm 1160509 702551  4.39 60.1 430 1700 U 66 59 0.2 22
S-24 Y2-S24-S Year 2 OMMP 5/12/2006 0-10cm 1160509 702551  86.8 2.48 97 410 5U (UJ) 5U 02U 18.7 11 0.17 14 03U
S-24 S-24-070516-G Year 3 OMMP/City Sampling 5/16/2007 0-10cm 1160507.77 702549 853 24 23 0.05
S-29 S-29 (City) City Sampling 12/1/2004 0-10cm 1160549 702609.4  70.3 1.7 48.6 0.0932
S-29 S-29 City Sampling 5/10/2005 0-10cm 1160549 702609.4 34 56.3 0.19
S-30 S-30 City Sampling 5/11/2005 0-10cm 1160510.9 702470.9 21 83.2 0.02
CA-19B CA-19B-03 City Sampling 5/10/2005 0-10cm 1160456 702958 34 62.4 0.13
CA-19B CA-19B-06 City Sampling 5/10/2005 0-10cm 1160456 702958 3 475 0.28
CA-20 CA-20-01 City Sampling 5/10/2005 0-10cm 1160658.5 7028584  0.71 88.8 0.013)
CA-20 CA-20-04 City Sampling 5/10/2005 0-10cm 1160658.5 702858.4 1.8 88.3 0.04
CA-22 CA-22-02 City Sampling 5/10/2005 0-10cm 1160556 702849 41 57.5 0.23
CA-22 CA-22-05 City Sampling 5/10/2005 0-10cm 1160556 702849 13 84.7 0.05
Reference Locations
Cl-1 Y2-CI-01 Year 2 OMMP 5/18/2006 0-10cm 1103837.9 737635.8  63.7 0.796
Cl-2 Y2-CI-02 Year 2 OMMP 5/18/2006 0-10cm 1103837.9 7376358 735 0.692
Rinsate Blanks mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
FIELDQC Y2-RB-01 Year 2 OMMP 5/15/2006 NA 0.25U 05U 0.05U 0.05U 0.002 U 0.002 0.04 0.0001 U 0.01U 0.003 U
FIELDQC Y2-RB-02 Year 2 OMMP 5/16/2006 NA 0.25U 05U 0.05U 0.05U 0.002 U 0.002 U 0.02U 0.0001 U 0.01U 0.003 U
FIELDQC Y2-RB-03 Year 2 OMMP 5/17/2006 NA 0.05U 0.05U 0.002 U 0.004 0.02U 0.0001 U 0.01U 0.003 U
FIELDQC Y3-RB-01 Year 3 OMMP 5/17/2007 NA 0.25U 05U 0.02U 0.0001 U
FIELDQC WC-05-RB Year 3 OMMP/City Sampling 5/17/2007 NA 0.02U 0.0001 U
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Table F. Head of the Thea Foss Results 2004 - 2007

Very Coarse Medium Very Fine 1,3-Dichloro 1,4-Dichloro 1,2-Dichloro Benzyl 2-Methyl 4-Methyl Hexachloro
Location Sample ID Zn Gravel Sand Coarse Sand Sand Fine Sand Sand Percent Silt Percent Clay Percent Fines Phenol benzene benzene benzene  Dibenzofuran  Alcohol phenol phenol ethane
410 420 170 110 50 540 73 63 670
MG/KG Percent Percent Percent Percent Percent Percent Percent Percent Percent UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
RC/WC-01 RC-01 74.3 25 40 17 6.1 7.2 4.9 12
RC/WC-01 RC-01 71.9 25.8 19.7 315 14 1.8 38 25 6.3 57U
RC/WC-01 RC-01 289 213 8.6 15 10.1 7.3 7.9 18.1 11.7 29.8 220U
RC/WC-01 Y2-RCO01-S 287 22 10.1 10.1 11.2 9.9 9.6 154 11.7 27.1 160 U
RC/WC-01 Y3-RCO01-S 380 317 16 10.1 7.3 55 5.1 14.2 10 24.2 150 U
RC/WC-01 WC-01 41 28 42 16 6.1 4.8 3 7.8 39U 39U 39U
RC/WC-01 WC-01 68.5 46.8 104 18.8 12.2 33 4.7 25 7.2 59U
RC/WC-01 Y2-WCO01-S 269 20.5 9.1 808 10.8 8.9 7.1 20.1 14.7 34.8 650 190U 190U 190U 190U 190U 190U 650 190U
RC/WC-01 WC-01-070516-G 77U A
WC-01B/R-01B  Y2-WCO01B-C3 29.5 284 16.3 17.9 21.3 11.9 15 1.7 0.9 2.6 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-02 RC-02 71 1.2 8.7 21 33 19 18 36
RC/WC-02 RC-02 261 04 1 6.4 15 17.2 9 34.7 16.2 50.9 78
RC/WC-02 RC-2A (Dup of RC-2) 267 0.2 0.9 6.6 14.7 16.6 9 37.2 14.8 52 230U
RC/WC-02 Y2-RC02-S 254 0.8 38 16.2 15.9 11.6 0 34.7 17 51.7 160 U
RC/WC-02 Y3-RC02-S 539 24 54 9.3 14.5 19.7 12.5 25.8 10.6 36.4 1107
RC/WC-02 RC-02 164 0.7 1.7 5.1 18.4 6.8 30.6 13.7 443 120U
RC/WC-02 WC-02 58 8.2 14 23 32 14 10 24 39U 39U 39U
RC/WC-02 WC-02 (City) 107 B 11.8
RC/WC-02 WC-02 127 1.3 0.7 54 22 25.8 8 26.1 10.7 36.8 39
RC/WC-02 Y2-WC02-S 252 0.6 3 5 11.7 19 10.9 336 237 57.3 120U 120U 120U 120U 120U 120U 120U 120U 120U
RC/WC-02 WC-02-070516-G 1407 160 U
RC/WC-03 RC-03 115 0.1 4.9 3.7 18 40 34 73
RC/WC-03 RC-03 123 0.1 1 6.4 18.4 233 12.3 26.2 12.3 385 51
RC/WC-03 Y2-RCO03-S 166 38 24 5 15.4 17.8 9.2 327 13.6 46.3 120U
RC/WC-03 Y3-RCO03-S 113 0.1 3.2 8.4 20.8 234 12.5 22 9.7 317 76U
RC/WC-03 WC-03 63 0.5 8.4 16 33 26 17 43 40U 40U 40U
RC/WC-03 WC-03 (City) 93B 9.1
RC/WC-03 Y2-WCO03-S 99 1.53 1.9 5.3 15.7 231 12.3 26.2 14 40.2 73U 73U 73U 73U 73U 73U 73U 73U 73U
RC/WC-03 WC-03-070516-G 69 U 69 U
RC/WC-03 RC-03 90 11 0.7 15 9.9 18.5 337 20.5 54.2 99U
RC/WC-04/R-02 RC-04 70 4.1 18 20 24 18 16 34
RC/WC-04/R-02 RC-04 254 0.2 0.6 5.7 8.7 9.5 7.5 49.7 18.1 67.8 120
RC/WC-04/R-02  Y2-RCO04-S 108 2.8 35 5.9 13.8 17.6 10.3 332 12.9 46.1 320U
RC/WC-04/R-02  Y3-RCO04-S 227 0.7 0.8 5.3 13.6 155 11.2 35.8 171 52.9 110U
RC/WC-04/R-02 RC-04 128 5.9 5.1 8.7 14.3 7.7 29.7 15.8 455 120U
RC/WC-04/R-02 WC-04 52.2 14 25 20 25 9.8 6.4 16 20U 20U 20U
RC/WC-04/R-02  WC-04-Duplicate 48.2 14 24 20 25 11 6.7 18 20U 20U 20U
RC/WC-04/R-02  S-34 (Dup of WC-04) 98 3 5.3 7.8 19.3 7.8 236 14.8 384 98U
RC/WC-04/R-02 WC-04 95 45 4 9.6 18.9 7.6 226 14.8 374 140U
RC/WC-04/R-02 WC-04 113 9.3 5.8 104 171 129 7 246 12.8 374 36U
RC/WC-04/R-02  Y2-WCO04-S 133 71 5.2 9.5 19.3 15.7 7.2 24 121 36.1 100 U 100 U 100 U 100U 100 U 100U 100 U 100U 100U
RC/WC-04/R-02  WC-04-070517-G 66 U 66 U
RC/WC-04/R-02 WCBU-4A 353 15 33 26 22 2.6 13 3.9 19U 19U 19U 19U
RC/WC-04/R-02 WCBU-4B 38 25 43 21 9.8 0.8 0.5 13 19U 19U 19U 19U
RC/WC-04/R-02 WCBU-4C 36.9 28 44 19 7.3 11 0.5 1.6 19U 19U 19U 19U
RC/WC-04/R-02  Y2-WC04-C3 40.8 205 171 20.3 238 12.7 2.9 2.7 0 2.7 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-05 RC-05 70 0.1 5.3 8 32 32 22 54
RC/WC-05 RC-05-Duplicate 69 34 3.6 7.9 33 31 21 53
RC/WC-05 RC-05 187 0.1 0.6 3.6 9.9 16 9.9 454 14.6 60 130
RC/WC-05 Y2-RCO05-S 189 0.4 3.7 48 12 16.5 11.2 34.4 16.9 51.3 150 U
RC/WC-05 Y3-RCO05-S 220 0.7 31 5.3 124 15.7 11.8 343 16.7 51 150 U
RC/WC-05 WC-05 48 3.2 13 17 36 20 11 31 20U 20U 20U
RC/WC-05 WC-05 138 0.5 0.4 1 6.2 16.2 417 19.5 61.2 120U
RC/WC-05 WC-05 111 2.6 34 5.4 11.3 16.3 132 32.6 15.2 47.8 41U
RC/WC-05 Y2-WCO05-S 63 14 2.2 3.6 11.6 19 11.3 355 15.3 50.8 99U 99U 99U 99U 99U 99U 99U 99U 99U
RC/WC-05 WC-05-070516-G 92U 92U
RC/WC-05 RC-05 117 0.2 0.6 1 7.8 17.8 394 18.7 58.1 110U
RC/WC-05 WCBU-5A 28.9 29 30 22 18 0.8 0.4 1.2 19U 19U 19U 19U
RC/WC-05 Y2-WC05-C3 34.7 211 139 17.9 24.7 17 2.8 2.6 0 2.6 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-06 RC-06 56 2.2 2.6 17 52 14 12 26
RC/WC-06 RC-06 216 0.3 11 5.4 15 15.7 8 39.2 15.3 54.5 76
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Table F. Head of the Thea Foss Results 2004 - 2007

Very Coarse Medium Very Fine 1,3-Dichloro 1,4-Dichloro 1,2-Dichloro Benzyl 2-Methyl 4-Methyl Hexachloro
Location Sample ID Zn Gravel Sand Coarse Sand Sand Fine Sand Sand Percent Silt Percent Clay Percent Fines Phenol benzene benzene benzene  Dibenzofuran  Alcohol phenol phenol ethane
410 420 170 110 50 540 73 63 670
MG/KG Percent Percent Percent Percent Percent Percent Percent Percent Percent UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
RC/WC-06 Y2-RCO06-S 121 3.6 4.4 11 24.9 19.8 6.9 20.7 8.9 29.6 87U
RC/WC-06 Y2-RC15-S 122 6.3 45 10.7 23.7 20.2 6.6 19.9 8 27.9 86 U
RC/WC-06 Y3-RCO06-S 227 4.6 25 5.5 17.7 15.8 8.8 35.8 9.3 45.1 120U
RC/WC-06 RC-06 153 0.9 0.6 3.2 16.5 34 37 15.6 52.6 130U
RC/WC-06 WC-06 38.8 0.7 16 36 37 6.5 4.2 11 20U 20U 20U
RC/WC-06 Y2-WCO06-S 80.7 1 21 6.4 25.7 304 8.4 16.8 9.3 26.1 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
RC/WC-06 WC-06-070517-G 85U 85U
RC/WC-06 WCBU-6A 394 28 27 21 21 2 1.2 3.2 20U 20U 20U 20U
RC/WC-06 WCBU-6B 40 35 34 18 10 1.9 15 34 20U 20U 20U 20U
RC/WC-06 Y2-WCO06-C3 315 131 149 20.3 28 16.8 33 2 1.7 37 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-07 RC-07 40.6 26 27 22 18 3 3.2 6.2
RC/WC-07 RC-07 141 115 5.3 9.6 23 16.6 7.8 17.3 8.9 26.2 69
RC/WC-07 Y2-RCO07-S 169 4 33 7.73 185 18 7.7 32.7 8.07 40.8 120U
RC/WC-07 Y3-RCO07-S 173 3.7 2.6 9.6 26 17.9 6.8 22.8 10.8 33.6 96 U
RC/WC-07 RC-07 238 473 1.2 2.3 6.3 6.3 23.9 9.3 332 180U
RC/WC-07 WC-07 30.7 33 37 18 9.2 2 0.5 25 19U 19U 19U
RC/WC-07 WC-07 93 213 2.8 6.7 24.1 38 11.3 6 17.3 62U
RC/WC-07 WC-07 62.2 40.4 8.5 10.5 213 104 1.7 4.3 2.9 7.2 25U
RC/WC-07 WC-7
RC/WC-07 Y2-WC07-S 112 9.7 4.2 10.8 27.8 21.8 4.4 14.7 6.6 213 83U 83U 83U 83U 83U 83U 83U 83U 83U
RC/WC-07 WC-07-070516-G 84U 84U
RC/WC-08/R-03  RC-08 33 1.6 18 39 37 25 2.7 5.2
RC/WC-08/R-03  RC-08 215 2.7 3.6 7.6 9.9 8 5.9 425 19.6 62.1 120U
RC/WC-08/R-03  Y2-RC08-S 150 23 24 7 17.8 16 7.6 318 15 46.8 92U
RC/WC-08/R-03  Y3-RC08-S 184 0.8 1.3 8.4 21.2 17.9 9 294 12 41.4 120U
RC/WC-08/R-03  Y3-RC15-S 194 0.8 15 8 21.2 17.7 8.9 29.6 124 42 110U
RC/WC-08/R-03  RC-08 180 4.1 4.2 10.7 17.7 4.2 311 16 47.1 150 U
RC/WC-08/R-03 WC-08 318 19 28 27 23 1.6 1.7 33 19U 19U 19U
RC/WC-08/R-03 WC-8
RC/WC-08/R-03  Y2-WCO08-S 134 2.8 2.9 7.7 20 20 8.4 245 13.7 38.2 94U 94U 94U 94U 94U 94U 94U 94U 94U
RC/WC-08/R-03  WC-08-070516-G 46 24)
RC/WC-09 RC-09 53.3 2.2 9.3 25 39 14 10 25
RC/WC-09 RC-09 211 0.2 0.5 4.6 115 12.3 7.2 43.6 20.2 63.8 120U
RC/WC-09 Y2-RC09-S 158 0.2 34 5.6 13.2 13.3 6.7 38.9 18.6 57.5 110U
RC/WC-09 Y3-RC09-S 221 0.6 1.3 6.6 17.6 16.4 8.3 34.6 14.5 49.1 130U
RC/WC-09 RC-09 126 0 0.5 35 19.3 26.3 25.8 144 40.2 120U
RC/WC-09 WC-09 374 4.4 13 26 45 7.1 4 11 20U 20U 20U
RC/WC-09 WC-09 81 11 0.6 2 17.7 34.6 19.5 11.8 313 89U
RC/WC-09 WC-9
RC/WC-09 Y2-WC09-S 130 0.5 31 74 217 20.3 6.8 25.9 144 40.3 90U 90U 90U 90U 90U 90U 90U 90U 90U
RC/WC-09 WC-09-070516-G 23) 24)
RC/WC-10 RC-10 43.7 5.3 11 16 48 12 7.6 20
RC/WC-10 RC-10 203 2.2 2.7 3 9.2 11.1 6.6 44.9 20.1 65 180
RC/WC-10 Y2-RC10-S 52 55.6 12.7 11.6 8 3.2 1.3 4.9 2.6 7.5 26U
RC/WC-10 Y3-RC10-S 102 20.2 11.1 16.1 20.9 94 3.7 12.6 5.9 18.5 67U
RC/WC-10 RC-10 182 6.9 1.8 4.7 15.1 5.6 35.6 16.3 51.9 190
RC/WC-10 WC-10 345 7.9 18 29 38 43 2.8 7.1 20U 20U 20U
RC/WC-10 WC-10 66 10.5 6.6 10.7 26.3 5.6 9.7 5.3 15 67U
RC/WC-10 WC-10 (City) 549B 3041
RC/WC-10 Y2-WC10-S 44 47.4 11.5 15.5 15.4 4.6 1 2.9 1.8 4.7 20U 20U 20U 20U 64 20U 20U 20U 20U
RC/WC-10 WC-10-070516-G 49 61.1 11.9 9.6 8.8 3.6 1 24 14 3.9 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-10 WCBU-10A 337 11 24 31 32 15 0.6 21 20U 20U 20U 20U
RC/WC-10 WCBU-10A-Duplicate 31 14 23 31 31 11 0.7 1.8 20U 20U 20U 20U
RC/WC-10 WCBU-10B 35.6 34 35 20 10 0.2 0.6 0.8 20U 20U 20U 20U
RC/WC-10 Y2-WC10-C3 337 26.2 13.7 19.4 25.9 12.5 1.3 1 0 1 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-10 WCBU-10C 19.9 35 40 17 7.2 0.4 0.9 1.3 19U 19U 19U 19U
RC/WC-11/R-04 RC-11 82.8 48 17 0.7 10 15 9 24
RC/WC-11/R-04  RC-11(pre-City dredge)-CITY 99.6 99U
RC/WC-11/R-04  RC-11(pre-City dredge)-UTL 86.3 200U
RC/WC-11/R-04  RC-11(post-City dredge)-CITY 205 79 79 85 740
RC/WC-11/R-04  RC-11(post-City dredge)-UTL 280 800
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Table F. Head of the Thea Foss Results 2004 - 2007

Very Coarse Medium Very Fine 1,3-Dichloro 1,4-Dichloro 1,2-Dichloro Benzyl 2-Methyl 4-Methyl Hexachloro
Location Sample ID Zn Gravel Sand Coarse Sand Sand Fine Sand Sand Percent Silt Percent Clay Percent Fines Phenol benzene benzene benzene  Dibenzofuran  Alcohol phenol phenol ethane
410 420 170 110 50 540 73 63 670
MG/KG Percent Percent Percent Percent Percent Percent Percent Percent Percent UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
RC/WC-11/R-04 RC-11 231 0.2 0.8 2 35 6.2 8.1 54.6 24.6 79.2 190
RC/WC-11/R-04  Y2-RC11-S 56.9 59.6 104 10.7 7.1 24 1 5.7 3 8.7 48U
RC/WC-11/R-04  Y3-RC11-S 195 9.7 6.5 12.6 12.2 5.2 4.2 35.7 139 49.6 60 U
RC/WC-11/R-04 WC-11 60.5 57 18 45 7.7 8.6 4.4 13 39U 39U 39U
RC/WC-11/R-04  WC-11(pre-City dredge)-CITY 90.3 5.87 5.8 4.68 18
RC/WC-11/R-04  WC-11(post-City dredge)-CITY 239 78 78 78 340
RC/WC-11/R-04  WC-11 (Utilities' core) 135 36.3 6 5.4 7.2 7.1 20.3 124 327 83
RC/WC-11/R-04  WC-11 (City) 168 B 34U
RC/WC-11/R-04 WC-11 257 1 0.8 2.2 4.4 6.8 7.8 52.5 24.4 76.9 180
RC/WC-11/R-04  Y2-WC11-S 44.2 49.4 154 144 9.4 2.6 1 5.5 2.6 8.1 44U 44U 44U 44U 44U 44U 44U 44U 44U
RC/WC-11/R-04  Y2-WC15-S 41.6 53.7 13.3 14.1 8.3 2.3 0.9 5 2.3 7.3 44U 44U 44U 44U 44U 44U 44U 44U 44U
RC/WC-11/R-04 WC-11-070516-G 53 60.3 13.7 10.7 7.8 1.9 0.5 31 1.9 5.1 22 20U 20U 20U 20U 20U 20U 143 20U
RC/WC-12 RC-12 43.9 29 47 17 5 0.8 11 1.9
RC/WC-12 RC-12 217 2 24 4 54 6.6 7.6 45.9 26.1 72 340
RC/WC-12 Y2-RC12-S 59.9 42.2 8.5 12.2 17.5 6.4 2 8.1 33 11.4 20U
RC/WC-12 Y3-RC12-S 109 29.6 11.2 13.3 134 5 3 17.2 7.5 24.7 72U
RC/WC-12 RC-12 241 5.9 2.6 43 7 6.9 47.3 19.5 66.8 250 U
RC/WC-12 WC-12 35.9 20 44 23 11 11 0.9 2 19U 19U 19U
RC/WC-12 WC-12(pre-City dredge)-CITY 44.8 5 4.9 3.98 54
RC/WC-12 WC-12 111 336 13 10.7 10.3 5.2 16.7 8.4 25.1 100U
RC/WC-12 WC-12 (City) 89.7B 39.3)
RC/WC-12 WC-12
RC/WC-12 Y2-WC12-S 394 722 8.8 5.7 5.3 2.2 0.8 33 1.7 5 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-12 WC-12-070517-G 62 58.9 11.8 10.5 8.1 2.7 1 4.6 24 7.1 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-12 Y2-WC12-C3 38.1 28.7 15.4 204 239 9.5 0.9 1.2 0 1.2 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-12 WCBU-12A 343 27 35 24 13 11 0.4 15 20U 20U 20U 20U
RC-13 RC-13 99.3 28 34 12 7.9 10 7.9 18
RC-13 RC-13 71.2 46.3 12.2 18.9 11.2 35 3.9 24 6.3 58 U
RC-13 RC-13 118 323 12.6 19.7 12.3 5 2.8 9.6 5.7 15.3 28U
RC-13 Y2-RC13-S 208 7.6 8.1 12.2 9.4 125 144 253 10.5 35.8 120U
RC-13 Y3-RC13-S 256 4.6 6.3 7.7 10.2 171 13.6 27.2 13.2 40.4 120J
RC-14 RC-14 167 13 31 11 11 20 14 34
RC-14 RC-14 135 316 11.9 241 124 6.4 8.4 43 12.7 69 U
RC-14 RC-14 203 18.1 9.8 19.5 15 9.6 7.8 12.8 74 20.2 40U
RC-14 Y2-RC14-S 219 315 7.5 124 9.9 8 7.7 15 8.2 232 110U
RC-14 Y3-RC14-S 209 13.6 7 11.2 135 16.4 149 15.7 7.8 235 721)
RC-14B RC-14B 117 255 13.2 21.8 133 4.6 33 114 6.8 18.2 86 U
RC-14B Y2-RC14B-S 194 345 8.7 14.8 8.9 41 4.4 16.1 8.6 247 94U
WC-13 WC-13 385 31 30 19 14 34 23 5.7 20U 20U 20U
WC-13 Y2-WC13-S 116 3.6 3.8 9 205 19.7 8.4 216 134 35 69 U 69 U 69 U 69 U 69 U 69 U 69 U 69 U 69 U
WC-13 WC-13-070516-G 33) 34
WC-14 WC-14 34.4 2.8 18 30 41 5.4 3.6 9 19U 19U 19U
WC-14 Y2-WC14-S 160 0.6 25 45 12.7 18 9.6 32.8 195 52.3 9% U 96 U 96 U 96 U 96 U 96 U 96 U 96 U 96 U
WC-14 WC-14-070516-G 32 21)
SC-01 SC-01 33 13 27 32 27 0.7 0.6 13 19U 19U 19U
SC-01 Y2-SCO01-S 36.6 56.2 10.6 10.6 119 7.3 1.8 0.7 1 1.7 20U 20U 20U 20U 20U 20U 20U 20U 20U
SC-02 SC-02 311 30 34 21 14 0.4 0.7 11 19U 19U 19U
SC-02 Y2-SC02-S 87.3 295 137 20.5 17 7.9 21 6.4 2.9 9.3 21U 21U 21U 21U 21U 21U 21U 21U 21U
SC-03 SC-03 36.3 18 37 24 15 43 2.4 6.7 20U 20U 20U
SC-03 Y2-SC03-S 169 45.9 4.9 8.5 8.6 6.5 43 139 7.3 21.2 88U 88U 88U 88U 88U 88U 88U 88U 88U
SC-04 SC-04 35.7 20 43 25 11 0.9 0.2 11 19U 19U 19U
SC-04 Y2-SC04-S 119 61.3 6 8.4 7.1 45 2.2 6.1 4.4 10.5 79U 79U 79U 79U 79U 79U 79U 401 79U
City Area Locations
S-15 Site 15(pre-City dredge)-CITY 79.6 QU
S-15 Site 15(post-City dredge)-UTL 363 1800
S-15 Site 15(pre-City dredge)-UTL 79.6 200U
S-15 Site 15(post-City dredge)-CITY 360 78 78 78 2400
S-15 S-15 (Utilities' core) 179 5.4 3.9 5 10.5 8.8 34.6 17.8 52.4 250
S-15 S-15 (City) 232B 404
S-15 S-15 200 2.9 3.9 9.3 10.8 9.1 6.3 39.7 18 57.7 380
S-15 S-15A
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Table F. Head of the Thea Foss Results 2004 - 2007

Very Coarse Medium Very Fine 1,3-Dichloro 1,4-Dichloro 1,2-Dichloro Benzyl 2-Methyl 4-Methyl Hexachloro
Location Sample ID Zn Gravel Sand Coarse Sand Sand Fine Sand Sand Percent Silt Percent Clay Percent Fines Phenol benzene benzene benzene  Dibenzofuran  Alcohol phenol phenol ethane
410 420 170 110 50 540 73 63 670
MG/KG Percent Percent Percent Percent Percent Percent Percent Percent Percent UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
S-15 Y2-S15-S 58.8 52.9 111 10.7 10.9 4.7 13 5.7 3.6 9.3 51U 51U 51U 51U 51U 51U 51U 51U 51U
S-15 S-15-070516-G 55 57 13 10.5 10.5 31 0.6 35 2 5.3 14 20U 20U 20U 20U 20U 20U 20U 20U
S-15 S-15-070516-G-D 52 53.6 115 10.8 12.7 4.5 0.9 38 24 6.1 18J 20U 20U 20U 20U 20U 20U 20U 20U
S-15A S-15
S-16 S-16 279 58.6 2.6 24 24 5.5 42.1 9.8 61.6 75
S-16 S-32 (Dup of S-16) 207 47.2 33 2.7 2.8 4.1 23.6 12.6 36.2 92
S-16 S-16
S-17 S-17 173 232 8.8 5.7 4.8 5.1 3238 14.9 47.7 91
S-17 S-17 (City) 64.3B 30.1J
S-17 S-17 134 7 2.7 5.4 14.7 18.8 8.6 29 13.7 42.7 86 U
S-17 Y2-S17-S 43.4 59.1 14.1 12.1 6.9 0.8 1.3 34 21 5.5 40U 40U 40U 40U 40U 40U 40U 40U 40U
S-17 S-17-070516-G 58 48.2 135 12.6 11.2 4.8 14 5.2 3.2 8.3 22 20U 20U 20U 20U 20U 20U 20U 20U
S-18 S-18 122 2 14 3.6 16.9 254 25 14.8 39.8 120U
S-18 S-18 (City) 54.6 B 11
S-19 S-19 220 524 7.1 7.1 3.2 6.6 40.4 8.9 59.5 95
S-19 S-19
S-19 Y2-S19-S 50 52.3 12 12.2 9.1 2.8 14 6.2 4.2 10.4 48U 48U 48U 48U 48U 48U 48U 48U 48U
S-19 S-19-070516-G 55 61.2 14.7 10.8 6.3 1.8 0.6 2.7 1.7 45 20U 20U 20U 20U 20U 20U 20U 20U 20U
S-20 S-20 111 37.8 34 5.8 14 45 13.1 7.6 20.7 50
S-20 S-20 (City) 83.9B 80.6
S-20 S-20
S-21 S-21 257 0.7 1 3.2 7.9 8.4 475 21.2 68.7 300
S-21 S-33 (Dup of S-21) 251 04 0.8 3 7.6 8 49.3 20.7 70 410
S-21 S-21 (City) 159 B 206
S-22 S-22 133 1.8 0.9 45 18.6 6.8 323 15.5 47.9 160 U
S-22 S-22 (City) 71.6B 76.9
S-23 S-23 145 1.6 15 6.2 26.3 4.6 253 13.4 38.7 140U
S-24 S-24 175 5.6 2.9 7 18.1 6.1 29.2 13.8 43 150 U
S-24 S-24 (City) 486 B 16.6J
S-24 S-24 105 4.4 45 7.8 254 26.3 6.5 16.5 8.6 25.1 42
S-24 Y2-S24-S 40.3 67.5 11.4 7.3 5.8 3 0.9 2.7 15 4.2 39U 39U 39U 39U 39U 39U 39U 39U 39U
S-24 S-24-070516-G 69 65.9 9.2 6.9 6.4 33 14 48 21 6.9 22 20U 20U 20U 20U 20U 20U 20U 20U
S-29 S-29 (City) 71.7B 93.8
S-29 S-29
S-30 S-30
CA-19B CA-19B-03
CA-19B CA-19B-06
CA-20 CA-20-01
CA-20 CA-20-04
CA-22 CA-22-02
CA-22 CA-22-05
Reference Locations
Cl-1 Y2-CI-01 0 0.2 0.5 5.8 22.8 22.8 39.3 8.5 47.8
Cl-2 Y2-Cl-02 0.1 0.2 15 12.7 372 21 223 5.2 275
Rinsate Blanks mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
FIELDQC Y2-RB-01 0.016 1U 1U 1U 1U 1U 5U 1U 1U 1U
FIELDQC Y2-RB-02 0.014 1U 1U 1U 1U 1U 5U 1U 1U 1U
FIELDQC Y2-RB-03 0.017 1U 1U 1U 1U 1U 5U 1U 1U 1U
FIELDQC Y3-RB-01 0.01U 1U
FIELDQC WC-05-RB 0.01U 1U 1U 1U 1U 1U 5U 1U 1U 1U
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Table F. Head of the Thea Foss Results 2004 - 2007

1,2,4- N-Nitroso
2,4-Dimethyl Trichloro  Hexachlorob diphenylamin Hexachlorobe Pentachlorop Acenaphthyle Acenaphthen Phenanthren 2-Methyl Benzo(a)anth

Location Sample ID phenol Benzoic Acid  benzene utadiene e nzene henol Naphthalene ne e Fluorene e Anthracene naphthalene LPAH Fluoranthene Pyrene racene Chrysene

29 650 51 11 28 22 360 2100 1300 500 540 1500 960 670 5200 2500 3300 1600 2800

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

RC/WC-01 RC-01 39U 39U 39U 39U 160 39U 39U 160 480 360 140 260
RC/WC-01 RC-01 120 57U 57U 57U 340 91 57U 550 680 560 250 380
RC/WC-01 RC-01 260 220U 220U 220U 1700 380 220U 2300 4300 4000 1200 2000
RC/WC-01 Y2-RCO01-S 160 U 160 U 160 U 100J 1600 230 160 U 19001 3900 2200 1100 1800
RC/WC-01 Y3-RCO01-S 110J 150 U 150 U 100J 1500 300 150 U 2000J 2800 2000 900 1600
RC/WC-01 WC-01 39U 39U 39U 39U 39U 85 39U 39U 85 250 140 75 130
RC/WC-01 WC-01 59U 59U 59U 59U 220 59U 59U 220 490 390 180 290
RC/WC-01 Y2-WCO01-S 190U 190U 190U 190U 190U 810 160J 190U 970J 2100 1400 670 1100
RC/WC-01 WC-01-070516-G 64 77U 77U 47] 680 120 77U 910J 1500 1100 540 750
WC-01B/R-01B  Y2-WCO01B-C3 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-02 RC-02 47 20U 22 20U 99 29 20U 200 230 160 70 100
RC/WC-02 RC-02 420 74 220 190 1300 490 150 2800 3900 3800 1300 2000
RC/WC-02 RC-2A (Dup of RC-2) 530 230U 250 230U 1600 570 230U 3000 4600 4600 1600 2300
RC/WC-02 Y2-RC02-S 190 160 U 140J 150J 1700 370 160 U 2600J 5300 3500 1600 2700
RC/WC-02 Y3-RC02-S 150J 170U 110J 160J 2500 430 170U 3400J 5000 4700 2000 3100
RC/WC-02 RC-02 140 120U 120U 120U 650 210 120U 1000 1500 1100 540 790
RC/WC-02 WC-02 39U 39U 39U 39U 39U 70 39U 39U 70 150 120 54 78
RC/WC-02 WC-02 (City) 52.7 18J 345 317 230J 92.9 223 480 820 441 183 265B
RC/WC-02 WC-02 140 29U 82 70 650 190 51 1200 1700 1600 540 780
RC/WC-02 Y2-WC02-S 120U 210 60J 130 110J 1400 360 120U 2300J 4200 3100 1200 2200
RC/WC-02 WC-02-070516-G 93J 160 U 94 120J 2100 320 160 U 2700J 4800 3300 1600 2200
RC/WC-03 RC-03 130 20U 67 41 240 73 35 590 500 360 150 220
RC/WC-03 RC-03 320 50 160 120 700 290 100 1700 2000 2000 650 920
RC/WC-03 Y2-RCO03-S 150 120U 120U 120U 820 210 120U 1200 2400 1700 790 1200
RC/WC-03 Y3-RCO03-S 100 76U 401 76U 570 120 39 830J 1400 1300 540 790
RC/WC-03 WC-03 40U 78 40U 41 40U 85 40U 40U 200 120 110 45 60
RC/WC-03 WC-03 (City) 65.4 20.91 334 28 152 62.5 19.9 380 356 393 121 170
RC/WC-03 Y2-WCO03-S 73U 99 73U 73U 73U 440 140 73U 680 1200 920 400 570
RC/WC-03 WC-03-070516-G 50J 69 U 69 U 69 U 340 76 69 U 4701 900 770 330 480
RC/WC-03 RC-03 120 99U 99U 99U 270 120 99U 510 590 520 230 300
RC/WC-04/R-02 RC-04 44 19U 24 19U 98 25 19U 190 180 150 56 82
RC/WC-04/R-02 RC-04 980 140 480 350 1600 860 320 4700 4500 4600 1600 2100
RC/WC-04/R-02  Y2-RCO04-S 320U 320U 1907 1907 1400 270 320U 2100 2900 2600 960 1500
RC/WC-04/R-02  Y3-RCO04-S 130 110U 61J 63J 930 190 110U 140017 2300 2000 840 1300
RC/WC-04/R-02 RC-04 220 120U 130 120U 600 240 120U 1200 1500 940 480 660
RC/WC-04/R-02 WC-04 20U 78 20U 51 26 120 40 21 340 160 120 54 72
RC/WC-04/R-02  WC-04-Duplicate 20U 92 20U 61 30 140 45 24 390 190 140 64 81
RC/WC-04/R-02  S-34 (Dup of WC-04) 170 98U 110 98U 440 190 98U 910 1100 730 360 490
RC/WC-04/R-02 WC-04 160 140U 140U 140U 400 170 140U 730 950 600 320 440
RC/WC-04/R-02 WC-04 170 36U 86 61 400 180 57 950 1200 1200 390 540
RC/WC-04/R-02  Y2-WCO04-S 100U 190 100U 120 120 840 220 100U 1500 2400 1900 780 1100
RC/WC-04/R-02  WC-04-070517-G 91 66 U 471 34) 440 99 34) 750 940 1000 420 600
RC/WC-04/R-02 WCBU-4A 19U 19U 19U 19U 19U 33 19U 19U 33 54 50 20 27
RC/WC-04/R-02 WCBU-4B 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
RC/WC-04/R-02 WCBU-4C 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
RC/WC-04/R-02  Y2-WC04-C3 20U 20U 20U 20U 20U 36 20U 20U 36 66 68 25 34
RC/WC-05 RC-05 34 20U 20U 20U 40 20U 20U 74 73 49 22 30
RC/WC-05 RC-05-Duplicate 36 20U 20U 20U 47 20U 20U 83 72 53 23 30
RC/WC-05 RC-05 1000 170 530 360 1700 1000 350 5100 4500 4900 1700 2000
RC/WC-05 Y2-RCO05-S 150 U 150 U 150 U 150 U 690 220 150 U 910 1700 1600 690 1100
RC/WC-05 Y3-RCO05-S 110J 150 U 150 U 150 U 680 140J 150 U 930J 1800 1500 640 960
RC/WC-05 WC-05 20U 25 20U 20U 20U 39 20U 20U 64 63 50 20U 24
RC/WC-05 WC-05 180 120U 140 120U 580 260 120U 1200 1100 890 420 550
RC/WC-05 WC-05 280 49 140 100 550 300 95 1500 1600 1700 550 690
RC/WC-05 Y2-WCO05-S 99U 200 99U 140 130 1500 310 99U 2300 2700 2400 760 1800
RC/WC-05 WC-05-070516-G 130 92U 81J 51J 740 180 557 12001 1900 1600 720 1000
RC/WC-05 RC-05 110 110U 110U 110U 320 150 110U 580 580 500 230 300
RC/WC-05 WCBU-5A 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
RC/WC-05 Y2-WC05-C3 20U 20U 20U 20U 20U 11J 20U 20U 11J 27 32 12) 15J
RC/WC-06 RC-06 54 39U 39U 39U 110 39U 39U 160 230 160 75 110
RC/WC-06 RC-06 650 100 260 200 1100 540 220 3100 3100 3300 1100 1400
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Table F. Head of the Thea Foss Results 2004 - 2007

1,2,4- N-Nitroso
2,4-Dimethyl Trichloro  Hexachlorob diphenylamin Hexachlorobe Pentachlorop Acenaphthyle Acenaphthen Phenanthren 2-Methyl Benzo(a)anth

Location Sample ID phenol Benzoic Acid  benzene utadiene e nzene henol Naphthalene ne e Fluorene e Anthracene naphthalene LPAH Fluoranthene Pyrene racene Chrysene

29 650 51 11 28 22 360 2100 1300 500 540 1500 960 670 5200 2500 3300 1600 2800

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

RC/WC-06 Y2-RCO06-S 87U 87U 87U 87U 610 130 87U 740 1400 1300 540 820
RC/WC-06 Y2-RC15-S 86 U 86 U 86 U 86 U 600 140 86 U 740 1300 1300 510 800
RC/WC-06 Y3-RCO06-S 160 120U 59 62J 910 180 60J 14001 2400 2100 860 1300
RC/WC-06 RC-06 430 130U 220 130 740 320 130U 1800 1200 930 500 630
RC/WC-06 WC-06 20U 20U 20U 20U 20U 33 20U 20U 33 78 67 24 38
RC/WC-06 Y2-WCO06-S 60 U 600 U 60 U 34U 60 U 34U 300U 62 60 U 60 U 60 U 290 85 60 U 440 760 580 270 390
RC/WC-06 WC-06-070517-G 841 85U 44 85U 520 110 85U 7607 1400 1200 470 720
RC/WC-06 WCBU-6A 20U 20U 20U 20U 20U 30 20U 20U 30 41 30 20U 20U
RC/WC-06 WCBU-6B 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-06 Y2-WCO06-C3 20U 200U 20U 1U 20U 1U 98U 20U 20U 20U 20U 20U 20U 20U 20U 21 23 20U 10J
RC/WC-07 RC-07 19U 19U 19U 19U 26 19U 19U 26 55 39 20 32
RC/WC-07 RC-07 490 72 220 160 880 400 160 2400 2400 2400 810 1000
RC/WC-07 Y2-RCO07-S 120J 120U 110J 100J 800 220 120U 140017 2200 1600 760 1200
RC/WC-07 Y3-RCO07-S 130 96 U 61J 52 690 150 521 110017 1600 1500 640 960
RC/WC-07 RC-07 860 180U 530 320 1800 760 280 4600 3100 2200 1300 1600
RC/WC-07 WC-07 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
RC/WC-07 WC-07 120 62U 78 62U 270 120 62U 590 490 380 200 280
RC/WC-07 WC-07 120 25U 46 29 180 87 36 500 700 660 200 250
RC/WC-07 WC-7 97.4 9.5] 344 26.7 125 51.9 30 370 272 264 113 140
RC/WC-07 Y2-WC07-S 83U 830U 83U 35U 83U 35U 410U 90 83U 54 83U 310 110 83U 560 J 880 700 320 450
RC/WC-07 WC-07-070516-G 120 84U 74 50J 700 170 471 120017 1800 1400 660 940
RC/WC-08/R-03  RC-08 19U 19U 19U 19U 28 19U 19U 28 50 37 20 28
RC/WC-08/R-03  RC-08 960 150 430 300 1600 890 310 4600 3800 4600 1600 1700
RC/WC-08/R-03  Y2-RC08-S 330 841 170 130 950 310 120 2100J 2400 2000 930 1300
RC/WC-08/R-03  Y3-RC08-S 200 120U 871 74 890 200 767 1500 1900 1900 800 1200
RC/WC-08/R-03  Y3-RC15-S 220 110U 100J 90J 1000 240 93J 17001 2400 2300 920 1400
RC/WC-08/R-03  RC-08 990 200 710 420 1800 1000 360 5500 3300 2800 1300 1500
RC/WC-08/R-03 WC-08 19U 19U 19U 19U 19U 19U 19U 19U 19U 26 19U 19U 19U
RC/WC-08/R-03 WC-8 171 36.2 64.1 43.9 226 165 51.9 760 570 645 217 208
RC/WC-08/R-03  Y2-WCO08-S 94U 940 U 94U 35U 94U 35U 470U 290 64 150 110 710 270 99 170017 1600 1700 700 890
RC/WC-08/R-03  WC-08-070516-G 160 31 94 57 530 160 60 110017 1100 1000 440 630
RC/WC-09 RC-09 56 38U 38U 38U 74 38U 38U 130 120 110 51 69
RC/WC-09 RC-09 1200 130 460 320 1600 940 380 5000 3900 4700 1700 1800
RC/WC-09 Y2-RC09-S 340 110U 180 110U 940 330 120 1900 2000 2100 950 1300
RC/WC-09 Y3-RC09-S 150 130U 130U 130U 860 190 130U 1200 2300 1900 800 1300
RC/WC-09 RC-09 580 140 380 240 1100 660 200 3300 2500 2000 950 1100
RC/WC-09 WC-09 20U 21 20U 20U 20U 36 20U 20U 57 67 53 22 30
RC/WC-09 WC-09 190 89U 140 89U 440 250 89U 1000 1000 690 360 420
RC/WC-09 WC-9 277 65.3 114 834 382 319 89.8 1300 717 1050 323 276
RC/WC-09 Y2-WC09-S 90U 900 U 90U 35U 90U 35 450 U 300 90U 170 120 700 280 100 1700 1200 1600 660 800
RC/WC-09 WC-09-070516-G 130 36 731J 471 450 150 45 930J 1100 950 380 560
RC/WC-10 RC-10 44 19U 22 19U 67 26 19U 160 91 74 36 44
RC/WC-10 RC-10 2000 310 1000 640 3000 1900 720 9600 5300 6500 2500 2600
RC/WC-10 Y2-RC10-S 26U 26U 26U 26U 65 143 26U 791 160 130 62 94
RC/WC-10 Y3-RC10-S 44 67U 67U 67U 310 60J 67U 4101 720 660 280 450
RC/WC-10 RC-10 1800 410 1600 870 3500 2200 690 11000 5500 4500 2400 2500
RC/WC-10 WC-10 20U 22 20U 20U 20U 46 20 20U 88 53 61 22 28
RC/WC-10 WC-10 270 67U 240 130 570 340 110 1700 960 740 400 460
RC/WC-10 WC-10 (City) 274 90U 201 115 507 268 125 1500 634 823 286 328
RC/WC-10 Y2-WC10-S 20U 200U 20U 35U 20U 35U 98U 13J 20U 78 120 680 80 20U 970J 580 300 120 160
RC/WC-10 WC-10-070516-G 20U 200U 20U 20U 20U 20U 99U 12 20U 20U 20U 94 18 20U 1207 210 180 82 130
RC/WC-10 WCBU-10A 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-10 WCBU-10A-Duplicate 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-10 WCBU-10B 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-10 Y2-WC10-C3 20U 200U 20U 1U 20U 1U 97U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC/WC-10 WCBU-10C 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
RC/WC-11/R-04 RC-11 110 39U 42 39U 130 56 39U 340 200 150 78 100
RC/WC-11/R-04  RC-11(pre-City dredge)-CITY 210 99U 99 99U 430 180 99U 920 680 1000 330 420
RC/WC-11/R-04  RC-11(pre-City dredge)-UTL 200U 200U 200U 200U 240 200U 240 520 360 200U 230
RC/WC-11/R-04  RC-11(post-City dredge)-CITY 85 3700 410 3100 2300 17000 4400 2200 31000 4400 19000 5800 6300
RC/WC-11/R-04  RC-11(post-City dredge)-UTL 4500 980 5500 3200 15000 5800 35000 12000 11000 5200 5300
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Table F. Head of the Thea Foss Results 2004 - 2007

1,2,4- N-Nitroso
2,4-Dimethyl Trichloro  Hexachlorob diphenylamin Hexachlorobe Pentachlorop Acenaphthyle Acenaphthen Phenanthren 2-Methyl Benzo(a)anth

Location Sample ID phenol Benzoic Acid  benzene utadiene e nzene henol Naphthalene ne e Fluorene e Anthracene naphthalene LPAH Fluoranthene Pyrene racene Chrysene

29 650 51 11 28 22 360 2100 1300 500 540 1500 960 670 5200 2500 3300 1600 2800

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

RC/WC-11/R-04 RC-11 1800 360 1400 800 2900 1900 700 9900 5400 6700 2400 2600
RC/WC-11/R-04  Y2-RC11-S 48U 48U 48U 48U 110 48U 48U 110 290 200 82 170
RC/WC-11/R-04  Y3-RC11-S 120 60 U 60 52 630 150 48] 1000 1500 1400 610 1000
RC/WC-11/R-04 WC-11 39U 41 39U 39U 39U 53 39U 39U 94 110 73 41 52
RC/WC-11/R-04  WC-11(pre-City dredge)-CITY 5.85 115 453 106 58.2 330 146 55.3 800 452 490 163 195
RC/WC-11/R-04  WC-11(post-City dredge)-CITY 78 2000 220 1500 970 6000 2200 570 13000 3800 9400 2100 2400
RC/WC-11/R-04  WC-11 (Utilities' core) 500 160 670 360 1500 880 200 4300 1900 2000 860 910
RC/WC-11/R-04  WC-11 (City) 303 125 205 141 435 259 118 1600 876 947 357 471
RC/WC-11/R-04 WC-11 689 400 608 710 2800 999 690 9200 5500 7500 2600 2800
RC/WC-11/R-04  Y2-WC11-S 44U 440 U 44U 34U 44U 34U 220U 44U 44U 44U 44U 91 44U 44U 91 240 180 71 140
RC/WC-11/R-04  Y2-WC15-S 44U 440 U 44U 34U 44U 34U 220U 44U 44U 44U 44U 89 44U 44U 89 240 180 74 140
RC/WC-11/R-04 WC-11-070516-G 20U 200U 20U 20U 20U 20U 99U 11J 20U 20U 20U 67 14 20U 921 170 160 70 110
RC/WC-12 RC-12 20U 20U 20U 20U 20U 20U 20U 20U 22 20U 20U 20U
RC/WC-12 RC-12 3000 510 2700 1400 6200 3600 1100 19000 8900 11000 3800 3500
RC/WC-12 Y2-RC12-S 39 12 30 24 230 61 20U 400 580 360 190 310
RC/WC-12 Y3-RC12-S 130 72U 76 48] 500 150 54 900J 1100 980 420 620
RC/WC-12 RC-12 760 250 U 1200 620 2600 1500 320 7000 3100 3100 1500 1600
RC/WC-12 WC-12 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
RC/WC-12 WC-12(pre-City dredge)-CITY 4.98 59.2 17.6 34.4 184 93.8 41.2 18.2 280 145 174 60 70
RC/WC-12 WC-12 380 130 630 340 1500 820 170 4000 1700 1700 830 880
RC/WC-12 WC-12 (City) 297 100 306 199 712 401 137 2200 709 945 324 355
RC/WC-12 WC-12 638 128 525 308 1460 765 244 4100 1730 2060 919 845
RC/WC-12 Y2-WC12-S 20U 200U 20U 34U 20U 34U 98U 12 20U 20U 20U 90 19J 20U 120J 230 160 75 120
RC/WC-12 WC-12-070517-G 20U 200U 20U 20U 20U 20U 99U 26 20U 30 16J 190 43 12 320 320 280 130 200
RC/WC-12 Y2-WC12-C3 20U 200U 20U 1U 20U 1U 99U 20U 20U 20U 20U 20U 20U 20U 20U 20U 15J 20U 20U
RC/WC-12 WCBU-12A 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
RC-13 RC-13 38U 38U 38U 38U 260 43 38U 300 870 510 240 410
RC-13 RC-13 58 U 58 U 58 U 58 U 200 58 U 58 U 200 440 340 160 250
RC-13 RC-13 73 28U 32 33 460 88 28U 690 1300 1200 380 590
RC-13 Y2-RC13-S 120U 120U 120U 120U 970 160 120U 1100 2600 1600 820 1300
RC-13 Y3-RC13-S 130 120U 130 180 2800 460 641 3700 6200 5300 2400 3500
RC-14 RC-14 77U 77U 77U 77U 570 88 77U 660 1600 890 460 760
RC-14 RC-14 69 U 69 U 69 U 69 U 260 69 U 69 U 260 580 430 200 300
RC-14 RC-14 70 40U 48 48 710 120 40U 1000 2100 1900 580 880
RC-14 Y2-RC14-S 110U 110U 110U 110U 710 120 110U 830 1800 1100 590 920
RC-14 Y3-RC14-S 74 120U 86J 110J 1600 270 120U 2100J 3400 2600 1200 1800
RC-14B RC-14B 86 U 86 U 86 U 86 U 380 86 U 86 U 380 1100 1000 320 520
RC-14B Y2-RC14B-S 94U 94U 94U 94U 620 110 94U 730 1800 1100 530 920
WC-13 WC-13 20U 20U 20U 20U 20U 21 20U 20U 21 53 37 20U 27
WC-13 Y2-WC13-S 69 U 690 U 69 U 35U 69 U 35U 350U 210 69 U 150 110 590 210 69 U 1300 960 1200 510 630
WC-13 WC-13-070516-G 220 69J 140 82 710 250 881J 15001 1400 1400 590 960
WC-14 WC-14 19U 19U 19U 19U 19U 20 19U 19U 20 38 28 19U 19U
WC-14 Y2-WC14-S 96 U 960 U 96 U 36U 96 U 36U 480 U 240 96 U 130 98 680 260 96 U 1400 1600 1700 690 880
WC-14 WC-14-070516-G 110 301J 63J 521 400 120 44 820J 980 910 380 520
SC-01 SC-01 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
SC-01 Y2-SCO01-S 20U 200U 20U 1U 20U 1U 98U 20U 20U 20U 20U 30 20U 20U 30 63 59 26 38
SC-02 SC-02 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
SC-02 Y2-SC02-S 21U 480 21U 1U 21U 1U 73] 201J 21U 173 22 250 77 21U 390J 580 270 150 260
SC-03 SC-03 20U 20U 20U 20U 20U 20U 20U 20U 20U 43 30 20U 23
SC-03 Y2-SC03-S 88U 880 U 88U 35U 88U 35U 440 U 88U 88U 88U 88U 700 150 88U 850 1800 1100 570 940
SC-04 SC-04 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
SC-04 Y2-SC04-S 79U 790 U 79U 35U 79U 35U 400 U 65J 79U 53J 79U 380 100 79U 600J 750 610 290 450
City Area Locations
S-15 Site 15(pre-City dredge)-CITY 950 99U 700 460 560 230 99 5400 710 960 380 440
S-15 Site 15(post-City dredge)-UTL 11000 2000 14000 8000 35000 14000 84000 24000 22000 10000 10000
S-15 Site 15(pre-City dredge)-UTL 780 210 780 460 580 360 5600 3200 690 400 480
S-15 Site 15(post-City dredge)-CITY 78 8200 820 7700 9300 48000 9200 4400 62000 26000 45000 7500 8100
S-15 S-15 (Utilities' core) 890 320 2300 1300 5800 2300 410 13000 3700 4800 1900 2100
S-15 S-15 (City) 2010 1390 3690 2410 8980 4260 1040 24000 7390 10200 3200 3350
S-15 S-15 3000 560 4200 1700 7300 4100 1300 22000 10000 13000 4600 4700
S-15 S-15A 1020 363 1200 649 2510 1450 470 7700 2750 3400 1510 1480
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Table F. Head of the Thea Foss Results 2004 - 2007

1,2,4- N-Nitroso
2,4-Dimethyl Trichloro  Hexachlorob diphenylamin Hexachlorobe Pentachlorop Acenaphthyle Acenaphthen Phenanthren 2-Methyl Benzo(a)anth

Location Sample ID phenol Benzoic Acid  benzene utadiene e nzene henol Naphthalene ne e Fluorene e Anthracene naphthalene LPAH Fluoranthene Pyrene racene Chrysene

29 650 51 11 28 22 360 2100 1300 500 540 1500 960 670 5200 2500 3300 1600 2800

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

S-15 Y2-S15-S 51U 510 U 51U 35U 51U 35U 260 U 51U 51U 51U 51U 120 51U 51U 120 230 250 98J (JIS) 160J (JIS)
S-15 S-15-070516-G 20U 200U 20U 20U 20U 20U 98U 15J 20U 20U 20U 87 20 20U 120J 200 160 73 120
S-15 S-15-070516-G-D 20U 200U 20U 20U 20U 20U 98U 13J 20U 20U 20U 91 201J 20U 120J 230 180 81 140
S-15A S-15 1340 444 1430 773 2990 1770 599 9300 3230 4140 1810 1810
S-16 S-16 550 330 560 700 2800 800 500 8900 4600 4500 930 990
S-16 S-32 (Dup of S-16) 680 170 770 400 1700 1100 280 5100 2700 2600 1300 1400
S-16 S-16 236 86.2 164 101 518 298 97.6 1500 744 939 410 413
S-17 S-17 850 190 650 370 1500 1100 310 5000 2900 2600 1400 1500
S-17 S-17 (City) 270 83 178 130 376 194 89.1 1300 790 988 269 293
S-17 S-17 590 86 U 240 140 870 510 190 2500 2100 2700 900 980
S-17 Y2-S17-S 40U 400 U 40U 34U 40U 34U 200U 40U 40U 40U 40U 71 40U 40U 71 170 150 59 100
S-17 S-17-070516-G 20U 200U 20U 20U 20U 20U 100U 22 20U 11J 20U 100 26 20U 160J 220 210 95 150
S-18 S-18 300 120U 240 150 760 440 120U 1900 1800 1400 680 820
S-18 S-18 (City) 122 34.8) 62.1 52.6 202J 123 453 640 659 323 176 199
S-19 S-19 660 340 760 980 3900 2400 640 4900 5800 5700 2600 2600
S-19 S-19 405 112 296 162 812 474 141 2400 1030 1280 553 553
S-19 Y2-S19-S 48U 480 U 48U 35U 48U 35U 240U 54 48U 48U 48U 160 59 48U 270 350 290 140 200
S-19 S-19-070516-G 20U 200U 20U 20U 20U 20U 100U 19J 20U 15J 12 82 23 20U 150J 130 150 64 88
S-20 S-20 420 110 320 210 940 600 160 2800 1700 1600 800 870
S-20 S-20 (City) 521 235 572 344 1380 620 286 4000 1530 2070 687 730
S-20 S-20 306 132 297 159 903 490 120 2400 1330 1500 665 702
S-21 S-21 1400 530 3100 1600 6700 3400 740 17000 5900 5400 2800 3100
S-21 S-33 (Dup of S-21) 1900 660 4000 2100 8600 4300 900 22000 8000 7200 3700 3900
S-21 S-21 (City) 1070 816 1840 1330 4400 1960 719 12000 3530 4760 1760 1860
S-22 S-22 1000 280 1200 620 2400 1600 410 7500 3800 3200 1700 1800
S-22 S-22 (City) 610 150 469 362 1190 717 243 3700 1390 1760 762 872
S-23 S-23 500 190 650 350 1600 940 220 4500 2400 2100 1100 1300
S-24 S-24 2600 170 1000 420 1600 860 730 7400 2400 1900 1100 1200
S-24 S-24 (City) 199 48.2 127 82.5 326 181 72.2 1000 522 645 212 314
S-24 S-24 390 72 190 130 680 390 140 2000 1400 1600 600 730
S-24 Y2-S24-S 39U 390U 39U 34U 39U 34U 200U 39U 39U 39U 39U 100 24) 39U 120J 230 200 80 120
S-24 S-24-070516-G 20U 200U 20U 20U 20U 20U 100U 22 20U 11J 11J 150 30 20U 2201 350 300 140 210
S-29 S-29 (City) 844 182 515J 384 1260 757 328 4300 1620 20700 908 1070
S-29 S-29 324 100 237 131 662 359 120 1900 931 1070 460 484
S-30 S-30 157 37.9 63.9 48.6 233 167 47.1 750 490 565 289 216
CA-19B CA-19B-03 365 97.7 406 207 934 540 132 2700 900 1090 449 434
CA-19B CA-19B-06 486 180 759 436 1760 912 227 4800 1550 1850 838 809
CA-20 CA-20-01 78.9 212 58.8 32 130 733 2211 420 190 212 108 117
CA-20 CA-20-04 87.4 1591 56.9 38.6 146 70.5 23.7 440 191 198 89 93.6
CA-22 CA-22-02 2560 469 2960 1680 6720 2560 839 18000 4090 5680 2290 2170
CA-22 CA-22-05 99.9 255 77.9 385 174 107 35.9 560 257 255 125 127
Reference Locations
Cl-1 Y2-CI-01
Cl-2 Y2-Cl-02
Rinsate Blanks ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
FIELDQC Y2-RB-01 1U 10U 1U 0.05U 1U 0.05U 5U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
FIELDQC Y2-RB-02 1U 10U 1U 0.05U 1U 0.05U 5U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
FIELDQC Y2-RB-03 1U 10U 1U 0.05U 1U 0.05U 5U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
FIELDQC Y3-RB-01 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
FIELDQC WC-05-RB 1U 10U 1U 1U 1U 1U 5U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
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Table F. Head of the Thea Foss Results 2004 - 2007

bis(2-
Benzo(b)fluor Benzo(k)fluor Benzo(b+k)fl Benzo(a)pyre Indeno(1,2,3- Dibenz(a,h)a Benzo(g,h,i)p Dimethylphth Diethylphthal Di-n-Butyl Butylbenzylp Ethylhexyl) Di-n-Octyl
Location Sample ID anthene anthene uoranthenes ne cd)pyrene nthracene erylene HPAH alate ate phthalate hthalate phthalate phthalate 4,4'-DDD 4,4'-DDE 4,4'-DDT  Aroclor 1016 Aroclor 1221
3600 1600 690 230 720 17000 160 200 1400 900 1300 6200 16 9 34
UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
RC/WC-01 RC-01 320 220 540 170 90 39U 87 2700 39U 39U 48 91 1300 45 0.44 0.38U 23U 38U 76U
RC/WC-01 RC-01 280 280 560 320 230 57U 180 3200 57U 57U 57U 120 1300 B 57U 2U 2U 2U 20U 20U
RC/WC-01 RC-01 2400 2000 4400 1600 540 220U 530 19000 220U 220U 410 520 8200 330 44 94U 15J 20U 20U
RC/WC-01 Y2-RCO01-S 1600 1700 3300 1400 410 160 U 480 15000 8300 9.9U 9.9U
RC/WC-01 Y3-RCO01-S 1500 1500 3000 960 380 93] 410 12000J 14000 9.9U 9.9U
RC/WC-01 WC-01 120 85 210 79 53 39U 50 1200 39U 39U 39U 39U 550 41 0.39U 0.39U 0.39U 39U 78U
RC/WC-01 WC-01 220 220 440 240 160 59U 130 2300 59U 59U 59U 70 810B 59U 2U 2U 2U 20U 20U
RC/WC-01 Y2-WCO01-S 1200 660 1900 690 260 190U 330 8400 190U 190U 160J 1807 4300 420 77U 77U 77U 9.9U 9.9U
RC/WC-01 WC-01-070516-G 710 850 1600 580 220 53J 210 6500 77U 77U 77U 180 2300 721
WC-01B/R-01B  Y2-WCO01B-C3 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20 20U 2U 2U 2U 9.7U 9.7U
RC/WC-02 RC-02 100 79 180 64 27 20U 24 1000 20U 20U 20U 29 470 120 0.68 0.39U 13U 39U 78U
RC/WC-02 RC-02 1700 1700 3400 1600 600 190 600 17000 67U 67U 320 540 7300 230 9.1U 45] 118U 20U 20U
RC/WC-02 RC-2A (Dup of RC-2) 2300 1900 4200 1900 660 230U 640 21000 230U 230U 470 580 13000 320 10J 15U 271 59U 59U
RC/WC-02 Y2-RC02-S 2700 2300 5000 2100 620 100J 790 22000J 8700 9.8U 9.8U
RC/WC-02 Y3-RC02-S 3300 3600 6900 2300 870 390 900 26000 9500 9.8U 9.8U
RC/WC-02 RC-02 670 670 1300 680 340 120U 280 6600 120U 120U 120U 270 2700 B 120U 24 19U 37U 19U 19U
RC/WC-02 WC-02 74 62 140 50 39U 39U 39U 720 39U 39U 39U 39U 330 39U 0.64 0.39U 11U 39U 78U
RC/WC-02 WC-02 (City) 340 194 106 39.3 130 2500 3.7 6.7J 58.51 4 3710 54 5.5 3471 12.5 53U 53U
RC/WC-02 WC-02 710 710 1400 670 250 89 240 7300 29U 29U 130 200 2700 70 511 2U 5U 20U 20U
RC/WC-02 Y2-WC02-S 2200 1800 4000 1600 480 81J 620 17000 J 120U 120U 170J (JB) 380 7700 190 77U 77U 12U 9.8U 9.8U
RC/WC-02 WC-02-070516-G 2900 2000 4900 1700 600 230 570 20000 160 U 160 U 160 U 350 4900 260
RC/WC-03 RC-03 190 210 400 140 56 20U 53 2300 20U 20U 19J 62 1100 58 0.78 11U 14U 39U 79U
RC/WC-03 RC-03 830 830 1700 810 240 83 240 8600 44U 44U 150 240 3200 130 7.31 84U 18U 20U 20U
RC/WC-03 Y2-RCO03-S 1100 1000 2100 970 410 120U 520 10000 5100 9.8U 9.8U
RC/WC-03 Y3-RCO03-S 920 960 1900 620 260 61J 270 7100J 2600 9.7U 9.7U
RC/WC-03 WC-03 58 42 100 40U 40U 40U 40U 540 40U 40U 40U 40U 240 40U 0.68 04U 11U 4U 79U
RC/WC-03 WC-03 (City) 240 125 89.4 34.9 92.9 1600 45U) 8.2UJ 35.7B 49U 275B 42U 3.741] 3.721 12.2 56U 56U
RC/WC-03 Y2-WCO03-S 530 480 1000 480 250 73U 320 5200 73U 73U 200J (JB) 130 2300 100 77U 77U 77U 10U ou
RC/WC-03 WC-03-070516-G 540 600 1100 410 160 39J 150 4400 69 U 69 U 50J 94 1800 67J
RC/WC-03 RC-03 250 250 500 260 120 99U 99U 2500 99U 99U 99U 99U 940 B 99U 2U 2U 2U 20U 20U
RC/WC-04/R-02 RC-04 76 74 150 56 23 19U 21 870 19U 19U 19U 27 360 19U 0.75 0.39U 13U 39U 77U
RC/WC-04/R-02 RC-04 1900 1900 3800 1900 550 200 580 20000 72U 72U 250 520 6700 250 5.8 81U 11 20U 20U
RC/WC-04/R-02  Y2-RCO04-S 1600 920 2500 1100 670 320U 910 13000 5900 10U 10U
RC/WC-04/R-02  Y3-RCO04-S 1300 1500 2800 1000 410 821 420 11000J 5100 9.9U 9.9U
RC/WC-04/R-02 RC-04 600 600 1200 610 260 120U 220 5900 120U 120U 120U 180 1800 B 120U 141 2U 2U 20U 20U
RC/WC-04/R-02 WC-04 54 66 120 47 20U 20U 20U 690 20U 20U 20U 20U 260 20U 0.77 0.39U 0.93U 39U 78U
RC/WC-04/R-02  WC-04-Duplicate 70 66 140 55 20U 20U 20U 800 20U 20U 20U 20U 290 25 0.89 04U 11U 4U 8y
RC/WC-04/R-02  S-34 (Dup of WC-04) 450 450 900 440 200 98U 160 4400 98U 98U 98U 140 1300 B 98U 151 2U 2U 20U 20U
RC/WC-04/R-02 WC-04 400 400 800 400 170 140U 140 3800 140U 140U 140U 140U 1000 B 140U 21 2U 20 20U 20U
RC/WC-04/R-02 WC-04 580 510 1100 490 150 50 140 5300 36U 36U 92 160 1700 70 57U 2U 117 20U 20U
RC/WC-04/R-02  Y2-WCO04-S 1400 640 2000 860 300 63J 350 9800J 100U 100 U 290 200 4600 180 77U 77U 77U 9.8U 9.8U
RC/WC-04/R-02  WC-04-070517-G 730 690 1400 510 190 401 200 53001 66 U 66 U 66 U 200 2300 53J
RC/WC-04/R-02 WCBU-4A 22 19 41 20 19U 19U 19U 190 19U 19U 19U 23 73 19U 0.38U 0.38U 0.38U 38U 76U
RC/WC-04/R-02 WCBU-4B 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 0.39U 0.39U 0.39U 39U 78U
RC/WC-04/R-02 WCBU-4C 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 0.39U 0.39U 0.39U 39U 78U
RC/WC-04/R-02  Y2-WC04-C3 38 19 57J 26 16J 20U 22 310J 20U 20U 147 20U 120 20U 2U 2U 2U 9.8U 9.8U
RC/WC-05 RC-05 23 19 42 20 20U 20U 20U 260 20U 20U 20U 20U 110 20U 0.66 0.39U 0.39U 39U 78U
RC/WC-05 RC-05-Duplicate 20 18 38 20J 20U 20U 20U 240 20U 20U 20U 20U 100 20U 0.39U 0.39U 0.39U 39U 79U
RC/WC-05 RC-05 1800 1800 3600 1900 490 180 510 20000 75U 75U 220 480 5600 240 12 ou 19 20U 20U
RC/WC-05 Y2-RCO05-S 820 1100 1900 840 240 150 U 280 8400 5400 9.8U 9.8U
RC/WC-05 Y3-RCO05-S 1100 870 2000 740 400 83J 390 8500 4000 9.7U 9.7U
RC/WC-05 WC-05 21 20 41 20U 20U 20U 20U 220 20U 20U 20U 20U 76 20U 0.39U 0.39U 05U 39U 78U
RC/WC-05 WC-05 350 350 700 490 340 120U 290 4800 120U 120U 120U 230 1300 B 120U 24 2U 2U 20U 20U
RC/WC-05 WC-05 640 640 1300 650 180 56 170 6900 41U 41U 92 170 2200 92 6.7U 8.8U 12 20U 20U
RC/WC-05 Y2-WCO05-S 1200 760 2000 810 230 99U 280 11000 99U 99U 240 (JB) 160 J (JIS) 3600 150 J (JIS) 7U 7U 7U 9.8U 9.8U
RC/WC-05 WC-05-070516-G 1200 1100 2300 850 530 1107 600 9600J 92U 92U 66 J 210 4000 130
RC/WC-05 RC-05 200 200 400 280 190 110U 150 2600 110U 110U 110U 120 940 B 110U 2U 2U 2U 20U 20U
RC/WC-05 WCBU-5A 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 46 19U 039U 039U 0.39U 39U 78U
RC/WC-05 Y2-WC05-C3 197 20U 197 113 20U 20U 107 13017 20U 20U 113 20U 63 20U 2U 2U 2U 9.6 U 9.6 U
RC/WC-06 RC-06 91 69 160 68 44 39U 43 1100 39U 39U 39U 38J 500 38J 0.65 0.39U 17U 39U 79U
RC/WC-06 RC-06 1300 1300 2600 1300 340 120 350 14000 67U 67U 210 350 4400 150 8] 73U 123 20U 20U
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Table F. Head of the Thea Foss Results 2004 - 2007

bis(2-
Benzo(b)fluor Benzo(k)fluor Benzo(b+k)fl Benzo(a)pyre Indeno(1,2,3- Dibenz(a,h)a Benzo(g,h,i)p Dimethylphth Diethylphthal Di-n-Butyl Butylbenzylp Ethylhexyl)  Di-n-Octyl
Location Sample ID anthene anthene uoranthenes ne cd)pyrene nthracene erylene HPAH alate ate phthalate hthalate phthalate phthalate 4,4'-DDD 4,4'-DDE 4,4'-DDT  Aroclor 1016 Aroclor 1221
3600 1600 690 230 720 17000 160 200 1400 900 1300 6200 16 9 34

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
RC/WC-06 Y2-RCO06-S 750 780 1500 660 220 87U 280 6800 3900 9.8U 9.8U
RC/WC-06 Y2-RC15-S 900 590 1500 640 210 86 U 240 6500 3800 9.9U 9.9U
RC/WC-06 Y3-RCO06-S 1400 1700 3100 990 440 841 460 12000 5600 9.8U 9.8U
RC/WC-06 RC-06 510 510 1000 610 260 130U 220 5400 130U 130U 130U 190 1700 B 130U 2.9 19U 19U 19U 19U
RC/WC-06 WC-06 28 32 60 27 18 20U 18 350 20U 20U 20U 20U 160 20U 04U 04U 0.55U 4U 8u
RC/WC-06 Y2-WCO06-S 400 280 680 310 150 60 U 200 3300 60 U 60 U 210J (JB) 110 1600 60 U 77U 77U 77U 9.8U 9.8U
RC/WC-06 WC-06-070517-G 920 800 1700 590 210 85U 220 6500 85U 85U 85U 160 2800 93
RC/WC-06 WCBU-6A 20U 20U 20U 20U 20U 20U 20U 71 20U 20U 20U 20U 92 20U 04U 04U 04U 4U 8u
RC/WC-06 WCBU-6B 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 63 20U 04U 04U 04U 4U 8u
RC/WC-06 Y2-WCO06-C3 20U 20U 20U 20U 20U 20U 20U 54 20U 20U 10J 20U 29 20U 2U 2U 2U 9.7U 9.7U
RC/WC-07 RC-07 25 27 52 20 19U 19U 19U 270 19U 19U 19U 19U 180 19 0.38U 0.38U 0.38U 38U 76U
RC/WC-07 RC-07 840 810 1700 880 290 88J 300 9800 42U 42U 200 270 4400 120 4.81J 58U 74U 19U 19U
RC/WC-07 Y2-RCO07-S 890 890 1800 780 450 120U 610 9400 5400 9.9U 9.9U
RC/WC-07 Y3-RCO07-S 980 990 2000 770 380 7713 400 83001 3700 9.9U 9.9U
RC/WC-07 RC-07 1300 1300 2600 1600 650 180U 550 14000 180U 180U 180U 420 4500 B 180U 3 2U 2U 20U 20U
RC/WC-07 WC-07 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 0.39U 0.39U 0.39U 39U 78U
RC/WC-07 WC-07 200 200 400 240 120 62U 99 2200 62U 62U 62U 100 3800 B 62U 171 19U 19U 19U 19U
RC/WC-07 WC-07 220 280 500 210 52 25U 51 2600 25U 25U 62 150 730 30 2U 2U 5U 20U 20U
RC/WC-07 WC-7 250 139 90.7 19.2) 97.2 1400 557 0.56J 1.871J 65U 6.5U
RC/WC-07 Y2-WC07-S 500 320 820 370 110 83U 130 3800 83U 83U 45] 120 1800 53J 77U 77U 77U 9.8U 9.8U
RC/WC-07 WC-07-070516-G 1000 1200 2100 760 460 90J 490 87001 84U 84U 7210 240 3600 130
RC/WC-08/R-03  RC-08 20 19 39 19 19U 19U 19U 210 19U 19U 19U 19U 110 19U 0.39U 0.39U 0.39U 39U 77U
RC/WC-08/R-03  RC-08 1700 1000 2700 1700 530 170 510 17000 120U 120U 160 370 3500 130 113 9uU 14U 20U 20U
RC/WC-08/R-03  Y2-RC08-S 1600 1000 2600 1100 330 130 410 11000 5400 9.8U 9.8U
RC/WC-08/R-03  Y3-RC08-S 1400 1100 2500 1000 600 270 650 11000 4300 9.9U 9.9U
RC/WC-08/R-03  Y3-RC15-S 1700 1400 3100 1100 420 93J 440 12000 J 5100 9.8U 9.8U
RC/WC-08/R-03  RC-08 1300 1300 2600 1500 600 150 U 500 14000 150 U 150 U 150 U 400 3100 B 150 U 35 2U 2U 19U 19U
RC/WC-08/R-03 WC-08 19U 19U 19U 19U 19U 19U 19U 26 19U 19U 19U 19U 49 19U 0.38U 0.38U 0.38U 38U 76U
RC/WC-08/R-03 WC-8 300 237 115 34.1 129 2500 220 5.68 4.28 394U 394U
RC/WC-08/R-03  Y2-WCO08-S 1000 790 1800 850 230 94U 280 8000 94U 94U 94U 170 3400 130 7U 7U 7U 9.8U 9.8U
RC/WC-08/R-03  WC-08-070516-G 770 790 1600 600 260 86 280 6000 27U 27U 41 150 2000 54)
RC/WC-09 RC-09 44 47 91 45 38U 38U 38U 580 38U 38U 38U 38U 230 38U 0.88 0.38U 17U 38U 76U
RC/WC-09 RC-09 2600 2600 5200 1800 600 190 600 20000 350 120U 180 360 3500 170 143 11U 18U 20U 20U
RC/WC-09 Y2-RC09-S 1600 940 2500 1200 270 110U 320 11000 4700 9.8U 9.8U
RC/WC-09 Y3-RC09-S 1200 1600 2800 950 410 100J 410 11000J 6200 9.8U 9.8U
RC/WC-09 RC-09 980 980 2000 1100 480 120U 390 10000 120U 120U 120U 290 2600 B 120U 3.9 19U 19U 19U 19U
RC/WC-09 WC-09 34 20U 34 21 20U 20U 20U 260 20U 20U 20U 20U 120 20U 039U 0.39U 039U 39U 79U
RC/WC-09 WC-09 380 380 760 410 180 89U 140 4000 89U 89U 89U 130 900 B 89U 2U 2U 2U 20U 20U
RC/WC-09 WC-9 520 386 198 51.8J 206 3700 289 1121 173 379U 379U
RC/WC-09 Y2-WC09-S 840 760 1600 800 200 90U 250 7100 90U 90U 340 (JB) 210J (JIS) 4700 120 (JIS) 7U 7U 7U 9.7U 9.7U
RC/WC-09 WC-09-070516-G 550 800 1400 500 230 48 240 5300 16J 26U 78 120 2200 74
RC/WC-10 RC-10 28 29 57 33 19U 19U 19U 390 19U 19U 19U 19U 80 19U 0.55 0.39U 0.39U 39U 78U
RC/WC-10 RC-10 2300 1800 4100 2800 670 240 620 25000 150 U 150 U 250 390 3600 150 U 173 12U 20U 20U 20U
RC/WC-10 Y2-RC10-S 97 56 150 59 45 26U 61 760 420 9.9U 9.9U
RC/WC-10 Y3-RC10-S 550 460 1000 340 160 35) 170 3800J 1600 9.8U 9.8U
RC/WC-10 RC-10 2000 2000 4000 2700 930 220 660 23000 180U 180U 470B 360 2800 B 180U 7 2U 2U 20U 20U
RC/WC-10 WC-10 20U 20U 20U 22 20U 20U 20U 190 20U 20U 20U 20U 63 20U 04U 04U 04U 4U 79U
RC/WC-10 WC-10 350 350 700 450 150 67U 120 4000 67U 67U 67U 67U 620 B 67U 131 2U 2U 20U 20U
RC/WC-10 WC-10 (City) 440U 312 144 86.7 168 2800 255U 47U 50.5UJ 279U 464 24U 1.98J 1.66J 5.91 37U 37U
RC/WC-10 Y2-WC10-S 110 130 240 88 29 20U 36 1600 20U 20U 18 26 460 30 77U 77U 77U 9.9U 9.9U
RC/WC-10 WC-10-070516-G 100 160 260 98 72 24 80 1100 20U 20U 20U 24 410 12 2U 2U 2U 9.9U 9.9U
RC/WC-10 WCBU-10A 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 69 20U 0.39U 0.39U 0.39U 39U 78U
RC/WC-10 WCBU-10A-Duplicate 20U 20U 20U 20U 20U 20U 20U 20U 20U 21 20U 20U 75 20U 0.39U 0.39U 0.39U 39U 78U
RC/WC-10 WCBU-10B 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 04U 04U 04U 4U 79U
RC/WC-10 Y2-WC10-C3 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 38 20U 2U 2U 2U 9.8U 9.8U
RC/WC-10 WCBU-10C 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 37 19U 0.39U 0.39U 0.39U 39U 77U
RC/WC-11/R-04 RC-11 74 66 140 73 39U 39U 39U 880 39U 39U 39U 39U 280 39U 1.7 16U 24U 39U 79U
RC/WC-11/R-04  RC-11(pre-City dredge)-CITY 700 350 220 99U 280 4000 19 99U 99U 220 1600 140 24U 24U 3.6 13U 13U
RC/WC-11/R-04  RC-11(pre-City dredge)-UTL 200U 200U 200U 220 200U 200U 200U 1300 200U 200U 200U 200U 940 200U 32U 32U 32U 32U 32U
RC/WC-11/R-04  RC-11(post-City dredge)-CITY 8100 5500 2500 950 2900 55000 79U 79U 190 1200 12000 1800 20.9 11.3 18.6 19U 19U
RC/WC-11/R-04  RC-11(post-City dredge)-UTL 3600 3600 7200 5100 1800 550 1500 50000 470U 470U 470U 820 6400 470U 29 10U 21U 33U 33U
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Table F. Head of the Thea Foss Results 2004 - 2007

bis(2-
Benzo(b)fluor Benzo(k)fluor Benzo(b+k)fl Benzo(a)pyre Indeno(1,2,3- Dibenz(a,h)a Benzo(g,h,i)p Dimethylphth Diethylphthal Di-n-Butyl Butylbenzylp Ethylhexyl)  Di-n-Octyl
Location Sample ID anthene anthene uoranthenes ne cd)pyrene nthracene erylene HPAH alate ate phthalate hthalate phthalate phthalate 4,4'-DDD 4,4'-DDE 4,4'-DDT  Aroclor 1016 Aroclor 1221
3600 1600 690 230 720 17000 160 200 1400 900 1300 6200 16 9 34

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
RC/WC-11/R-04 RC-11 1900 1900 3800 2600 700 240 650 25000 37U 37U 110 480 3500 99 273 18U 33U 20U 20U
RC/WC-11/R-04  Y2-RC11-S 140 120 260 99 49 48U 61 1200 1100 9.8U 9.8U
RC/WC-11/R-04  Y3-RC11-S 1300 980 2300 750 350 79 380 8300 6100 9.9U 9.9U
RC/WC-11/R-04 WC-11 39U 44 44 41 39U 39U 39U 410 39U 39U 39U 39U 220 39U 0.54 0.38U 0.96 U 38U 76U
RC/WC-11/R-04  WC-11(pre-City dredge)-CITY 280 170 115 54.6 130 2000 135U 249U 125U 148U 447B 12.7U 0.859 0.286 U 0.336 U 418U 418U
RC/WC-11/R-04  WC-11(post-City dredge)-CITY 3900 2600 1300 340 1500 27000 78U 78U 120 940 4300 1500 147 8.4 13.8 17U 17U
RC/WC-11/R-04  WC-11 (Utilities' core) 720 720 1400 990 390 90 290 8900 26U 26U 27 210 1500 26U 6.5 19U 19U 19U 19U
RC/WC-11/R-04  WC-11 (City) 520 379 179 69 211 4000 32U 59.1UJ 56.3UJ 186 J 675 88.61 133 11 16 49U 49U
RC/WC-11/R-04 WC-11 2000 2000 4000 2800 760 79.8 803 27000 38U 38U 160 520 3500 80 19J 19.3 23U 20U 20U
RC/WC-11/R-04  Y2-WC11-S 120 120 240 86 421 44U 48 1000 44U 44U 44U 51 960 84 77U 77U 77U 9.7U 9.7U
RC/WC-11/R-04  Y2-WC15-S 160 86 250 90 41 44U 51 110017 44U 44U 63J (IB) 41 990 86 77U 77U 77U U ou
RC/WC-11/R-04 WC-11-070516-G 78 150 230 82 54 12 64 950 20U 20U 20U 29 640 30 19U 19U 19U 9.7U 9.7U
RC/WC-12 RC-12 20U 20U 20U 20U 20U 20U 20U 22 20U 20U 20U 20U 60 20U 0.39U 0.39U 0.39U 39U 79U
RC/WC-12 RC-12 2400 3500 5900 4200 1000 360 990 40000 49U 49U 180 500 3800 63 213 14U 21) 20U 20U
RC/WC-12 Y2-RC12-S 300 230 530 210 82 141 100 2400J 1300 9.8U 9.8U
RC/WC-12 Y3-RC12-S 820 560 1400 510 190 481 190 5400 2200 9.8U 9.8U
RC/WC-12 RC-12 1200 830 2000 1600 890 250 U 750 15000 250 U 250 U 250 U 300 1800 B 250 U 15 19U 13U 19U 19U
RC/WC-12 WC-12 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 0.38U 0.38U 0.38U 38U 77U
RC/WC-12 WC-12(pre-City dredge)-CITY 110 59.6 415 24.2 48.6 730 115U 212U 18.3 126 U 171B 108U 0.237U 0.232U 0.273U 341U 341U
RC/WC-12 WC-12 490 490 980 880 590 110 460 8100 100 U 100U 100U 180 880 B 100 U 5.7 2U 2U 20U 20U
RC/WC-12 WC-12 (City) 430 316 146 73.6 179 3500 150 U 150 UJ 150 B 299 U 309 299 U 2.86 6.1 8.1 44U 44U
RC/WC-12 WC-12 1100 1000 405 56.9 520 8600 823 3.2 8.5 11U 11U
RC/WC-12 Y2-WC12-S 120 88 210 84 45 20U 60 980 20U 20U 23 28 590 32 77U 77U 77U 9.7U 9.7U
RC/WC-12 WC-12-070517-G 170 230 400 160 88 18 90 170017 20U 20U 13J 33 640 21 2U 2U 2U 9.9U 9.9U
RC/WC-12 Y2-WC12-C3 20U 20U 20U 20U 20U 20U 20U 157 20U 20U 20U 20U 200 20U 2U 2U 2U 9.7U 9.7U
RC/WC-12 WCBU-12A 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 49 20U 04U 04U 04U 4U 79U
RC-13 RC-13 500 330 830 260 120 38U 110 4200 38U 38U 57 130 1400 98 11 34U 37U 39U 78U
RC-13 RC-13 210 210 420 210 120 58 U 97 2000 58 U 58 U 58 U 85 830B 58 U 2U 2U 2U 20U 20U
RC-13 RC-13 800 570 1400 510 180 60 170 5800 28U 28U 120 170 2100 81 2U 2U 12U 20U 20U
RC-13 Y2-RC13-S 1700 820 2500 960 280 120U 340 10000 3700 9.9U 9.9U
RC-13 Y3-RC13-S 3400 4400 7800 2700 1200 240 1100 30000 7300 9.8U 9.8U
RC-14 RC-14 740 640 1400 480 210 77U 200 7400 77U 77U 77U 180 3000 150 1.7 31U 49U 39U 77U
RC-14 RC-14 250 250 500 240 130 69 U 100 2500 69 U 69 U 69 U 85 790 B 69 U 19U 19U 3.2 19U 19U
RC-14 RC-14 930 930 1900 760 260 86 260 8700 40U 40U 320 190 3600 93 5.2 72U 113 20U 20U
RC-14 Y2-RC14-S 860 820 1700 650 210 110U 260 7200 3600 9.9U 9.9U
RC-14 Y3-RC14-S 2000 2100 4100 1400 560 130 540 16000 4200 1ou ou
RC-14B RC-14B 580 550 1100 430 150 86 U 140 4800 86 U 86 U 100 140 1900 86 U 2U 2U 5U 20U 20U
RC-14B Y2-RC14B-S 1100 620 1700 680 210 94U 250 7200 3800 9.8U 9.8U
WC-13 WC-13 20U 21 21 20U 20U 20U 20U 160 20U 20U 20U 20U 100 20U 039U 039U 039U 39U 78U
WC-13 Y2-WC13-S 570 670 1200 610 140 69 U 180 5500 69 U 69 U 160 J (JB) 140 (JIS) 2000 87J(JIS) 7U 7U 7U 9.7U 9.7U
WC-13 WC-13-070516-G 1000 1100 2100 840 320 69J 340 8000 34U 34U 42 150 2700 74)
WC-14 WC-14 19U 19U 19U 19U 19U 19U 19U 66 19U 19U 32 19U 76 19U 0.39U 0.39U 0.39U 39U 77U
WC-14 Y2-WC14-S 1300 560 1900 790 200 96 U 240 8000 96 U 96 U 150J (JB) 180J (JIS) 3700 170J (JIS) 77U 77U 77U 9.8U 9.8U
WC-14 WC-14-070516-G 670 720 1400 490 220 45 230 5200 32U 32U 271 120 2100 61
SC-01 SC-01 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 26 19U 0.39U 0.39U 0.39U 39U 77U
SC-01 Y2-SCO01-S 31 31 62 28 24 20U 24 320 20U 20U 20U 20U 85 20U 2U 2U 2U 9.7U 9.7U
SC-02 SC-02 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 35 19U 31 19U 04U 04U 04U 4U 79U
SC-02 Y2-SC02-S 200J 200J 400 180J 130J 36J 120J 2100J 21U 21U 38 62 1000 57 2U 2U 2U 9.9U 9.9U
SC-03 SC-03 25 22 22 20U 20U 20U 20U 170 20U 20U 24 20U 91 20U 04U 04U 04U 4U 8u
SC-03 Y2-SC03-S 900 700 1600 670 260 88U 340 7300 88U 88U 110 190 3400 140 77U 77U 77U 9.9U 9.9U
SC-04 SC-04 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U 94 19U 0.38U 0.38U 0.38U 38U 77U
SC-04 Y2-SC04-S 490 250 740 340 170 79U 220 3600 79U 79U 50J 130 1500 62J 77U 77U 77U 9.8U 9.8U
City Area Locations
S-15 Site 15(pre-City dredge)-CITY 750 450 740 99U 890 4300 24 99U 99U 450 3100 99U 6.9 34U 34 19U 19U
S-15 Site 15(post-City dredge)-UTL 6200 6200 12000 9900 3100 1100 2600 95000 510 U 510 U 510 U 630 5100 510 U 64 16U 16U 33U 33U
S-15 Site 15(pre-City dredge)-UTL 420 360 780 460 560 200U 470 3800 200U 200U 200U 480 980 200U 9 32U 32U 32U 32U
S-15 Site 15(post-City dredge)-CITY 19000 7800 5500 2000 6400 81000 78U 78U 250 940 4500 1600 53.9 13.8 47 20U 20U
S-15 S-15 (Utilities' core) 1200 1200 2400 2100 860 310 620 19000 48U 48U 48U 120 1100 48U 28 10U 23U 19U 19U
S-15 S-15 (City) 3900 3600 1330 651 1450 35000 436U 80.3UJ 193 UJ 476U 1250 409U 35.3 233 30.2 6.2U 6.2U
S-15 S-15 2900 2900 5800 4700 1500 510 1500 46000 140U 140U 210 260 3000 140U 223 9.8U 343 20U 20U
S-15 S-15A 2200 1670 828 188 832 15000 775 5.9 18 95U 95U
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Table F. Head of the Thea Foss Results 2004 - 2007

bis(2-
Benzo(b)fluor Benzo(k)fluor Benzo(b+k)fl Benzo(a)pyre Indeno(1,2,3- Dibenz(a,h)a Benzo(g,h,i)p Dimethylphth Diethylphthal Di-n-Butyl Butylbenzylp Ethylhexyl) Di-n-Octyl
Location Sample ID anthene anthene uoranthenes ne cd)pyrene nthracene erylene HPAH alate ate phthalate hthalate phthalate phthalate 4,4'-DDD 4,4'-DDE 4,4'-DDT  Aroclor 1016 Aroclor 1221
3600 1600 690 230 720 17000 160 200 1400 900 1300 6200 16 9 34

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
S-15 Y2-S15-S 200 110 310 120 51U 51U 51U 12001 51U 51U 65J (IB) 51U 930 76 (JIS) 77U 77U 77U 9.6 U 9.6 U
S-15 S-15-070516-G 120 130 250 94 55 14 57 1000 20U 20U 20U 25 500 24 19U 19U 19U 9.7U 9.7U
S-15 S-15-070516-G-D 180 110 290 100 56 13J 59 110017 20U 20U 20U 26 590 28 19U 19U 19U 9.8U 9.8U
S-15A S-15 2700 2100 1060 234 1050 18000 937 7.9 174 133U 133U
S-16 S-16 800 800 3600 2500 850 60 680 9300 60 U 60 U 47U 460 3600 60 U 6.2 56U 2U 20U 20U
S-16 S-32 (Dup of S-16) 1000 1000 2000 1400 520 140 420 12000 44U 44U 64 240 2400 44U 3 2U 2U 20U 20U
S-16 S-16 650 451 264 56 255 4200 629 2,671 1.67J 75U 75U
S-17 S-17 1400 1200 2600 1600 560 200 480 14000 47U 47U 84 320 2900 47U 48 19U 19U 19U 19U
S-17 S-17 (City) 510 333 170 93.2 175 3600 254U 46.8UJ 62.8UJ 277U 698 J 124 25 227U 6.42 38U 38U
S-17 S-17 760 750 1500 960 380 120 400 10000 86 U 86 U 98 190 2000 86 U 45] 43U 5U 20U 20U
S-17 Y2-S17-S 120 74 190 76 301J 40U 381J 820J 40U 40U 40U 281 570 45 77U 77U 77U 9.9U 15U
S-17 S-17-070516-G 130 190 320 120 59 16J 60 130017 20U 20U 20U 32 620 26 2U 2U 2U U ou
S-18 S-18 740 740 1500 800 340 120U 270 7600 120U 120U 120U 270 2000 B 120U 2.9 2U 2U 20U 20U
S-18 S-18 (City) 260 170 78 27.7 88.1 2000 29U 54U] 43.3B 924 313B 28U 2.55 1.42 8.63 42U 42U
S-19 S-19 860 860 4000 2800 450 260 790 26000 70U 70U 72 410 3200 70U 7.9 34U 2U 20U 20U
S-19 S-19 890 639 346 70.8 329 5700 601 154 12.3 116 U 116 U
S-19 Y2-S19-S 240 140 380 170 48U 48U 53 1600 48U 48U 62 J (IB) 48U 880 66 77U 77U 77U 9.8U 9.8U
S-19 S-19-070516-G 120 72 190 81 39 20U 38 780 20U 20U 20 18 300 12 19U 19U 19U 9.8U 9.8U
S-20 S-20 730 730 1500 950 340 94 270 8100 31U 31U 55 460 1500 31U 1.7 2U 2U 20U 20U
S-20 S-20 (City) 960 741 348 171 347 7600 305U 56.2 UJ 84 UJ 274) 674 286U 4.43 2.87UJ 10.7 44U 44U
S-20 S-20 1200 777 440 924 423 7100 965 11 124 79U 79U
S-21 S-21 1700 1700 3400 3100 1100 320 820 26000 230U 230U 230U 280 2000 B 230U 26 88U 26U 20U 20U
S-21 S-33 (Dup of S-21) 2400 2400 4800 4000 1300 390 960 34000 230U 230U 230U 340 2600 B 230U 5.2 2U 2U 20U 20U
S-21 S-21 (City) 2200 1740 770 277 875 18000 394U 72.6 UJ 36.6 UJ 43U 652 1871 17.5 13.6 18.5 58U 58U
S-22 S-22 1300 1300 2600 1800 660 160 490 16000 160 U 160 U 160 U 320 2200 B 160 U 35 2U 2U 20U 20U
S-22 S-22 (City) 1000 763 385 114 421 7500 285U 525U 1213 220J 1310 63J 5.18 244 7.75 386U 386U
S-23 S-23 740 740 1500 1300 600 190 460 11000 140U 140U 140U 190 1500 B 140U 4.6 2U 2U 20U 20U
S-24 S-24 830 830 1700 1200 520 150 U 390 10000 150 U 150 U 150 U 260 2000 B 150 U 6.5 19U 19U 19U 19U
S-24 S-24 (City) 340 231 129 73.1 128 2600 246U 453 UJ 229U 269U 558 231U 1.84) 0.963J 5.66 36U 36U
S-24 S-24 640 640 1300 690 160 58 160 6700 28U 28U 110 200 2000 43 6.6J 55U 8.9 20U 20U
S-24 Y2-S24-S 150 98 250 96 39J 39U 45 110017 39U 39U 39U 26J 550 34) 7U 7U 7U 9.9U 9.9U
S-24 S-24-070516-G 210 250 460 160 72 183 73 1800J 20U 20U 143 54 790 29 19U 19U 19U 9.8U 9.8U
S-29 S-29 (City) 1300 931 448 100 516 8900 285U 51.9 UJ 13017 307 1940 95.6J 4.94 2,071 7.67 386U 3.86U
S-29 S-29 760 531 295 62.4 290 4900 687 74 9.8 76U 76U
S-30 S-30 260 189 114 20.3 131 2300 224 0.571J 1.82J 335U 335U
CA-19B CA-19B-03 660 505 238 49.3 229 4600 209 6.7 9.9 53U 53U
CA-19B CA-19B-06 1200 956 452 102 426 8200 363 5.6 18.1 7U 7U
CA-20 CA-20-01 190 135 85.9 16.1J 745 1100 1691 0.215U 0.753 33U 33U
CA-20 CA-20-04 150 98.9 65.9 11.4) 55.2 960 159 0.713 1.15) 33U 33U
CA-22 CA-22-02 3200 2590 1210 267 1150 23000 580 2.271) 14.4 86U 8.6U
CA-22 CA-22-05 210 134 86.1 15.7J 76.7 1300 206J 1.45) 1.25) 43U 43U
Reference Locations
Cl-1 Y2-CI-01
Cl-2 Y2-Cl-02
Rinsate Blanks ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
FIELDQC Y2-RB-01 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 01U 01U 01U 1U 1U
FIELDQC Y2-RB-02 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 01U 01U 01U 1U 1U
FIELDQC Y2-RB-03 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 01U 01U 01U 1U 1U
FIELDQC Y3-RB-01 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
FIELDQC WC-05-RB 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 01U 01U 01U 1U 1U
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Table F. Head of the Thea Foss Results 2004 - 2007

Location Sample ID Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Total PCBs
300
UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
RC/WC-01 RC-01 38U 38U 38U 5.7 38U 5.7
RC/WC-01 RC-01 20U 20U 20U 20U 39U 39U
RC/WC-01 RC-01 20U 20U 36J 921 72 200J
RC/WC-01 Y2-RCO01-S 20U 9.9U 20U 40 55J(JC) 95]
RC/WC-01 Y3-RCO01-S 9.9U 9.9U 30U 100 72 170
RC/WC-01 WC-01 39U 39U 39U 39U 39U 78U
RC/WC-01 WC-01 20U 20U 20U 20U 20U 20U
RC/WC-01 Y2-WCO01-S 15U 9.9U 9.9U 28 443 (JC) 721
RC/WC-01 WC-01-070516-G
WC-01B/R-01B  Y2-WCO01B-C3 9.7U 9.7U 9.7U 9.7U 9.7U 9.7U
RC/WC-02 RC-02 39U 39U 39U 6.3 39U 6.3
RC/WC-02 RC-02 20U 20U 50J 130J 120 300J
RC/WC-02 RC-2A (Dup of RC-2) 59U 59U 61 180J 110 3500
RC/WC-02 Y2-RC02-S 9.8U 9.8U 23 7 69 170
RC/WC-02 Y3-RC02-S 9.8U 9.8U 39Y (V) 78 55 130
RC/WC-02 RC-02 19U 19U 19U 30 23 53
RC/WC-02 WC-02 39U 39U 39U 39U 39U 78U
RC/WC-02 WC-02 (City) 53U 53U 53U 345 31.9 66
RC/WC-02 WC-02 20U 20U 25] 57 43 130J
RC/WC-02 Y2-WC02-S 9.8U 9.8U 27 69 64 160
RC/WC-02 WC-02-070516-G
RC/WC-03 RC-03 39U 39U 39U 7.2 39U 7.2
RC/WC-03 RC-03 20U 20U 34) 71 73] 180J
RC/WC-03 Y2-RCO03-S 9.8U 9.8U 32J(P) 58 44 130J
RC/WC-03 Y3-RCO03-S 9.7U 9.7U 15Y (U) 26 (JC) 38 64 (JC)
RC/WC-03 WC-03 4U 4U 4U 5.7 4U 5.7
RC/WC-03 WC-03 (City) 56U 56U 56U 30.3 255 56 J
RC/WC-03 Y2-WCO03-S 10U 10U 24 47 36 110
RC/WC-03 WC-03-070516-G
RC/WC-03 RC-03 20U 20U 20U 20U 20U 20U
RC/WC-04/R-02 RC-04 39U 39U 39U 5.7 39U 5.7
RC/WC-04/R-02 RC-04 20U 20U 37 71 64 1703
RC/WC-04/R-02  Y2-RCO04-S 10U 10U 20 46 42 110
RC/WC-04/R-02  Y3-RCO04-S 9.9U 9.9U 25Y (V) 67 73 140
RC/WC-04/R-02 RC-04 20U 20U 20U 221 20U 22
RC/WC-04/R-02 WC-04 39U 39U 39U 5.4 39U 5.4
RC/WC-04/R-02  WC-04-Duplicate 4U 4U 4U 5.6 4U 5.6
RC/WC-04/R-02  S-34 (Dup of WC-04) 20U 20U 20U 21 20U 21
RC/WC-04/R-02 WC-04 20U 20U 20U 221 20U 22
RC/WC-04/R-02 WC-04 20U 20U 21 39 29 89J
RC/WC-04/R-02  Y2-WCO04-S 9.8U 9.8U 17 36 33 86
RC/WC-04/R-02  WC-04-070517-G
RC/WC-04/R-02 WCBU-4A 38U 38U 38U 38U 38U 76U
RC/WC-04/R-02 WCBU-4B 39U 39U 39U 39U 39U 78U
RC/WC-04/R-02 WCBU-4C 39U 39U 39U 39U 39U 78U
RC/WC-04/R-02  Y2-WC04-C3 9.8U 9.8U 9.8U 9.8U 9.8U 9.8U
RC/WC-05 RC-05 39U 39U 39U 43 39U 43
RC/WC-05 RC-05-Duplicate 39U 39U 39U 39U 39U 79U
RC/WC-05 RC-05 20U 20U 53J 120J 100J 270
RC/WC-05 Y2-RCO05-S 9.8U 9.8U 29J(JP) 60 53 140J
RC/WC-05 Y3-RCO05-S 9.7U 9.7U 29U 61 82 140
RC/WC-05 WC-05 39U 39U 39U 39U 39U 78U
RC/WC-05 WC-05 20U 20U 20U 24 20U 24
RC/WC-05 WC-05 20U 20U 20U 47] 37 841
RC/WC-05 Y2-WCO05-S 9.8U 9.8U 31J(P) 56 48 140J
RC/WC-05 WC-05-070516-G
RC/WC-05 RC-05 20U 20U 20U 20U 20U 20U
RC/WC-05 WCBU-5A 39U 39U 39U 39U 39U 78U
RC/WC-05 Y2-WC05-C3 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
RC/WC-06 RC-06 39U 39U 39U 9.2 39U 9.2
RC/WC-06 RC-06 20U 20U 401 921 60 190J
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Table F. Head of the Thea Foss Results 2004 - 2007

Location Sample ID Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Total PCBs
300
UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
RC/WC-06 Y2-RCO06-S 9.8U 9.8U 26J (JP) 49 38 110J
RC/WC-06 Y2-RC15-S 9.9U 9.9U 26J (JP) 42 37 110J
RC/WC-06 Y3-RCO06-S 9.8U 9.8U 29U 54 72 130
RC/WC-06 RC-06 19U 19U 19U 34 24 58
RC/WC-06 WC-06 4U 4U 4U 4U 4U 8u
RC/WC-06 Y2-WCO06-S 9.8U 9.8U 9.8U 25 19 44
RC/WC-06 WC-06-070517-G
RC/WC-06 WCBU-6A 4U 4U 4U 4U 4U 8u
RC/WC-06 WCBU-6B 4U 4U 4U 4U 4U 8u
RC/WC-06 Y2-WCO06-C3 9.7U 9.7U 9.7U 9.7U 9.7U 9.7U
RC/WC-07 RC-07 38U 38U 38U 38U 38U 76U
RC/WC-07 RC-07 19U 19U 25 46 49 120J
RC/WC-07 Y2-RCO07-S 20U 9.9U 20U 43 543 (C) 971
RC/WC-07 Y3-RCO07-S 9.9U 9.9U 25Y (V) 52 53 110
RC/WC-07 RC-07 20U 20U 20U 31 23 54
RC/WC-07 WC-07 39U 39U 39U 39U 39U 78U
RC/WC-07 WC-07 19U 19U 19U 21 19U 21
RC/WC-07 WC-07 20U 20U 20U 20U 20U 20U
RC/WC-07 WC-7 65U 65U 65U 26.2 28.9 55
RC/WC-07 Y2-WC07-S 20U 9.8U 20U 38 50J (JC) 881J
RC/WC-07 WC-07-070516-G
RC/WC-08/R-03  RC-08 39U 39U 39U 39U 39U 77U
RC/WC-08/R-03  RC-08 20U 20U 45 7517 68 190J
RC/WC-08/R-03  Y2-RC08-S 9.8U 9.8U 22 50 40 110
RC/WC-08/R-03  Y3-RC08-S 9.9U 9.9U 35Y (V) 56 80 140
RC/WC-08/R-03  Y3-RC15-S 9.8U 9.8U 19 (JC) 49 66 130 (JC)
RC/WC-08/R-03  RC-08 19U 19U 25 32 21 78
RC/WC-08/R-03 WC-08 38U 38U 38U 38U 38U 76U
RC/WC-08/R-03 WC-8 394U 394U 394U 216U 67.41 67J
RC/WC-08/R-03  Y2-WCO08-S 9.8U 9.8U 18 47 46 110
RC/WC-08/R-03  WC-08-070516-G
RC/WC-09 RC-09 38U 38U 38U 6.5 38U 6.5
RC/WC-09 RC-09 20U 20U 46 90J 83 220
RC/WC-09 Y2-RC09-S 9.8U 9.8U 46 J (JP) 94 86 230J
RC/WC-09 Y3-RC09-S 9.8U 9.8U 29Y (V) 60 62 120
RC/WC-09 RC-09 19U 19U 25 42 27 94
RC/WC-09 WC-09 39U 39U 39U 39U 39U 79U
RC/WC-09 WC-09 20U 20U 18 28 18 64
RC/WC-09 WC-9 379U 379U 379U 208U 107J 110
RC/WC-09 Y2-WC09-S 9.7U 9.7U 32J(P) 56 48 1407
RC/WC-09 WC-09-070516-G
RC/WC-10 RC-10 39U 39U 39U 39U 39U 78U
RC/WC-10 RC-10 20U 20U 52 1107 110 270)
RC/WC-10 Y2-RC10-S 9.9U 9.9U 9.9U 117 173 281
RC/WC-10 Y3-RC10-S 9.8U 9.8U 9.8U 20 (JC) 20 40 (JC)
RC/WC-10 RC-10 20U 20U 38 52 33 120
RC/WC-10 WC-10 4U 4U 4U 4U 4U 79U
RC/WC-10 WC-10 20U 20U 20U 19 20U 19
RC/WC-10 WC-10 (City) 37U 37U 37U 36.6 36.1 73
RC/WC-10 Y2-WC10-S 9.9U 9.9U 9.9U 81 10J 18
RC/WC-10 WC-10-070516-G 9.9U 9.9U 9.9U 9.9U 9.9U 9.9U
RC/WC-10 WCBU-10A 39U 39U 39U 39U 39U 78U
RC/WC-10 WCBU-10A-Duplicate 39U 39U 39U 39U 39U 78U
RC/WC-10 WCBU-10B 4U 4U 4U 4U 4U 79U
RC/WC-10 Y2-WC10-C3 9.8U 9.8U 9.8U 9.8U 9.8U 9.8U
RC/WC-10 WCBU-10C 39U 39U 39U 39U 39U 77U
RC/WC-11/R-04 RC-11 39U 39U 39U 11 39U 11
RC/WC-11/R-04  RC-11(pre-City dredge)-CITY 13U 13U 13U 27 35 62
RC/WC-11/R-04  RC-11(pre-City dredge)-UTL 32U 32U 32U 32U 32U 32U
RC/WC-11/R-04  RC-11(post-City dredge)-CITY 19U 19U 19U 162 139 300
RC/WC-11/R-04  RC-11(post-City dredge)-UTL 33U 33U 66 130 84 280
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Table F. Head of the Thea Foss Results 2004 - 2007

Location Sample ID Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Total PCBs
300
UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
RC/WC-11/R-04 RC-11 20U 20U 81J 150J 150 380J
RC/WC-11/R-04  Y2-RC11-S 9.8U 9.8U 9.8U 9.8U 9.8U 9.8U
RC/WC-11/R-04  Y3-RC11-S 9.9U 9.9U 25Y (V) 57 65 120
RC/WC-11/R-04 WC-11 38U 38U 38U 38U 38U 76U
RC/WC-11/R-04  WC-11(pre-City dredge)-CITY 418U 418U 418U 54.1 395 94
RC/WC-11/R-04  WC-11(post-City dredge)-CITY 17U 17U 17U 103 86 190
RC/WC-11/R-04  WC-11 (Utilities' core) 19U 19U 23 48 28 99
RC/WC-11/R-04  WC-11 (City) 49U 49U 49U 111 96 210
RC/WC-11/R-04 WC-11 20U 20U 61J 312 96 620
RC/WC-11/R-04  Y2-WC11-S 9.7U 9.7U 9.7U 9.7U 9.7U 9.7U
RC/WC-11/R-04  Y2-WC15-S 10U 10U 10U 10U 10U 10U
RC/WC-11/R-04 WC-11-070516-G 9.7U 9.7U 9.7U 9.7U 9.7U 9.7U
RC/WC-12 RC-12 39U 39U 39U 39U 39U 79U
RC/WC-12 RC-12 20U 20U 65J 110J 100 280J
RC/WC-12 Y2-RC12-S 9.8U 9.8U 9.8U 16J 27J(C) 43]
RC/WC-12 Y3-RC12-S 9.8U 9.8U 24Y (V) 32 40 72
RC/WC-12 RC-12 19U 19U 64 89 59 210
RC/WC-12 WC-12 38U 38U 38U 38U 38U 77U
RC/WC-12 WC-12(pre-City dredge)-CITY 341U 341U 341U 13.7 14.7 28
RC/WC-12 WC-12 20U 20U 24 41 27 92
RC/WC-12 WC-12 (City) 44U 44U 44U 817 75.5 160
RC/WC-12 WC-12 11U 11U 11U 144 163 310
RC/WC-12 Y2-WC12-S 9.7U 9.7U 9.7U 51 71 12
RC/WC-12 WC-12-070517-G 9.9U 9.9U 9.9U 9.9U 9.9U 9.9U
RC/WC-12 Y2-WC12-C3 9.7U 9.7U 9.7U 9.7U 9.7U 9.7U
RC/WC-12 WCBU-12A 4U 4U 4U 4U 4U 79U
RC-13 RC-13 39U 39U 39U 13U 39U 78U
RC-13 RC-13 20U 20U 20U 20U 20U 20U
RC-13 RC-13 20U 20U 20U 421 38 80J
RC-13 Y2-RC13-S 20U 9.9U 20U 40 58J (JC) 981J
RC-13 Y3-RC13-S 9.8U 9.8U 30Y (V) 82 110 190
RC-14 RC-14 39U 39U 39U 14U 39U 77U
RC-14 RC-14 19U 19U 19U 19U 19U 19U
RC-14 RC-14 20U 20U 20U 57J 53J 110
RC-14 Y2-RC14-S 15U 9.9U 15U 24 38J(C) 62J
RC-14 Y3-RC14-S 10U ouU 20Y (V) 60 62 120
RC-14B RC-14B 20U 20U 20U 20U 19 19
RC-14B Y2-RC14B-S 15U 9.8U 15U 28 53J(C) 81J
WC-13 WC-13 39U 39U 39U 39U 39U 78U
WC-13 Y2-WC13-S 9.7U 9.7U 26 54 51 130
WC-13 WC-13-070516-G
WC-14 WC-14 39U 39U 39U 39U 39U 77U
WC-14 Y2-WC14-S 9.8U 9.8U 38J(JP) 77 72 1907
WC-14 WC-14-070516-G
SC-01 SC-01 39U 39U 39U 39U 39U 77U
SC-01 Y2-SCO01-S 9.7U 9.7U 9.7U 9.7U 9.7U 9.7U
SC-02 SC-02 4U 4U 4U 4U 4U 79U
SC-02 Y2-SC02-S 9.9U 9.9U 9.9U 28 32J(C) 60J
SC-03 SC-03 4U 4U 4U 4U 4U 8u
SC-03 Y2-SC03-S 20U 9.9U 20U 36 35J(C) 71
SC-04 SC-04 38U 38U 38U 38U 38U 77U
SC-04 Y2-SC04-S 20U 9.8U 20U 44 31J(C) 751
City Area Locations
S-15 Site 15(pre-City dredge)-CITY 19U 19U 19U 48 46 94
S-15 Site 15(post-City dredge)-UTL 33U 33U 130 230 180 540
S-15 Site 15(pre-City dredge)-UTL 32U 32U 32U 72 47 35
S-15 Site 15(post-City dredge)-CITY 20U 20U 20U 287 243 530
S-15 S-15 (Utilities' core) 19U 19U 62 120 93 280
S-15 S-15 (City) 6.2U 6.2U 6.2U 165 170 340
S-15 S-15 20U 20U 98 180J 180 460 J
S-15 S-15A 95U 95U 95U 295 243 540
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Table F. Head of the Thea Foss Results 2004 - 2007

Location Sample ID Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Total PCBs
300
UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
S-15 Y2-S15-S 9.6 U 9.6 U 9.6 U 12 11 23
S-15 S-15-070516-G 9.7U 9.7U 9.7U 9.7U 9.7U 9.7U
S-15 S-15-070516-G-D 9.8U 9.8U 9.8U 9.8U 9.8U 9.8U
S-15A S-15 133U 133U 133U 300 284 580
S-16 S-16 20U 20U 43 50 79 220
S-16 S-32 (Dup of S-16) 20U 20U 20U 31 20U 31
S-16 S-16 75U 75U 75U 104 99.7 200
S-17 S-17 19U 19U 201J 42 26 88
S-17 S-17 (City) 38U 38U 38U 414 34.7 76
S-17 S-17 20U 20U 20U 30J 29 59
S-17 Y2-S17-S 9.9U 9.9U 9.9U 9.9U 9.9U 15U
S-17 S-17-070516-G 10U 10U 10U 10U 10U 10U
S-18 S-18 20U 20U 221 35 23] 80
S-18 S-18 (City) 42U 42U 42U 38.1 318 70
S-19 S-19 20U 20U 30 61 44 140
S-19 S-19 116U 116U 116U 219 178 400
S-19 Y2-S19-S 9.8U 9.8U 9.8U 11 12 23]
S-19 S-19-070516-G 9.8U 9.8U 9.8U 9.8U 9.8U 9.8U
S-20 S-20 20U 20U 20U 18 20U 18
S-20 S-20 (City) 44U 44U 44U 61.9 59.9 120
S-20 S-20 79U 79U 79U 96.2 85.7 180
S-21 S-21 20U 20U 90 160 120 370
S-21 S-33 (Dup of S-21) 20U 20U 25 35 221 82
S-21 S-21 (City) 58U 58U 58U 145 145 290
S-22 S-22 20U 20U 23 32 19J 74
S-22 S-22 (City) 386U 386U 386U 60.3 475 110
S-23 S-23 20U 20U 30 40 26 96
S-24 S-24 19U 19U 36 56 37 130
S-24 S-24 (City) 36U 36U 36U 274 29 56
S-24 S-24 20U 20U 24 52 56 130J
S-24 Y2-S24-S 9.9U 9.9U 9.9U 9.9U 9.9U 9.9U
S-24 S-24-070516-G 9.8U 9.8U 9.8U 9.8U 18 18
S-29 S-29 (City) 386U 386U 386U 66 49.7 120
S-29 S-29 76U 76U 76U 140 129 270
S-30 S-30 335U 335U 335U 18.4U 33137 33)
CA-19B CA-19B-03 53U 53U 53U 118 113 230
CA-19B CA-19B-06 77U 77U 77U 210 216 430
CA-20 CA-20-01 33U 33U 33U 111 9.4 21
CA-20 CA-20-04 33U 33U 33U 213 19 40
CA-22 CA-22-02 86U 86U 86U 240 239 480
CA-22 CA-22-05 43U 43U 43U 24.1 25.6 50
Reference Locations
Cl-1 Y2-CI-01
Cl-2 Y2-Cl-02
Rinsate Blanks ug/L ug/L ug/L ug/L ug/L ug/L
FIELDQC Y2-RB-01 1U 1U 1U 1U 1U 1U
FIELDQC Y2-RB-02 1U 1U 1U 1U 1U 1U
FIELDQC Y2-RB-03 1U 1U 1U 1U 1U 1U
FIELDQC Y3-RB-01 1U 1U 1U 1U 1U 1U
FIELDQC WC-05-RB 1U 1U 1U 1U 1U

Footnotes:
Laboratory Data Qualifiers
U = result was not detected at or above the method detection limit
J (for organics) = result is an estimated concentrations that is less than the reporting limit
but greater than or equal to the detection limit
B (for metals) = result is an estimated concentrations that is less than the reporting limit
but greater than or equal to the detection limit
B (for organics) = Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting limit or 5% of the regulatory limit or 5% of the analyte concentration in the sample.
Y = The analyte is not detected at or above the reported concentration. The reporting limit is
raised due to chromatographic interference. The Y flag is equivalent to the U flag with a raised reporting limit.

Data Validation Qualifiers

U= nondetected at the associated value
J = associated value is considered an estimate; less than verifiable lower calibration point

Acronyms

mg/kg = milligrams per kilogram

ug/kg = micrograms per kilogram

mg/L = milligrams per liter

ug/L = micrograms per liter

SQO = Sediment Quality Objectives for Thea Foss Waterway
Concentrations in bold font indicate an SQO exceedance
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YEAR 3 ASSESSMENT OF UTILITIES’ CAP RECONTAMINATION
HEAD OF THEA FOSS WATERWAY PROJECT
TACOMA, WASHINGTON

1.0 INTRODUCTION

This report was prepared on behalf of the “Utilities” consisting of the Advance Ross Sub
Company, PacifiCorp Environmental Remediation Company and Puget Sound Energy.
The purpose of the report is to present an updated assessment of the cause of
recontamination of the Utilities’” cap in the Thea Foss Waterway since the cap was
installed in February 2004. Previous recontamination assessments are presented in the
following reports:

e Assessment of Utilities” Cap Recontamination And Data Summary Report, Head
of Thea Foss Waterway Remediation Project by Dalton, Olmsted & Fuglevand,
Inc. and Tetra Tech EC, Inc., July 2005.

e Results of Year 1 Operation, Maintenance and Monitoring Plan Sampling, Head of
Thea Foss Waterway Remediation Project by Dalton, Olmsted & Fuglevand, Inc.,
October 2005.

e Year 2 Assessment of Utilities” Cap Recontamination, Head of Thea Foss
Waterway Project, Tacoma, Washington by Dalton, Olmsted & Fuglevand, Inc. —
Appendix J in Results of Year 2 Operations, Maintenance, and Monitoring Plan
Sampling, Head of Thea Foss Waterway Remediation Project by Tetra Tech EC,
Inc.

This updated assessment incorporates the results of Year 3 monitoring completed as part
of the Utilities’ Operation, Maintenance and Monitoring Plan or OMMP (Tetra Tech FW
and DOF 2003). The update also includes an analysis of the supplemental sampling
conducted by the City of Tacoma to assess conditions related to recontamination of the
top of the Utilities’ cap. Year 3 sampling occurred in May 2007 and was coordinated
between the City and the Utilities.

The Thea Foss Waterway is part of the CB/NT Superfund site, located in Tacoma,
Washington. The waterway (previously known as the City Waterway) extends north to
south along approximately 1.5 miles of the downtown shoreline of the City of Tacoma
(City) (Figure 1). For remediation purposes, the waterway was divided into the “City
Work Area” and the “Utilities’ Work Area”.

In the Remedial Design/Remedial Action (RD/RA) Consent Decree (CD) between EPA
and the Utilities, the Utilities are responsible for cleanup of Remedial Action Areas
(RASs) 23 and 24 (RA23/24) from waterway station 72+00 to 80+00. As a result of CD
negotiations with the City, the Utilities also agreed to take responsibility for the southern
portions of RAs 19b, 20 and 22. As a result, the Utilities” Work Area (also known as the
“Head of Thea Foss Waterway Project”) extends from waterway station 70+10 located
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north of the SR509 bridge, to the southern end of the waterway (station 80+00), including
shoreline areas at or below an elevation of +12 feet mean lower low water (MLLW
National Tidal Datum Epoch 1960-1978) (Figure 2). A “transition zone” is present
between the City’s Work Area and the Utilities’ Work Area and extends from waterway
station 70+00 to 70+10. A structural submarine sheet pile wall was installed as a
delineator between the two work areas. The Utilities” Work Area covers an area of
approximately 9.0 acres.

Construction of the remedy for the Utilities” Work Area was completed in February 2004
(DOF 2004). The Utilities’ received Certification of Completion of Remedial Action
Construction from the Environmental Protection Agency (EPA) on September 29, 2006
(EPA 2006). The selected remedy for the Utilities’ area of responsibility was
containment of contaminated sediments south of waterway station 70+10. The primary
components of the remedy are listed below and are shown on Figure 2.

e Installation of a sheet pile wall at waterway station 70+10.

e Dredging beneath the current location of the scour protection apron at the head of
the waterway and placement of capping and scour protection material where
stormwater discharges from outfalls known as the “Twin 96 outfalls”.

e Placement of a high density polyethylene (HDPE) cap over the former location of
the “SR509 seep”.

e Placement of a sand cap over contaminated sediments and over the HDPE cap.

e Placement of slope cap and armor material on waterway slopes.

The City is responsible for remediation north of the sheet pile wall installed at waterway
station 70+10. Immediately north of the Utilities’ Work Area, the City’s selected
remedy consisted of dredging and capping to maintain the required navigation depth of —
19 feet mean lower low water (MLLW). During the 2003 to 2005 construction seasons,
the City completed dredging and capping in part of the area next to the Utilities’ sheet
pile wall (RA19B, RA20 and RA22 — shown on Figure 3). In September 2004, it was
discovered that City dredging had caused suspension and migration of contaminated
sediments in the water column. Some of the suspended sediment accumulated on and
recontaminated the northern portion of the Utilities’ cap (DOF and Tetra Tech EC 2005;
DOF 2005). To respond to the dredging recontamination, in December 2005, the City
recapped the contaminated portion of the Utilities” cap (generally north of the SR509
bridge) with 6 to 18 inches of fine to medium sand (City of Tacoma et al. 2006). The
recapped area is shown on Figure 2.

2.0 YEAR 3 OMMP SAMPLING

Year 3 OMMP sampling occurred between May 16 and May 17, 2007. Sample locations
are shown on Figure 3. Sampling was completed by Tetra Tech, EC and the City of
Tacoma in accordance with the Utilities® OMMP and several sampling amendments as
outlined below. The first set of OMMP revisions called for the addition of a number of
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sampling locations to monitor the effectiveness of the capping material placed by the City
in December 2005 within the northern portion of the Utilities Work Area. The samples
were added to address dredging recontamination that occurred during the last quarter of
2004 and included locations S-15, S-17, S-19 and S-24. The Utilities worked with the
City and EPA to develop a scope of work that was acceptable to all parties. The final
plan for sampling the area of additional cap material placement was submitted to EPA on
April 28, 2006 and approved on May 4, 2006.

The second set of OMMP revisions was developed to respond to SQO exceedances for
bis(2-ethylhexyl)phthalate (BEHP) related to stormwater discharges to the head of the
waterway. On November 28, 2006, the City of Tacoma submitted a technical
memorandum to EPA outlining their proposal for additional sampling to monitor
concentrations of phthalates and polycyclic aromatic hydrocarbons (PAHSs) within the
Utilities” Work Area. After further discussions between the parties, a revised
supplemental sampling plan was submitted to EPA on March 28, 2007 and approved on
April 12, 2007.

The Utilities and City coordinated the Year 3 OMMP sampling requirements and a single
sampling event was conducted on May 16 and 17, 2007. The Utilities were responsible
for the collection and analysis of early warning samples while the City was responsible
for the collection and analysis of compliance samples. All laboratory analyses were
completed by Analytical Resources Inc. (ARI). Field sampling procedures and
observations, data summaries, and comparison of sediment quality data to the SQOs are
presented in the Year 3 OMMP report prepared by Tetra Tech EC (2007). DMD, Inc.
(Raleigh Farlow) completed the data quality review (DMD 2007) of the early warning
samples collected by Tetra Tech on behalf of the Utilities. The City of Tacoma
conducted the data quality review of the compliance samples collected by Floyd Snider
on behalf of the City of Tacoma.

Consistent with the OMMP, in 2007 the Utilities collected Early Warning
Recontamination Samples. Early warning samples (0 to 2 cm depth interval) are being
collected to provide warning from possible *““top-down” recontamination in surface
sediments from sources such as stormwater. Early warning samples were collected from
the sediment surface at fourteen locations (RC-1 to RC-14). At any given point in time,
this sediment represents the newest deposited sediment for the sample location. Early
warning samples were analyzed for the following constituents:

Total organic carbon (TOC)

Grain size

Petroleum hydrocarbons (diesel and heavy-oil range hydrocarbons)
Metals (lead, mercury, and zinc)

Polycyclic aromatic hydrocarbons (PAHS)
Bis(2-ethylhexyl)phthalate (BEHP)

Polychlorinated biphenyls (PCBs)



DALTON, OLMSTED & FUGLEVAND, INC.

Year 3 Analysis of Cap Recontamination
Head of Thea Foss Waterway
Page 6  August 2007

The results of the Utilities’ analyses are summarized in Table 1. The results of the City
compliance analyses are also summarized in Table 1.

In addition to the Utilities OMMP sample locations collected in May 2007, Figure 3
shows other locations that were sampled in 2004 and 2005 to assess the impacts of
dredging recontamination. These include supplemental surface sample locations S16,
S18, S20, S22, S29 and S30, and core locations S15 and WC11. The results of the
sample analyses for these and other locations were used to confirm the top down source
of dredging recontamination and define the impacted area. The 2004 and 2005 sample
results are discussed in DOF and Tetra Tech EC (2005). In 2007, the City collected
compliance samples (0 to 10 cm) from locations WC-01 to WC-14, S15, S17, S19 and
S24.

3.0 POSSIBLE SEDIMENT CONTAMINATION SOURCES

The point of compliance (POC) is the 0 to 10 cm interval below the sediment surface (or
mudline). Sources of contamination to surface sediment include:

e Bottom-up contamination. This potential source consists of contaminated
sediment and coal tar derived material that underlie and are contained by the
Utilities” cap (including the SR-509 seep). Year 2 OMMP core data indicate the
cap is functioning as intended. Cores were not obtained in May 2007 as part of
the OMMP work but will be obtained and analyzed in Year 4.

e Top-down contamination. Previous work has identified two primary sources of
top-down recontamination. These include City dredging contamination that
occurred during the fall of 2004 and stormwater discharges to the head of the
Thea Foss Waterway. Four stormwater outfalls discharge to the head of the
waterway including 237A and 237B (together termed the “Twin 96 Outfalls™),
235 and 243 (Figures 2 and 3). The drainage areas and general land uses
upstream of these outfalls are summarized below (City of Tacoma 2005):

Outfall Drainage Area (acres) Landuse
o 237A 2,794 residential, commercial, industrial
o 237B 1,821 residential
o 235 181 residential, commercial, industrial
o 243 45 industrial

In May 2007 visual observations of the former SR509 seep were made during seasonal
low tides (Tetra Tech 2007). No visual sheens were observed. The lack of visual sheens
indicates that the hybrid cap (HDPE covered by sand) placed over the former SR509 seep
is functioning as intended.
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4.0 DATA EVALUATION AND INTERPRETATION

Available data continue to indicate that recontamination of waterway sediments, after the
Utilities” cap was installed in the southern portion of the Thea Foss Waterway, occurred
from top-down sources. This finding is based on the following lines of evidence.

4.1 Accumulation of Fine-Grained Sediment

Since the Utilities’ cap was installed, fine-grained sediment has accumulated on the top
of cap. Table 2 summarizes the thicknesses and percent fines for sampling rounds
completed in April 2004 (Year 0 OMMP), November/December 2004, May 2005 (Year 1
OMMP), May 2006 (Year 2 OMMP) and May 2007 (Year 3 OMMP). By May 2007,
approximately 7 cm to more than 13 cm of fine-grained sediment had accumulated within
the small boat turning basin south of the bridge as illustrated on Figure 4. Lesser
thicknesses (1 to 4 cm) were present within the area capped by the City in December
2005.

Figure 5 illustrates how thicknesses of accumulated sediment varied between April 2004
and May 2007. At most locations south of the bridge, the greatest thickness of
accumulated sediment was measured in May 2007. Thicknesses of fine-grained sediment
were lower north of the bridge where capping work was completed by the City in 2005 to
resolve the dredging recontamination issue.

The change in fine grained sediment thicknesses between May 2006 and May 2007 is
illustrated on Figure 6. At most locations sediment thicknesses increased between
approximately 0.5 cm and 2 cm. The greatest increase was at station RC/WC-7 where
the change in thickness was approximately 6 cm. There is insufficient data at station
RC/WC-2 for both Year 2 and Year 3 to document the true thickness of fine grained
material. In both years, the penetration of the grab sampler was shallower than the
thickness of fine grained sediment.

As noted in previous reports, the accumulated fine-grained sediment is distinctly different
from the more granular underlying capping material. The capping material, based on
grain size analyses of core samples, has a fines content (herein defined as particle sizes
less than 62.5 microns) generally less than 4 percent. This compares with a fines content
of up to 58 percent for accumulated sediment in the Utilities” Work Area.

Overall the fines content of the early warning samples collected in May 2006 and May
2007 are similar as summarized below. In May 2006 the fines content averaged
approximately 34% as compared to 37% in May 2007.
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Percent Fines Content of Early Warning Sample Sediment in 2006 and 2007

Oto2cm
Range (%) Avg. (%06)
May 2006 7.5-58 34
May 2007 19-53 37

In areas where the fine grained sediment accumulation is less than the sample interval,
the sample may be composed of coarser grained material; a mixture of capping and
accumulated sediment. For example, in May 2007, sample RC-10 was the coarsest
grained sample (fines content of 19%). This sample was obtained from 0 to 2 cm and
included approximately 1 cm of fine grained sediment.

The source of accumulated fine-grained sediment above the capping material is
predominately stormwater that discharges to the head of the waterway. This finding is
based on comparison of the chemical quality of the accumulated fine-grained sediment
with stormwater sediment (collected by in-line sediment traps) that discharges to the
waterway as discussed further below.

4.2 Compliance Sample Quality Comparison to SQOs

Compliance samples (0 to 10 cm) were obtained and analyzed by the City of Tacoma at
locations WC-01 to WC-14 and S15, S-17, S-19 and S-24 (Table 1). Comparison of the
analytical results of the compliance samples to the SQOs indicates that in Year 3, BEHP
exceeded its SQO (1,300 ug/kg) by the greatest amount in samples south of the SR509
bridge. BEHP concentrations ranged between approximately 2,000 ug/kg to 4,900 ug/kg
in samples from WC-01 to WC-09 and WC-13 and WC-14. PAH concentrations
(phenanthrene, most individual HPAHs and sum of HPAHS) also exceeded the SQOs at
location WC-02. The highest BEHP concentration (4,900 ug/kg) and highest HPAH
concentration (20,000 ug/kg) were co-located at station WC-02.

Compliance sample concentrations of BEHP and HPAH south of the SR509 bridge
appear to have generally declined between 2006 and 2007. The average concentration of
BEHP declined from approximately 3,600 ug/kg to 2,700 ug/kg, while the average
concentration of HPAH declined from approximately 9,700 ug/kg to 7,800 ug/kg. The
change in concentrations represent declines of approximately 20% to 25%.

Compliance samples located within the dredging recontamination area generally north of
the bridge met the SQOs in 2007. BEHP concentrations ranged between 300 ug/kg and
790 ug/kg and HPAH concentrations ranged between 780 ug/kg and 1,800 ug/kg. The
fines contents of these samples ranged between 3.9% and 8.3% indicating that the
samples were composed primarily of capping material. As discussed earlier, the average
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fines contents in early warning samples located south of the bridge was greater than 35%
in 2007.

Compliance sample concentrations of BEHP and HPAH north of the SR509 bridge varied
between 2006 and 2007. The average concentration of BEHP declined from
approximately 730 ug/kg to 600 ug/kg (approximately 18%), while the average
concentration of HPAH increased from approximately 955 ug/kg to 1,300 ug/kg
(approximately 37%).

Sufficient data is not available to reliability assess long term trends in sediment
contaminant concentrations. Variations in stormwater sediment volumes and
concentrations discharged to the waterway coupled with sediment mixing and
stabilization of the impacts of the 2004 dredging recontamination obscure trends that
cannot be defined based on only two sample sets (2006 and 2007) collected after the
dredging recontamination and capping occurred. Additional OMMP sampling rounds
will be necessary to assess the longer term sediment quality trends in the Utilities” Work
Area.

4.3 Early Warning Sample Quality Comparison to SQOs

The point of compliance for sediment quality in Thea Foss is the 0 to 10 cm sediment
interval. Early warning samples collected from the 0 to 2cm interval provide an
indication of the quality of the most recent sediment deposited at any given location and
provide an indication of possible SQO exceedances at the POC in the future. The
following constituents were detected above SQO concentrations in May 2007 early
warning sediment samples.

Constituent Locations Exceedance Factor
(EF)

Zinc RC-02 1.3

Phenanthrene RC-02, RC-13, RC-14 1.1t01.9
Fluoranthene RC-01, RC-02, RC-13, RC- 1.1t025

14

Pyrene RC-02, RC-13 141t01.6
Benzo(a)anthracene RC-02, RC-13 13t01l5
Chrysene RC-02, RC-13 11t01.3
Benzofluoranthenes RC-02, RC-13 19t02.2
Benzo(a)Pyrene RC-02, RC-13 1l4t01.7
Indeno(1,2,3-cd)pyrene RC-02, RC-13 1.3t0 1.7
Dibenzo(a,h)anthracene RC-02, RC-13 10to 1.7
Benzo(g,h,i)perylene RC-02, RC-13 1.3t01l5
HPAH RC-02, RC-13 15t01.8
BEHP RC-01to RC-14 1.2t010.8
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Zinc, phenanthrene, individual HPAHs, sum of HPAHs and BEHP were detected at
concentrations above the SQOs in one or more samples. Most of the exceedances
occurred in samples collected near the head of the waterway (RC-02, RC-13 and RC-14).
Similar to previous sampling rounds, BEHP exceeded it’s SQO in every early warning
sampling location in the Utilities” Work Area. Exceedance factors (sample concentration
divided by the SQO) ranged between slightly above 1.0 to 10.8. The highest exceedance
factor was for BEHP at sample location RC-01, located near the head of the waterway.
The patterns of PAH (based on HPAH) and BEHP concentrations in early warning
samples are shown on Figures 7 and 8.

4.4 Concentration Trends in Early Warning Samples

Figures 9 and 10 illustrate average concentrations in early warning samples collected
within the Utilities Work Area (RC-01 to RC-14) and within the turning basin (RC-1 to
RC-7) between 2004 to 2007. Data used to prepare the histograms is presented in Table
3. Interpretation of the data needs to consider the impacts of the dredging
recontamination that occurred in 2004.

Over the past four years, the highest average concentrations of lead, mercury, LPAH,
HPAH and PCBs in the Utilities Work Area were higher in 2005 after the dredging
recontamination. Concentrations of these constituents declined in 2006. Average
concentrations of zinc and BEHP were highest in 2007. Between 2006 and 2007,
constituent concentrations increased within the Utilities” Work Area. Increases ranged
between approximate 13% (HPAH) and 39% (zinc).

Constituent concentrations of lead, mercury, LPAH, HPAH and PCBs in samples from
the turning basin were also highest in samples collected in 2005 while concentrations of
zinc and BEHP were highest in 2007. Between 2006 and 2007, constituent
concentrations generally increased between approximately 2.2% and 45%, except for
average HPAH concentrations that declined approximately 12% to 13%. The greatest
increases were for mercury (31%) and zinc (45%).

Overall, the average sediment concentrations indicate that constituent concentrations
have increased between 2006 and 2007. The decrease in HPAH concentrations in the
turning basin samples suggest that surface sediment concentrations continue to readjust
to the impacts of the 2004 dredging recontamination.

4.5 Comparison of Accumulated Sediment Quality with Stormwater Sediment Quality

As noted in previous Utilities” OMMP reports (DOF 2006), stormwater sediment
contains a typical suite of chemicals. These chemicals include petroleum hydrocarbons,
metals and organic chemicals such as polycyclic aromatic hydrocarbons (PAHSs) and
phthalates. Pesticides and polychlorinated biphenyls (PCBs) are also commonly detected
in stormwater sediments.
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Since the mid- to late-1990’s, Tacoma has implemented, with oversight by Ecology and
EPA, a program to assess stormwater quality using in-line sediment-traps placed within
portions of their stormwater conveyance system. Sediments collected by these traps are
recovered and analyzed on an annual basis. Typically the traps are deployed in the fall
(beginning of the wet season) and are recovered in the spring (near the end of the wet
season). Several of the traps are placed immediately upstream of where stormwater
discharges into the head of Thea Foss. Stormwater sediment quality data for outfalls that
discharge to the head of Thea Foss are summarized for the period 2002 to 2006 in Table
4. Metals, petroleum hydrocarbons, PAHSs, phthalates, and PCBs were detected in
stormwater sediment collected by the sediment traps. These are the same constituents
also detected in Thea Foss fine-grained bottom sediment present on top of the Utilities’”
cap.

4.6 Sediment Quality Correlations and Trends — HPAHs and BEHP

Previous analyses (DOF 2006) documented a high correlation between HPAHs and
BEHP in surface sediment samples collected within the Utilities” Work Area and a
similarity in trends between the surface sediment and stormwater sediment discharged to
the head of the waterway. HPAH and BEHP concentration data for early warning
samples analyzed between 2004 and 2006 are plotted along with the results of the May
2007 analyses on Figure 11. Most of the 2007 sample results plot on the previously
established trend using the 2004 to 2006 analytical results. Using the 2004 to 2007 data',
a correlation of R=0.83 and R?*=0.69 are estimated.

Samples RC01 and RC13 collected in 2007 appear to vary from this established trend in
that RCO1 appears enriched in BEHP relative to HPAH and RC13 appears enriched with
HPAH relative to BEHP. If these two samples are excluded from the analysis, a
correlation of R=0.94 and R?=0.88 are estimated.

The primary source of contamination for the early warning OMMP sediment samples is
interpreted to be stormwater discharges to the Head of the Thea Foss Waterway. Figure
12 shows a plot of stormwater sediment-trap sediment concentrations installed near the
outlets of outfalls that discharge to the head of Thea Foss. Data used to prepare the plots
(2002 to 2006) are summarized in Table 4. Two concentration patterns are evident in the
data. Sediment from the larger outfalls (237A and 237B) is enriched with HPAHSs
relative to BEHP as compared to the smaller outfalls (235 and 243).

Figure 12 also includes plots of the early warning sediment data collected between 2004
and 2007 to compare the relationship between HPAH and BEHP in early warning
sediment samples (not significantly impacted by the dredging recontamination) and
stormwater sediment collected by the sediment traps. Sample RC13(07) falls within the

" Samples collected in 2005 that were highly impacted from the dredging recontamination (RC8 to RC12)
were excluded from this analysis.
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concentration range for the larger outfalls while RC01 appears to fall within the range
defined by the smaller outfall samples. However, the RC01(07) sample result may be
indicative of variability in sediment quality being discharged by the larger outfalls. The
sediment trap samples are composite samples obtained over a full wet season of
discharge while the RC1 sample may represent a more discrete stormwater sediment
sample representative of a shorter period of time.

As shown on Figure 12, the comparison indicates a similar relationship exists between
HPAH and BEHP in most of the early warning sediment in the waterway and sediment
being discharged from outfalls 237A and 237B. This relationship indicates the primary
sources of BEHP and HPAHSs to surface sediment are the Twin 96” Outfalls.

5.0 SUMMARY AND FINDINGS

e Remediation of the Utilities’ Work Area was completed in February 2004 with
final placement of capping material. OMMP sampling was completed in April
2004 (Year 0 — baseline), May 2005 (Year 1), May 2006 (Year 2) and May 2007
(YYear 3). The Utilities” sampling in 2007 consisted of collecting and analyzing
early warning “top-down” recontamination samples (0 to 2 cm). The City
obtained and analyzed compliance samples (0 to 10 cm) from a number of
locations throughout the Utilities” Work Area. Visual observations during low
tides of the former SR509 Seep area were also made.

o BEHP exceeded its SQO (1,300 ug/kg) in the compliance samples obtained south
of the SR509 bridge. PAHSs also exceeded SQOs in a compliance sample
obtained from location WC-02. The highest concentrations of BEHP and HPAHSs
in compliance samples were detected at location WC-02.

e Potential sediment recontamination sources identified near the Head of Thea Foss
Waterway between February 2004 and May 2007 include stormwater (on-going)
and dredging (2004) top-down sources and upward migration of contaminants
contained by the Utilities” cap (bottom up source). Visual observations during
low tides of the former SR509 Seep area indicates the impermeable cap is
preventing the upward migration of tar that would cause visual sheens (Tetra
Tech 2007). Cores obtained in May 2006 (cores were not obtained in 2007)
indicated the Utilities’ cap is functioning as intended.

e Contamination of the Utilities’ Work Area (top of cap) began soon after the cap
was installed. Fine grained sediment began to accumulate and concentrations of
BEHP, PAHSs and other contaminants began to increase. The source of this
contamination appears to be stormwater discharges based on the following lines
of evidence:
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o Accumulation of fine grained sediment on top of the Utilities’ cap that
contains contaminants typical of stormwater discharges.

o0 High correlation and similar concentration trends between HPAHSs and
BEHP in early warning sediment samples between April 2004 and May
2007 indicate a similar source.

o Similarity of the HPAH and BEHP trend relationship in early warning
sediment samples with the trend relationship of stormwater sediment
samples collected near the end of the Twin 96” outfalls. These data
indicate that the Twin 96” outfalls are the primary source of PAHs and
BEHP to the Head of the Thea Foss Waterway.
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7.0 CLOSING

The services described in this report were performed consistent with generally accepted
professional consulting principles and practices. No other warranty, expressed or
implied, is made. These services were performed consistent with our agreement with our
client. This report is solely for the use and information of our client unless otherwise
noted. Any reliance on this report by a third party is at such party’s sole risk.

Opinions and recommendations contained in this report apply to conditions existing
when services were performed and are intended only for the client, purposes, locations,
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time frames, and project parameters indicated. We are not responsible for the impacts of
any changes in environmental standards, practices or regulations subsequent to
performance of services. We do not warrant the accuracy of information supplied by
others, or the use of segregated portions of this report.

Dalton, Olmsted & Fuglevand, Inc.
/”‘9‘"5 e ///%

Matthew G. Dalton
Sr. Consuliting Hydrogeologist LG/LHG

| Matthew G. Dalton |




(81qeL wns-pbuwi |g) eyep pas gIA SsoLeayl) G Jo T abed "ou| ‘puena|bng paisw|O ‘uoleq

Nn100 N 70000 neoo g4-90-OM  200¢/LT/S VN 20aT3id

8¢ T.S  9-9TS0L0-¥T-OM  100¢/9T/S wd 0T-0 YT-OM VT-OM-EA

€e'e 7’68 9-91S90L0-ET-OM  L00¢/91/S wd 0T-0 €T-OM ET-OM-EA

69 S0°0 jor4 ¢ €68 9-9150L0-¥¢-S  L00Z/91/S wo 0T-0 ¥¢-S 7¢-S-€EA

o1} N ¥00 1T 8v8'0 ¥'88 9-9TS0L0-6T-S  L00Z/9T/S wd 07-0 61-S 6T-S-EA

8G N 900 ST 29T 9'T8 9-9150L0-LT-S  L00Z/9T/S wo 0T-0 LT-S LT-S-EA

4] NS00 4} 11670 868  Ad-9-9750.0-ST-S  L00Z/9T/S wd 07-0 ST-S GT-S-EA

qS N 00 0T 1S'T 98 9-9150L0-ST-S  L00¢/91/S wo 0T-0 ST-S GT-S-EA

29 NS00 8T 7’1 T.LL 9-/1S0L0-¢T-OM  L00Z/LT/S wo 0T-0 ¢T-OM/DY CT-OM-EA

€5 NS00 14 9.0 T/8  9-9TS0L0-TT-OM  L00¢/9T/S wo 0T-0 ¥0-d/TT-O/M/Od TT-OM-EA

6v N %00 0t 1980 998  9-9TG0L0-0T-OM  L00Z/9T/S wd 07-0 0T-OM/OY 0T-OM-EA

597 SS 9-9T502.0-60-OM  L002/9T/S wd 07-0 60-0M/0Y 60-OM-EA

TLC 995 9-9TG0.0-80-OM  L00Z/9T/S wd 0T-0 £0-¥/80-OM/DY 80-OM-EA

S9'v 8G 9-9750L0-L0-OM  L002/9T/S wo 0T-0 L0-OM/Dd L0-OM-EA

8599 6'9S  9-L1S0L0-90-OM  L00¢/LT/S wo 0T-0 90-OM/Dd 90-OM-EA

€0'S ¥'¢S  9-9150/.0-G0-OM  L00¢/91/S wd 0T-0 S0-OM/Dd S0-OM-EA

€¢e T9S  9-LTS0L0-¥0-OM  100¢/LT/S wd 0T-0 ¢0-d/¥0-OM/Dd 70-OM-EA

5°¢ 709 9-9TG0L0-€0-OM  1002/9T/S wd 0T-0 €0-OM/Dd €0-OM-EA

989 9'GE  9-9TS0L0-¢0-OM  100¢/9T/S wd 0T-0 ¢0-OM/Dd C0-OM-EA

qS'v 8'09 9-9TS0L0-T0-OM  100¢/9T/S wd 0T-0 T0-OM/DY TO-OM-EA

sojdwes aoueljdwo)

n 100 N 10000 n ¢oo n so n szo 00 099ZX-T9S6.0 L00Z/LT/S  Mue|d sresuly 20 play T0-9d-EA

761 ¢0 9. 00TE 0¢s Sq'g €S 196ZX-G956.0 L00¢/9T/S Wwd 2-0 £0-d/80-0/M/0d S-GTOY-EA

60¢ T0 0L 00¢¢ 00¢e €L €S a9szx-05956.0 L00¢/9T/S wd ¢-0 ¥1-0d S-¥104d-EA

9G¢ ¢0 €17 008€ 099 S'g 144 09GZM-6756.0 L00¢/9T/S wd ¢-0 €1-0d S-€104d-EA

60T 10 6€ 00€T 0¢e 61 <9 196Z2X-8956.0 L00¢/LT/S wd ¢-0 ¢T-OM/DY S-¢1D0Y-EA

S6T 6T°0 €L 000€ 06v 79 €8 V9SZA-.¥S6.0 L00¢/9T/S wd 2-0 ¥0-d/TT-0/M/0d S-TTIOY-EA

0T 800 €e 000T 048 €g S/ 396ZX-1956.0 L00¢/9T/S wd ¢-0 0T-OM/Dd S-0TOYd-EA

Tce ¢0 98 009€ 099 T¢ 214 [9GZX-9966.0 L00¢/9T/S wd ¢-0 60-0/M/0d S-6004-EA

781 810 0L 00TE 06v 7'e ¢S H9SZM-¥556.0 L00¢/91/S 20 ‘WdZ-0 £0-4/80-OM/OY S-8004d-EA

€LT ST'0 79 00¢c 01¢ 'S 1S 9997X-€5596.0 L00¢/91/S wd ¢-0 L0-OM/DY S-.004d-EA

yxa4 810 98 0062 0cy L€ ¢S IN9GZA-6956.0 L00Z/LT/S wd ¢-0 90-OM/Dd S-9004d-EA

0¢e ¢0 8. 00€e (0] 21 6'S yA4 499ZX-¢956.0 L00¢/9T/S wd ¢-0 S0-OM/Dd S-G00Yd-EA

yxa4 ce0 L 00€e 008 c'L yA4 N9SZX-09596.0 L00¢/.1/S Wwd 2-0 ¢0-d/v0-0/M/0d S-7004d-EA

€17 T0 9 00ST 0ee TS 09 d9SZM-¢956.0 L00</LT/S wd ¢-0 €0-OM/Dd S-€004d-EA

6€S ¢0 i 0095 06. 0L ov M9GZM-/S956.0 L00¢/9T/S wd ¢-0 ¢0-OM/Dd S-2004d-EA

08¢ €0 11T 00ve (0] 81T 8¢ d999ZM-8756.0 L00¢/9T/S wd ¢-0 T0-OM/DY S-T0DY-EA

sajdwes Buluaepn Alueg

0TV 650 0SY eu eu sO0S

9-99-0v¥. 9-1/6-6E€¥. T-¢6-6E¢. obuel-agnT  obuel-[3sald  DOL % SPIOS % ‘a’rgeq 9eq sjdwes Sjuswiwiod uo11edo] ‘a’l ajdwres plsi4
uz BH ad (6x/Bw) xa-Hd 1

Kap ‘Bx/6rl - soluebio
Kip ‘By/Bw - speraw

uoibulysep ‘ewoge |

Kemisiem sso4 eau] pean (€ 1eaA) 2002 Ae - ere@ Alfend 1uswipas ,sailjin Jo Arewwns - T 379V.L



(e1qe L wns-pbul |y erep pas gIA ssojeayl) G J0 z abed "ou| ‘puens|Bng paisw|o ‘uolreq

VT-DOM-EA

ET-OM-EA

69 17¢ 8y 7T ge 9 69 26 699 V¢-S-€EA

Sy L'T L'¢C 90 8T €9 80T L'YT Z'19 6T-S-EA

o] ¢e ¢S 7T 8 A 9¢C1 G'eT 414 LT-S-EA

79 144 8t 60 S LCT 80T STT 9'es ST-S-€EA

€S 4 q'e 90 Te S0T 90T €T A ST-S-€EA

TL a4 9V T L¢C 78 S0T 8'TT 685 CT-OM-EA

TS 6'T TE S0 6'T 8L L'0T L'ET €09 TT-OM-EA

6¢ 7T e T 9¢ 88 96 6'TT TT9 0T-OM\-EA

60-OM-EA

80-OM-EA

L0-OM-EA

90-OM-EA

S0-OM-EA

70-OM-EA

€0-OM-EA

C0-OM-EA

TO-OM-EA

sa|dwies aoueljdwo)

T0-9d-EA

v A o€ 68 8T TC 08 ST 80 S-GTOU-EA

144 8L 91 ST 9T T T 0L T S-¥10d-EA

(014 eT yx4 7T LT 0T L'L €9 9V S-€10Y-EA

14 S'L LT 0€ 0's €T €T T 0¢ S-¢TOU-EA

0S T 9¢ a4 ¢S 4" eT S’9 L'6 S-TIOY-EA

6T 6'S eT L€ 7’6 ¢ 9T T 0¢ S-0TOY-EA

61 ST qe €8 9T 8T 99 €T 90 S-600d-EA

1474 4" 0¢ 8'8 8T ¢ L'L 6T ST S-8004-EA

ve T €¢ 89 8T 9¢ 96 9¢ L€ S-L00d-EA

14 €6 9e 88 9T 8T 99 ¥4 9Y S-900d-EA

T8 LT e 4 9T A €9 TE L0 S-G00d-EA

€9 LT 9€ T 9T T €9 80 L0 S-¥00d-EA

43 L6 44 €T €¢ TC '8 (A3 T0 S-€00d-EA

9€ T 9¢ €T 0¢ ST €6 'S e S-¢00d-EA

174 0T T TS 'S €L 0T 9T 43 S-T00d-EA

sa|dwres Bulurepn Aje3

s00S

wrgz9g> wrge> wWnggo-6¢ WrGeT-¢9 Wi Ge-G¢T W 00S-06¢ W 000T-00G Wi 0002-000T W 0002 < ‘d’l sjdwes pjai4
sauy o ARep oy HIS % pues pUES 3UIJ 05 PUES "PaW %4 PUES 9SI80D 0 pues [anelb 9

E TN 951200 "A

Kap ‘Bx/6rl - soluebio
Kip ‘By/Bw - speraw

uoibulysep ‘ewoge |

Kemisiem sso4 eau] pean (€ 1eaA) 2002 Ae - ere@ Alfend 1uswipas ,sailjin Jo Arewwns - T 379V.L



(310e L wns-pbu (g} B1ep pas gIA Ssodeayl) G Jo ¢ abed ‘au| ‘puena|bng paisw|O ‘uoleq

nt nt nt Nt nt nt nt
C0¢8 ooy 01T rcs 0ctT roe £e9 144 YT-OM-EA
£ 00ST 0TL (V144 Z8 0S¢ C 69 (049 88 ET-OM-EA
£ 0cc 0ST 44 C1T 0€ noc C1T noc ¥¢-S-€EA
C 0ST Z8 6T rct €¢ noc 1% noc 6T-S-EA
097 00T 144 noc 9 noc C1T noc LT-S-EA
roct 16 ret noec roc (N4 (N4 (N4 GT-S-EA
roct /8 CStT noec 0¢ (N4 (N4 N o0c GT-S-EA
r0ce 06T 9C rot 574 noe 0¢ ret CT-OMV-EA
C¢Z6 19 C1T noc (4" noc noc noc TT-OM-EA
r0cT 76 rct noc 8T noc noc noc 0T-OM-EA
C 0€6 0st 0€T Ly 0ST 9¢ CeL 14 60-OM-EA
£ 00TT 0€s 09T (WA 09T T€ 76 09 80-OM-EA
£ 00cT 0oL 0ct r0s 0LT nvse cvL Ly L0-OM-EA
09 0¢s Cv8 N S8 01T N S8 C vy N sg 90-OM-EA
£ 00cT ()7 0€T 1S 08T neae C18 1] S0-OM-EA
C0S.L (01474 16 Cve 66 no9 Ly Cve 70-OM-EA
C oLy ove r0S N 69 9L n 69 n 69 N 69 €0-OM-EA
£ 00LC 00T¢ C €6 £0ctT 0ce N 09T L6 N 09T C0-OM-EA
076 089 C 9 Ly 0ct ni.LL n.LL ni.LL TO-OM-EA
sojdwes aoueljdwo)
nrt nrt nt nt nrt nrt nrt nrt T0-9d-EA
0997 000T (1744 r 06 (0) 74 n ott C 00T C €6 S-GTOY-EA
ovTe 009T CvL COoTT 0.¢ n oct r98 N 0ct S-¥TOU-EA
00LE 008¢ 0€T 08T 09t N 0ct 0€T C ¥9 S-€TOU-EA
06 00s 0€T C8y 0sT neL 9L C vS S-¢TOY-EA
Z101 0€9 0ct rcs 0ST n 09 09 2174 S-TTOY-EA
14%% 0T€ C vy n .9 09 n .9 n .9 n .9 S-0TOY-EA
00¢T 098 0ST N 0€T 06T N 0€T N 0€T N 0€T S-6004-EA
1514 068 00¢ CvL 00¢ n oct r/8 9L S-800d-EA
€80T 069 0€T rcs 0ST n 96 £19 (WA S-L00d-EA
TLET 076 09T 29 08T n oct C 69 £ 09 S-9004d-EA
0€6 089 COoTT n 0st CovT n 0stT n 0stT n 0SsT S-G00d-EA
VLET 0€6 0€T €9 06T n o1t £19 N 07T S-700d-EA
0€8 0.5 00T n 9. 0cT n 9L Cov C 6€ S-€00d-EA
0see 00S¢ C0ST 09T (01574 n 0Lt cOoTT N 0.1 S-¢00d-EA
0702 00ST cOoTT C 00T 00€ N 0ST N 0ST N 0ST S-T0Dd-EA
sajdwes Buluaepn Alueg
00¢s 00ST 00T¢ (0]74°] 096 00€T 00S 049 so0S
8-10-98 €-0¢-16 1-€/-98 L-¢T-0¢T 8-96-80¢ 6-¢€-€8 9-/G-16
SHVd1 auaiyueuayd ausfeypydeN  auaionid dusdeIUY auajAyydeuaoy  duayydeusdy  susjelpydeu
-IAyIBIN-Z

Kap ‘Bx/6rl - soluebio
Kip ‘By/Bw - speraw

uoibulysep ‘ewoge |

Kemisiem sso4 eau] pean (€ 1eaA) 2002 Ae - ere@ Alfend 1uswipas ,sailjin Jo Arewwns - T 379V.L



(a10e L Wwns-pbul |q) eIep Pas €A ssoJeayl) G J0 ¥ abed ‘au| ‘puens|bng paisw|O ‘uoleq

nt nt Nt Nt nt nt nt nt Nt Nt

002s (0574 Sy 0ze 06t 00vT 0zL 029 02s 08¢ 016 086 YT-OM-EA
C 0008 ove 69 0ze 0v8 0012 00TT 000T 096 065 00T 00T ET-OM-EA
£ 008T €L C81 ¢L 091 097 0S¢ 0T1¢ 0T1¢ orT 00€ 0s€ ¥2-S-€EA
08. 8¢ noc 6¢ 18 06T ¢L 0zt 88 ¥9 0ST 0€T 6T-S-€EA
£ 00T 09 Cat 69 0zt 0ce 06T 0T 0ST 56 01¢ 0z¢ LT-S-€EA
£ 00TT 69 CeT 99 00T 06¢ 01T 08T orT 18 08T 0€¢ GT-S-€A
£ 000T LS Cvl S9 76 0S¢ 0€T 0ctT 0T €L 091 00¢ ST-S-EA
£ 00LT 06 C81 88 091 (004 0€e 0.1 002 0€T 082 0ce CT-OM-EA
C 056 ¥9 ret ¥S 8 0€¢ 0ST 8L 01T 0L 091 0.1 TT-OM-EA
00TT 08 14 ¢L 86 09¢ 091 00T 0T Z8 08T 01¢ 0T-OM\-EA
00€s (0]74 8t o€z 00S 00vT 008 0SS 099 08¢ 056 00TT 60-OM-EA
0009 08¢ 98 092 009 0097 06. 0LL 09 (01747 000T 00TT 80-OM-EA
£ 008 06 C 06 09t 09. 0012 00zt 000T 06 099 00vT 008T L0-OM-EA
0059 0ze N g8 012 065 00.T 008 026 0zL 0Ly 00zt 00vT 90-OM-EA
C 0096 009 CotTT 0€s 0S8 ooee 00TT 00zt 000T 0zL 009T 006T G0-OM-EA
 00€s 00z r oy 06T 0TS 0[0) 42 069 0eL 009 ozy 000T 0v6 70-OM-EA
C 00ty 0ST r6¢ 09T (0]87 00TT 009 (0 2°] 08y 0ee 0LL 006 €0-OM-EA
00002 0.5 (04 009 00LT 0061 0002 0062 00ze 0097 ooee 008% 20-OM-EA
0089 01¢ res 0ce 085 0097 0S8 0TL 05 (0)2°] 00TT 00ST TO-OM-EA
sa|dwres aoueldwod
nt nt nt nt nt nt nt nt nt nt nt nt T0-9d-€EA
€L1eT (0]247 ree ocy 00TT 00Te 00vT 00.T (0[0) 42 026 0o0ee oove S-GTOU-EA
0€.ST (0)°] 0€T 095 00vT 00T¥ 00TC 0002 008T 00zt 0092 oove S-yTOU-EA
(02700 00TT (0]74 00zt 00L¢ 008L (00) 2% oove 00Ge oove 00€s 0029 S-ETOU-EA
8EVS 06T 8y 06T 0TS 08€T 095 028 029 ozy 086 00TT S-ZTOU-EA
67€8 08¢ 6L 0Se 0SL 08ze 086 00€T 000T 019 00vT 00ST S-TTOU-EA
§z8e 0LT rse 09T ove 0T0T 09t 0SS (014 08¢ 099 0zL S-0TOU-EA
0.,60T (0)34 £ 00T (0]84 056 0082 009T 00zt 00€T 008 006T 0o0ee S-6004-EA
02807 099 0L2 009 000T 0052 00TT 0[0) 42 00¢T 008 006T 006T S-800d-EA
1628 00y rLL 08¢ 0LL 0.67 066 086 096 (0)2°] 00ST 009T S-L00Y-EA
vELTT 09% Cv8 (0144 066 00te 00LT 0[0) 4" 00€T 098 00TC oove S-900d-EA
€818 06€ res 0[0)4 ovL 0.67 0.8 00TT 096 (0]2°] 00ST 008T S-G0OU-EA
ATAN) ozy res (0]84 000T 0082 00ST 00€T 00€T 0v8 0002 0oee S-700d-EA
T¢TL 0.2 19 092 029 088T 096 026 06. (0)2°] 00€T 00vT S-€00d-EA
09192 006 06€ 0.8 0oee 0069 009¢ ooee 00te 0002 00L¥ 000S S-200Y-EA
[N ANA (0)34 ree 08¢ 096 000€ 00ST 00ST 0097 006 0002 0082 S-T00Y-EA
sajdwes Buiurepn Alaeg
000.T 0zL 0€e 069 009T 009€ eu eu 0082 009T ooee 00S2 s00S
¢-ve-161 €-0.-€S G-6€-€6T 8-¢€-0S 6-80-20C 2-66-50C 6-T0-8T¢  €-S5-99 0-00-6¢T  0-¥¥-90¢ ‘d’l sjdwes pjaiq

SHVYdH ausjAiad auadelyiue  aualIAd(po aualAd seuaylue  auayluesonyy auayuesonyy dUASAIYD  susoeiyue  dUAIAL  Busyiuelon|d

-(yb)ozusg -(y'e)zuaqig -g£'z‘'T)ouspu] -(e)ozusg -lonyjozusg -(3)ozusg -(q)ozuag -(e)ozusg

Kap ‘Bx/6rl - soluebio
Kip ‘By/Bw - speraw

uoibulysep ‘ewoge |

Kemisiem sso4 eau] pean (€ 1eaA) 2002 Ae - ere@ Alfend 1uswipas ,sailjin Jo Arewwns - T 379V.L



(310e L wns-pbu (g} B1ep pas gIA Ssodeayl) G Jo G abed ou| ‘puens|bng paisw|O ‘uoleq

nt nt nt nt nt nt nt nt nt

00T¢ CT¢ YT-OM-EA
00.¢ Cve ET-OM-EA
8T 8T Nnge6 Nnge6 nge6 Nnge6 nge6 N g6 06. noc ¥¢-S-€EA
Nnge6 nge6 Nnge Nnge6 nge6 Nnge6 nge6 N g6 00€ noc 6T-S-EA
not Nnot not not Nnot not N ot not 029 noc LT-S-EA
Nnge6 nge6 Nnge6 Nnge6 nge6 Nnge6 nge6 Nnge6 065 noc GT-S-EA
nZ.e n.Lte nZ.e nZ.e n.Lte nZ.e n.Lte NnZ.eé 00s noc GT-S-EA
Nne6e6 Nne66 Nne6eé Nne6e6 Nne66 Nne6e6 Nne66 Nne66 0¥9 noc CT-OM-EA
nZ.e n.Lte nZ.e nZ.e n.Lte nZ.e n.Lte n.e 09 noc TT-OM-EA
Nne6e6 Nne66 Nne6e6 Nne6e6 Nne66 Nne6e6 Nne66 Nn66 0Ty noc 0T-OM-EA
00¢c Cve 60-OM-EA
0002 Cve 80-OM-EA
009¢ nv8 L0-OM-EA
008¢ ness8 90-OM-EA
0001 ne6 S0-OM-EA
00€2C noo 70-OM-EA
008T N 69 €0-OM-EA
0061 N 09t ¢0-OM-EA
00€¢ n.i,. TO-OM-EA
sojdwes aoueljdwo)
nt nrt nrt nt nrt nt nrt nrt nt T0-9d-EA
el N 86 N 86 929 (94 6T N 86 N 86 00TS n 01T S-GTOY-EA
44 n ot n ot 29 09 n o¢ n ot n ot 00¢y 2L S-¥104d-EA
6T N 86 N 86 01T Z8 n o¢ N 86 N 86 00€L C 0ctT S-€10Yd-EA
¢l N 86 N 86 ov 43 n v¢ N 86 N 86 00¢¢ neL S-¢1D0Y-EA
8ET N 66 N 66 8L 09 n s¢ N 66 N 66 0079 n 09 S-TIDY-EA
ov N 86 N 86 0¢ or 0¢ N 86 N 86 N 86 0091 n /9 S-0TOYd-EA
44 N 86 N 86 29 09 N 6¢ N 86 N 86 0029 N 0€T S-6004-EA
9eT N 66 N 66 08 99 n s¢ N 66 N 66 00ey n 0ct S-8004d-EA
S0T N 66 N 66 €8 4] n s¢ N 66 N 66 00.LE n 96 S-.004d-EA
9T N 86 N 86 cL S N 6¢ N 86 N 86 0095 n 0ct S-9004d-EA
evl n»7Le n~.Le Z8 19 n 6¢ n»7Le n~.Leé 000% N 0ST S-G00Yd-EA
014% N 66 N 66 €L 19 n s¢ N 66 N 66 00TS n 01T S-7004d-EA
79 n»7Le n~.Leé 8¢ or 9¢ n st n»7Le n~.Leé 0092 n 9. S-€004d-EA
€eT N 86 N 86 i) 8. N 6¢ N 86 N 86 0056 C 01T S-2004d-EA
LT N 66 N 66 cL 00T n 0¢ N 66 N 66 000'7T N 0ST S-T0DY-EA
sajdwes Buluaepn Alueg
00§ eu eu eu eu eu eu eu 00ST ors so0s
G-9T-TVTTT ¢-8Z-VOTTT G-¢8-960TT T-69-/60TT 9-62-¢/92T 6-T¢-69VES ¢-T1-¥.9ZT [-T8-[T1 6-79-CET a1 eaures pRid

s80d Wns  zezt Teet 0921 ¥G2T 8vet et 9T0T aeleyyd ueny

10]901y Joj901y lojo01y 101901y lojo01y 10]901y lopoly  -(JAxaylAyng-g)sig  -ozusqig
Kap ‘Bx/6rl - soluebio
Kip ‘By/Bw - speraw

uoibulysep ‘ewoge |

Kemisiem sso4 eau] pean (€ 1eaA) 2002 Ae - ere@ Alfend 1uswipas ,sailjin Jo Arewwns - T 379V.L



(Wns |q1-20-G - SSAUXDIYL SBUI) ¥ Jo T afed "ou| ‘puenslbng paiswi|o ‘uoled

..... 0T S g TT ot (o) 9-OM|
8Y 0T 0T 19 0T 1T 1€ 0T ) S-OM
L€ 0T €T L€ 0T 6 9T 0T (o) 7-OM
..... 0T 0T 0T Zt Y 0T ) €-OM
L€ 0T 6 || - 0T 8 vz 0T (o) Z-OM
............................................. a1-OM
..... 0T ST z. 0T T 8. 0T [6)] T-OM
so|dwes asueldwo)
.......... 9 ey € z ¥2-S
............... 6¢ € € €2Z-S
.......... 59 8y 8 8 zz-S
............... 69 L L 12-S
.......... g€ 12 z z 0Z-S
.......... 8 09 v ¥ 61-S
.......... 3 ov L L 81-S
.......... 9 8t z Z LT-S
.......... g 29 S g 91-S
8T Z st [ - | - 1 -y - | -— | - arT-0d
0T Z ST €1 Z T Ve Z () yT-OY||
ST z T €9 z T 81 Z (9) eT-0d||
7] Z g 19 € € 6'T Z () ZT-0d||
6. z sor || - | - L 44 Z (9) TT-0Y||
G9 Z g 25 € € 02 Z () 0T-Od||
9 Z g's ov 9 9 SC Z (9) 6-0u|
29 Z v Ly g g Z's Z () 8-0|
9z Z € €e v v Z9 Z (0) 1-0Y
S5 z S'v €5 S S 9z Z ) 9-0d
09 Z 0T 85 1T 1T ¥S Z (0) g-0Y
89 z €T o 6 6 e Z () -0
6€ Zz 0T S Z1 ZT €l Z (0) €-0
15 Z 6 %4 38 8 9g Z () Z-0d
— | -] - | - - - | — | ga1-0
0g z ST €9 Z T zT Z ) 1-0d
so|dwes Buiurepn Aje3
(a)(s9) (wo) (wo) () (s9) (e)(wo) (wo) (a)(s9) (e)(wo) (wo)
SSaudIYL | SsauxolyL SSauMIIYL | SsauxolyL SSaUMIIYL | SsauxoIyL
saulq % a|dwes saulq saulH 9% a|dwes saulH saulH 9 a|dwes saul4
G0- ey ¥0-99Q/ AON 0-1dy uoleooT

uoibulysepn ‘ewode |
Kemiarep) Sso- eayl pesH

sa|dwes Jo Sjualuo) ,Saul4, pue sassaualyl Jake] paurelo aul4 - Z 319V.L



(Wns |q1-20-G - SSAUXDIYL SBUI) v Jo z afed "ou| ‘puenslbng paiswi|o ‘uoled

‘sa|dwes wa QT 01 0 8y} 01 pasedwod se sajdwes wo Z 01 0 8y} jo abejuadiad
Jabue| e pasudwod pue 31y wo T Ajerewixosdde 03 dn Buiyeod uiyy e woly pabuel feusyew pauresb-auy siyL "pade|d sem
reuarew Buidded feuly syl aduIs paleinwnNIde aAey 01 PaAISSUO SeM [elalew IS Apues aulj e Jo SSauxdIy) d|qeleA v - (9)
9zIs ul (wn) uoJoiw G'Z9 ueyl ssa| ‘(S9O) sisAleue azis ureib uo paseg - (q)
‘leuarew Buiddes BuiApapun
3y} JO BWOS papn[oul OS[e eyl paurelqo sem sjdwres o1yl Wwd g 01 0 & ‘Juasald sem Juswipas pauresf sulj Jo wo g
ueyl SSa| aJay/\ "W g Ueyl SSa| 1am suone|nwnade aiaym 1daoxa ‘ded sanijin ayl uo parejnwnade pey eyl
JuBwWIpas paurelb auly 8yl Jo SSaUXDIYL ([N} BY} JO PalsIsu0d sajdwes pareubisap 0¥, ‘Y00Z '98d/ AON U] - () :S910N

..... 01 g T 0g-S
..... 01 5 ) v 62-S
......................... 4 82-S
......................... 5 Lz-S
......................... 4 9z-S
......................... L S2-S
5e 01 °O I 0T c 0 ] | ve-S
......................... € €2-S
..... 01 §'9 0T 8 zz-s
.................... ) L 12-S
..... ) S'€ 0T [4 0z-S
..... 01 8 SC 01 v 61-S
..... 01 € ) L 81-S
4 ) 9O 01 A e L1-S
..... 01 5 82 ) 5 91-S
85 01 STT Z§ 0T a o | o [ ST-S
.............................. 0'6 01 () vT-OM
.............................. L'S 0T () ET-OM|
..... 01 S G 01 € Z 0T () ZT-OMW
LL 01 50T e 0T L €T 01 () TT-OM
..... 01 S aT ) € T. 0T () 0T-OM
..... ) g's TE 01 9 T 0T () 6-OMW\
..... 01 v S €€ o1 (0) 8-OM
4 01 € LT 0T v S ) () L-OM

(@)(s9) (wo) (wo) (@)(s9) (e)(wo) (wo) (@)(s9) (e)(wo) (wo)

SSaudIYL | SsauxolyL SSauMIIYL | SsauxolyL SSaUMIIYL | SsauxoIyL
saulq % a|dwes saulq saulH 9% a|dwes saulH saulH 9 a|dwes saul4
S0- A ¥0-980d/'\ON 0-1dv uope207

uoiBulysepn ‘ewooe |
Kemusyep Sso4 eay | pesH mm_QEmm JO Sjualu0) ,SaulH,, pue sassau)dlyL ._w\ﬁml_ paulels aul4 - 2 319dV.L



(Wns |q1-20-G - SSAUXDIYL SBUI)

uoibulysepn ‘ewode |
Kemiarep) Sso- eayl pesH

v Jo € abed "ou| ‘puens|bng paisw|O ‘uoljeq
.......... 4 9C 0T 0TO0 T 9-OMW\
.......... V1 18 0T cT G-OMW\
.......... €T 9€ 0T LT016 7-OM\
.......... €T (014 0ot 1T €-OM\
.......... +€T A ot 9T 2-OM\
......................... 6T da1-OM\
............... Ge 0T - T-OMW\

sajdwes asueldwo)
.......... T S0 vZ-S
.............................. €2-S
.............................. ¢cS
.............................. T1¢-S
.............................. 0¢-s
.......... 1% e - 4 6T-S|
.............................. 81-S
.......... [ S0 LT-S
.............................. 91-S
............... 14 4 T ar1-0d
e | €c 4 4 ¥1-0d
(017 [ 9€ 4 4 €1-0d
14 4 € 1T 4 T ¢1-0d
0s 4 € L8 4 T TT-0d
6T 4 T WA 4 S0 0T-0d
514 [ 6 85 [ L 6-04d
(A% 4 L VA% 4 L 8-0d
e 4 +ZT 1% 4 9 ,-0d
1% 4 A4 (015 4 OTOIT 9-0d
18 4 VT 18 4 (4" G-0d
€9 4 €T 1% 4 LT 016 7-0d
zg 4 £T 9y 4 T £-0Y
9 4 +€1 s 4 91 2-0d
......................... 6T g1-0y
v | Jk z | T-04
so|dwes Buiurepn Aje3

(a)(s9) (wd) (wo) (@)(s9) (wo) (wo)

SSaUWOIYL | SsauxaIyL SSaUXDIYL | ssauxdIyL

sauld % a|dwes saul4 sauld % a|dwes saul4

10- Rey 90- Aey uoneonT

sa|dwes Jo Sjualuo) ,Saul4, pue sassaualyl Jake] paurelo aul4 - Z 319V.L




(Wns |q1-20-G - SSAUXDIYL SBUI) v Jo v afed "ou| ‘puenslbng paiswi|o ‘uoled

‘sg|dwes wo QT 01 0 8y 01 pasedwod se sajdwes wo g 01 0 ay} jo abeuaalad
Jabue| e pasudwod pue 31y wo T Ajerewixosdde 03 dn Buiyeod uiyy e woly pabuel feusyew pauresb-auy siyL "pade|d sem
reuarew Buidded feuly syl aduIs paleinwnNIde aAey 01 PaAISSUO SeM [elalew IS Apues aulj e Jo SSauxdIy) d|qeleA v - (9)
9zIs ul (wn) uoJoiw G'Z9 ueyl ssa| ‘(S9O) sisAleue azis ureib uo paseg - (q)
‘leuarew Buiddes BuiApapun
3y} JO BWOS papn[oul OS[e eyl paurelqo sem sjdwres o1yl Wwd g 01 0 & ‘Juasald sem Juswipas pauresf sulj Jo wo g
ueyl SSa| aJay/\ "W g Ueyl SSa| 1am suone|nwnade aiaym 1daoxa ‘ded sanijin ayl uo parejnwnade pey eyl
JuBwWIpas paurelb auly 8yl Jo SSaUXDIYI [N} BY} JO pPalsIsu0d sajdwes pareubisap 0¥, ‘Y00Z '98d/ AON U] - () :S910N

uoibulysepn ‘ewode |
Kemiarep) Sso- eayl pesH

.............................. 0€-S
.............................. 62-S
.............................. 82-S
.............................. LZ-S
.............................. 92-S
.............................. S¢-S

01 T v 0T S0 ve-S
.............................. €¢-S
.............................. 2e-S
.............................. 12-S
.............................. 0z-S
..... 01 v 01 ) [4 61-S
.............................. 81-S
..... ) 4 g's 0T S0 LT-S
.............................. 9T-S
..... 0T € €6 0T 4 ST-S
.......... +€1 s 0T L vT-OM
............... ge 0T L £T-OM
.......... € S 0T T ZT-OM
.......... € T8 0T T TT-OM
.......... T LYy 01 S0 0T-OM
.......... 6 ot 0T L 6-OM\
.......... L 8¢ 01 L 8-OM
.......... +1T 12 0T 9 L-OM

(a)(s9) (wd) (wo) (@)(s9) (wo) (wo)

SSaUWOIYL | SsauxaIyL SSaUXDIYL | ssauxdIyL
sauld % a|dwes saul4 sauld % a|dwes saul4
10- Rey 90- Aey uoneonT

sa|dwes Jo Sjualuo) ,Saul4, pue sassaualyl Jake] paurelo aul4 - Z 319V.L




(sebelany-pbuw |g) erep pas SIA Sso4eayl) 2 Jo T abed *ou| ‘puens)bn paisw|O ‘uoleq

9GTCT | 988€T | ¢LEST | ¥0OCT || ¥9ST | 0EST v.1€ 00¢ 89¢ G8T 01¢ 1L 120 9T'0 620 | 80'0> 18 69 c0T cc abelany
1628 | 09TTT | 8186 0/Z || €80T | 0GET | ¢Z8€eC 9C €Lt 69T T 114 ST0 ST0 220 | so0> 79 0L 0L 9 ,-0d
VELTT 08¢8 OT9ET | 0SOT || TLET (0] 73 0.,0€ 791 Lac 1T 9T¢ 99 8T°0 1T0 €0 80°0> 98 VA% 4 8T 9-0d
€8¥8 | 0620T | 08.6T | 6SC 0€6 016 0TTS 122 0ce 68T 18T 0L Z'0 6T°0 €0 600 8L 9L 80T 6T S-0d
C¢GTTT | 089ST | 0€86T | 898 || ¥LET | 0S50C | OElv T6T lee 80T ¥5¢ 0L ze0 Al S0 800 LL 144 (04 6T 7-0d
TZTL | 06TCT | €098 | 6.¢¢ || 0O€8 08TT | OV.LT 989 €1t 99T ect STT T0 9T'0 120 T0 9€ 29 SS 1474 €-0d
09T9¢ | OTLTC | 0O6ELT | €E0T || 0S€E | 09SC ¥¥8¢ L6T 6€S 1414 T9¢ 1L ¢0 Al €0 oT'0> 4N L6 cct 014 ¢-0d
€yTZT | 068.T | 0LS8T | 299¢ || OTOC | 0€6T | O¥eEC 09T 08¢ 182 68¢ V. €0 T0 20 | 900> | ITT 06 0T 14 7-0d
uiseg Buiuiny]
1002 9002 S00¢ ¥00¢C || L00CZ 900C¢ S00C  +00ZC || L00OZ 900C¢ S00Z P¥00¢C || L0OZ  900C¢ S00Z  +00Z || L00Z 900C S00Z #00¢C
HVdH Hvd1 auiz ISTEIET pesT uonedo
06TZT | OT8OT | TS8LT | GZST || SSST | 9T<T 80TS JANA 8T¢ /ST S0¢ €L 8T°0 10 6€°0 800 S, 6S 9TT €c abelany|
0€/ST | 0688 9898 | 09€. || ov¥TZ | 0€8 966 859 95¢ 6T¢C €0¢ 19T T0 €10 €10 T0 0L 19 85 ¥S ¥T1-04d
ov¥0€ | OV6ZT | 09.G | 08TY || 00LE | OETT 989 €0€ 60T 80¢ 81T 66 Z'0 fAN0] 800 | L00 €T €L 8¢ f4% €1-0d
8eYS 906¢ | 0596¢ [44 706 96€ | OTS8T | 0¢> 60T | 665 | LI¢C 144 ¥1°0 | S0°0> 8'0 | S0°0> 6¢ 6T 98T 14 Z1-0d
67€8 T/¥T | 060SC | 188 || CTOT 01T 0986 8€e G6T | 695 | T€C €8 6T°0 | 900> | ¥8°0 | €T0 €L €T 8.T 1 T1-0d
Ge8e L16 0eese | ¢6e viv 6L 0,56 6GT 2ot Zs €0¢ 144 800 | ¥0'0> 9'0 | 900> €e ST 6GT 1T 0T-0d
0L60T | 0¢CET | 061702 LS 00CT | 06.T 0€0S 0ET 44 8GT 11¢ €€g ¢0 8¢°0 S0 L0°0> 98 9/ 144" ST 6-0d
0¢80T | 008ET | OTELT | €TC || TSYT | ¥.6T | OV9¥ 8¢ 78T 0ST S1¢ €e 8T°0 [4A] S0 | 900> 0L €L ST S 8-0d
1628 09TTT 8186 0L¢ €80T | 0SET ¢8€¢ 9¢ €LT 69T Wi 1h% ST0 ST'0 ¢¢’0 | Ss0°0> 79 0L 0L 9 /-0d
¥€LTT | 08¢8 | OT9ET | 0SOT || TLET (073 0L0g 9T lee Tt 91¢ 95 8T0 170 €0 | 800> 98 VA4 1T 8T 9-0d
€878 06¢0T | 08161 6G¢ 0€6 016 OTTS VL 0ce 68T /8T 0L ¢0 6T°0 €0 600 8/ 9/ 80T 6T G-0d
C¢GTTT | 089ST | 0€86T | 898 || ¥LET | 0S0C | 0OEl¥ T6T YXA4 80T 7S¢ 0L Ze0 0 S0 800 LL 144 (04 6T 7-0d
1¢TL 06T¢CT €098 6.¢¢ 0€8 08TT ov.LT 989 €17 997 €T S1T T0 91’0 120 TO 9€ 29 GS 14% €-0d
09T9C | OTLTC | 06ELT | €€0T || 0S€E | 0SS¢ | v¥8¢ 16T 6€S 14514 T9¢ TL 0 0 €0 | oTo> || ¥TT 16 [24) (074 Z2-0d
EVTZT | 068LT | 0LS8T | L99¢ || OTOC | 0€6T ovee 09T 08¢ 18¢ 68¢ VL €0 T0 ¢0 900> 1117 06 70T 14 1-0d

eIy NIOM ‘|1IN

100z 9002 S00Z ¥00Z |[ 2002 9002 G002 +00Z || 200z 900z S00Z ¥0OZ |[ 200z 9002 G002 +00Z |[ 200z 9002 S00Z ¥00Z
HVdH Hvd1 ouiz AinasaN pean uoIea0T

uoibulysep ‘ewode |
Kemiorepy sso ealjL peoH suoleIIuUadu0) 1uswWIpas bulurepy Ajye3 abelaay Jo Arewwns - € 379v.L




(sebelany-pbuw |g) erep pas SIA Sso4eayl) 2 10 z abed *ou| ‘puens)bn paisw|O ‘uoleq

9T ect S0¢ 9 LG€9 | 00T9 | 9895 | ¥.S abelany
S0T 16 0ct pu 00.L€ | 00¥S | OO¥¥ | 08T 1-0d
9T €Tt 26T Z'6 009G | 006¢ | OO¥Y | 00S 9-0d
et 44" €L2 o8 4 000 | 00¥S | 009S | OTT S-0d
(04 80T LT LS 00TS | 006S | 0029 | 09¢ 7-0d
79 VET 8.1 c'L 009¢ 00TS | 00C€ | 00TT €-0d
eer 69T 00¢ €9 00S6 | 00,8 | 00EL | OLv 2-0d
clT S6 00¢ L'S 000¥T | 00€8 | 00Z8 | OOET 1-0d

uiseg Buiuiny]

/00C¢ 900C¢ S00cC 100C ,00¢ 900¢ S00C¢ ¥00¢

sd0d dH34g uoles07]

cct €0T 11¢ L LSVS v6vv | 625 999 abelany|
(445 29 0TT pu 002y | 009€ | 009€ | 000€E ¥T1-0d
26T 86 08 pu 00€L | 00LE | 00TZ | OOVT €1-0d
ZL a4 Sl¢ pu 00¢¢ | 00ET | 008€E 09 Z1-0d
8€T 8'6 18€ 1T 00T9 00TT | 00S€ 08¢ 11-0d
o 8¢ clLe pu 0097 0Zv | 009€ 08 0T-0d
44 9¢¢ 6T¢ 59 0029 00Lv | 00S€ (01574 6-0d
9€T 1T 88T pu 00ey | 00¥S | 00SE | OTT 8-0d
S0T L6 0ctT pu 00.L€ 00vS | OOvY 08T /-0d
9T €1t 26T Z'6 0095 | 006E | OO¥Y | 00S 9-0d
eVl 474" €l¢ v 0001 00vS | 009S 01T G-0d
(04 80T LT LS 00TS | 006S | 0029 | 09¢ 7-0d
79 VET 8.1 c'L 009¢ 00TS | 00C€ | 00TT €-0d
eet 69T 00¢ €9 00S6 | 00,8 | 00EL | OLt Z2-0d
clT S6 00¢ L'S 000¥T | 00€8 | 00Z8 | OOET 1-0d

eIy NIOM ‘|1IN

L00C¢ 900C¢ S00C¢ ¥00¢ L00¢ 900¢ S00C¢ 002
sd0d dH3g uoles0T

uoibulysep ‘ewode |
Kemioyem S04 BaUlL PesH suoleIIuUadu0) 1uswWIpas bulurepy Ajye3 abelaay Jo Arewwns - € 379v.L




(peaH Arewwins-erep 900z M arepdn sdei] pas)

T Jo T abed

"oU| ‘pueAs|Bng paiswiO ‘uoleq

aAaalgo Arend wawipas Aeg juawadsuswwo) - 0OS
pauodal 0N - -----
yuelq Aloreloge| Ul padalap alAfeuy - O
uone.IUd2UO0D pajewnsy - ¢

anjeA paleslpul e pa1da1ap 10N - N

'900¢ leqwiadaq ‘ewode] Jo AuD Ag paredald ‘shkemiarepn poobsQ-iajeaaymn

pue sso4 eayl ‘Woday 9002-100Z 1snbny ‘BuLIOlUON J81eMWIOIS Ul GT-3 9|ge.l - 82In0S :S910N
69 6 | - | - 8¢0TT 19921 9.v¢ 2€9¢ c0T 90¢€ 800 12T ueawoan
€6 it - | S8yl 666ST T1G66¢ 810¢€ ovT eve STO0 GoT wmm;w><
8 '€ a¢Tl av'1 009T €61V €28 0S. 14 ectT 9€0'0 L'SE MO
0ce 149 a€T av'T 000T¥Y 0200¥ 0265 00¢.L 0.9 062 ¢l6°0 029 co_I
(suonoalap) abuey
N 09T rnet cN et rnet 00062 006TT 06£2 00T9 012 06/ 96°0 029 |L002/91v
.................... 000.€ 00S8 ovTe 0099 ove S00¢/6T/Y
90¢ 96 N8 N8 0008T 0200T 1€0¢ 00.v 0c¢e 619 £/.60 0EY 00¢2/8/v
0ce nve nve nve 000TV 0¢/ST 0esy 00c.L ogT | -— | - | - €00¢/8¢/v
.................... 00097 ovv.L 62ST 008¢ 0.9 t42A 090 88¢€ 200¢/9¢/e
£za4-sve
46/, fNe¢e fN¢e fNee 009T 0071 0G9¢€ (01015 66 €¢e £ S00 €8T 900¢/S/S
o4 N ot Nnot N ot 000ST 0891 (0[0)4% 009T 98 6T¢ £ S00 6176 S00¢/6T/Y
N s9 NN INRNCWA fNe6. 0000T 8859 ¢CeT 00.T 6 96¢ £ 900 '96 00¢2/8/v
9'0v neo neo fNeE9 000¢¢ 0€0TT 00¢c¢ 00g¢ CNOET cee 800 ¢0¢ €00¢/8¢/v
6. VT Nngs Nn8s 00,6 0959 8GTT 00Te OTT 214 800 42" 200¢/9¢/e
9Q4-5£2
988 fNe¢e fN¢e fNee 00TS 0918 098 00vT (R4 TT¢ £ ¥0°0 809 900¢/9/v
Ge nes nes nes 009¢€ 0609 0961 0S. N s¢ ectT N ¥0°0 L'SE S00¢/6T/Y
nea. L EO6 N8 N8 0058 00TO0¢C 67EE 008T 09 €ec £ OTO €L 00¢2/8/v
ns £6¢T nvy INAI% 000417 0TE8C 6051 000€ ¢l (NNRA £9T0 £ 6cT €00¢/8¢/v
0€ dcv a€T av'T 000€ €61V €28 (0]0)741 (WA [ G8T S0'0 199 200¢/9¢/e
1a4-9.€2
/6T nee nee nee 0088 0€S8¢ 0801 009¢ 69 19¢ S0°0 S'T8 900¢/9/v
10T Nnas6 Nnage6 Nnas6 0001T 0009¢ 0S.S (0]0) 24 ¢l 06¢ £90°0 Sv. S00¢/6T/Y
0TT CTT N8 N8 000TT 0c2¢ese 089 000¢ 16 10€ £/.00 V1T 00¢2/8/v
29 98¢ nvy (N4 000¢¢ 0200v 0¢6S 00.L€ 0€T [ 99¢ CTTO CVvTT €00¢/8¢/v
8 G'8 Nneo9 Nneo9 0091 0G8.T €9¢¢ 00T¢ 09T [ 0cc 700 6'8. 200¢/9¢/e
2a4-v.€2
00€ e 6 9T 00€T 000.T 0025 SUON SUON 0TY 650 0S¥ 00S
(bx/6n) | (Bxy/bn) | (Bx/6n) | (By/6n) [ (bx/6n) [ (Bx/6n) | (6x/6n) | (bx/6w) | (Bx/6w) [ (Bx/6w) | (B/6w) | (63/6w) suun
sgod-L | 1aa-v'v | 3aa-v'v | aaa-v'v | dH3g HVdH Hvd1 |10 AnesH| [esaiq oulz [ Ainossy | pean
VM ‘ewoode |

Kemuarepn sso eayl Jo peaH

9002 01 Z00Z - suolfeliuasuo) deil JUBWIPSS - ¥ 379VL




PAP00103-11

PUGET SOUND

COMMENCEMENT

RUSTON

TACOMA

COMMENCMENT

Way

PROJECT
AREA

TACOMA

DOME Q
L \/6

0 1/4 1/2
SCALE IN MILES

Head of Thea Foss Waterway Remediation

VICINITY MAP

LOCATION MAP
(NOT TO SCALE)

PAP00103 FIGURE 1 06/09/04

Dalton, Olmsted & Fuglevand, Inc.




\ ‘ \
‘ “ L ™ ey — \ \
\ ‘ 40 0 80
‘\ FOSS LANDING | Scale in Feet \ %
| \
I \ SR-509 BRIDGE‘\ \ o\
L — S \ ?;“n \-.“
( GRATING) Outf r ‘ N
METAL GRATIN . | | \
“Recapping” Area utfall 243 - BERG SCAFFOLDING | |
Completed by City )‘f B : L - 18" DIA. -
/ S Former American _— LOGS
Plating Site o — ) ‘
Rock Buttress

(Station 70+00 | |
t070+10-7(

SR509 Seep CAP

Laz - |\

\ T
) |
.

. ;Ju/,\ 3'; — < _/ “ |
City’s Work Ufilitksf,sl\(lfgggf )\7
Area ea

Sheet Pile Wall
(Station 70+10)

\ , BN NG — - 4 < g~ /7 /  Twin 96” Outfalls
| N NSRS ==\ 4 20 = Gz (237A and 237B)
L - R \ \ "Std. Chemical =
| } ‘ Slope Area : b= 4 ;
EXISTING “ “ “ (former location of 7 ‘ L ’ ]
BUILDING : | —— | Std. Chem. Seep) g & — y |
‘ | EXISTING| y ‘
‘ | BUILDING — - _, \
| Outfall 235 | |
| ///// ) P ’ “
‘\ N ok 500 BRIDGE / s “
L \ /// P ‘
- / // }
}7 - — //T zgrdgTREE o \ Head Thea Foss Waterway
— [— e = AN N\ Tacoma, Washington
Remedial Features
Utilities’ Work Area
PAP-001-04 FIGURE 2 Sept. 2006
Ref: Head of WOTerWOy b 2006.cdr Dalton, Olmsted & Fuglevand, Inc.




RAMP
(METAL GRATING)

RA20

<‘ - \;:/sfzzgt;p

RAT9A

s RA19B

,12 —
Qo / )
P

| FOSS LANDING

__./// : =
________ I Sheet Pile Wall

& Utilities’ OMMP Sample Location - 2007 (0 to 2 cm)
/A City Supplemental Sample Location - 2007 (0 to 10 cm)
® Utilities’ OMMP Sample Location (previous years)
V| Supplemental Sample Location (previous years)
RC Utilities” OMMP Early Warning Sample (0 to 2 cm)
wc Utilities" OMMP Compliance Sample (0 to 10 cm)
S- Supplemental Sample (0to 2 or 0to 10 cm)
RA- City Remedial Action (Work) Area

O OMMP Waterway Cap Core Sampling Location

,Q' Supplemental Waterway Cap Core Sampling Location

| BUILDING|

EXISTING|

\SR-SOQ BRIDGE‘\

Outfall 243

Scale in Feet

| €
— — //ngrdS‘RE - e — Head Thea Foss Waterway
- _ e . N\ Tacoma, Washington

Ref; Sur Spl Loc Map 2007.cdr

Sediment Sampling Locations
Utilities Work Area
April 2004 to May 2007

PAP-001-04 FIGURE 3 July 2007
Dalton, Olmsted & Fuglevand, Inc.




AUG 08 2007 10:25:09

P:\2562_THEA FOSS\THEA FOSS\OMMP\YEAR 3 MAY 07\CAD\FOSSFIGURE—MAY 07 REVISED\FOSSFIGURE 4 .DWG

PLOT/UPDATE:

L‘"I 1 |
(&)
CITY RECONTAMINATION S -
CAPPING AREA - SCOUR PROTECTION
. 3 . APRON
) ' z - ] | LEGEND:
SC-04 T SC—Oj} I
et ¥ e MAJOR CONTOUR LINES
PROJECT LIMIT
QUTFALL 243 |
CITY OF TACOMA WORK AREA
: IMPERMEABLE CAP
FINE—GRAINED SEDIMENT
ACCUMULATION >10 CM
- R{:m~09.
: = FINE—GRAINED SEDIMENT
eI . ] i ACCUMULATION >5 CM
S-1¥ o S-19 4 W(:-—g. i ‘. 13+
°
RC/WC—08/R~03
Yl 96 IN. .13 — THICKNESS OF SEDIMENT
OUTFALLS  pe/we—03 ACCUMULATION IN CM
= NA — NOT AVAILABLE

repwe—03@ 13 /

NOTES:

REMEDIATION WORK NORTH OF THE TRANSITION
WALL AT STATION 70 + 10 PERFORMED BY
THE CITY OF TACOMA

1. BATHYMETRY SURVEY UP TO ELEVATION +5 MLLW COMPLETED

By TETRA TECH EC ON MAY 10, 2006
OUTFALL 235 SC-02

2. TOPOGRAPHIC DATA SHOWN ABOVE +5 MLLW WAS PROVIDED BY
APEX ENGINEERING LLC, DATED 2/7/02, 3/8/02, 5/16/02,
10/2/02 and 10/12/02.

3. UPLAND PROJECT LIMIT IS +12 FEET MLLW.

HWY 509 BRIDGE

_ = Z-@-ammy

B B - -— - Head of The Thea Foss Waterway

= Post—-Construction Monitoring

GRAPHIC SCALE @ TETRA TECH EC, INC.

50° o 25 50 100’
Thea Foss Waterway ey . S— Figure 4

(IN FEET) Thickness {cm) of Fine—grained Material
May 2007




JUsWIpas paulels) aul JO SSauXdIyL (weiboISIH-20-S - SSaWXdIYL SaulH) "ou| ‘puens|bng paisw|O ‘uoljeq
S 34N9Ol4

SR I S N S SN N Y S o o o N
T A S A C N S S AR R PO A
- 0
- C
- v
9
L0-ken @ ; m
90-AeN O 8 w
so-ken O ®
¥0-09a W Lot 2
(@]
v0-1dva 3
- - ¢l
ealy ,Buiddesay, Q1D
- VT
9T
8T
ealy MI0MA ,Salll]lIN Ul JUsWIpasS paulels auld JO SSauXdlyl

uoibulysepn ‘ewose |
Kemiarep\ sso4 eayL



£00¢ 01 900¢ uswipas (20 90 9BUBYD-20-G - SSBUNDIYL SdUI) "ou| ‘puenslbng paiswi|o ‘uoled
paurels auld Jo ssauxdIy] ul abueyd
9 34dN9ld

S S
P DTS AN S N «o/@ AN L L e L PP

L © ! 9 < Q © Q X \% © S L
- -
L
L 2-
L 1-
- 0
- T
- C

(w9o) ssauxaIylL

_ ealy ,Buiddesay, Q1D _‘ v

1,002 Ael\ 019002 Ae\ - ealy YI0M ,SalllilN Ul
1UBWIPaS paulels) aul4 JO sSauydIyl ul abueyd

uoibuiysepn ‘ewoode |
Aemuarepy sso- eayl



P:\2562_THEA FOSS\THEA FOSS\OMMP\YEAR 3 MAY 07\CAD\FOSSFIGURE—MAY 07 REVISED\FOSSFIGURE 7.DWG

PLOT/UPDATE:

JUL 17 2007 11:22:34

CITY RECONTAMINATION
CAPPING AREA

SCOUR PROTECTION |

HWY 509 BRIDGE

APRON | LEGEND:
SC-04 $0= O% I __— -——__ MAJOR CONTOUR LINES
| - i
‘ PROJE%ITFLILMJL g g T . CITY OF TACOMA WORK
[ AREA

7 ] S-19

IMPERMEABLE CAP

: #e/Me-02 g DBO00 [HPAH] > 17,000 ug/kg

HPAH SQO = 17,000 wug/kg

\RC/WC-05

8500 J

[HPAH] > 10,000 to 17,000

#9/kg
. 11000
HRC fwWC—08 /R-03, . .
J ( 2000 J) o6 HPAH = High molecular weight
=< oo 2o - Polycyclic Aromatic Hydrocarbons

©11000 J 12000 J

RC/WC—04,/R—02

SC-01

REMEDIATION WORK NORTH OF THE TRANSITION
WALL AT STATION 70 + 10 PERFORMED BY
THE CITY OF TACOMA

' 7100 J _ [oal CONCENTRATION IN pg/kg
°
RC/WC—-03
R : NA — NOT AVAILABLE
“riue07 08300 J
I\ LS\ J — ESTIMATED VALUE

0 r/N 912000 J

M

NOTES:

1. BATHYMETRY SURVEY UP TO ELEVATION +5 MLLW COMPLETED

By TETRA TECH EC ON MAY 10, 2006
OUTFALL 235 SC-02

2. TOPOGRAPHIC DATA SHOWN ABOVE +5 MLLW WAS PROVIDED BY
APEX ENGINEERING LLC, DATED 2/7/02, 3/8/02, 5/16/02,
10/2/02 and 10/12/02.

3. UPLAND PROJECT LIMIT IS +12 FEET MLLW.

HWY 509 BRIDGE

= TR Z -
Head of The Thea Foss Waterway
Post—-Construction Monitoring
GRAPHIC SCALE @ TETRA TECH EC, INC.
50° o 25 50 100’
™ Migure 7
(INFRET) HPAH Concentration
0-2 cm Sediment
May 2007




P:\2562_THEA FOSS\THEA FOSS\OMMP\YEAR 3 MAY 07\CAD\FOSSFIGURE—MAY 07 REVISED\FOSSFIGURE 8.DWG

PLOT/UPDATE:

AUG 08 2007 10:11:26

| CITY RECONTAMINATION
| CAPPING AREA

SC-04

HWY 509 BRIDGE

‘ PROJECT LIMIT

\| SCOUR PROTECTION | ||
| APRON |
|

e

OUTFALL 243

REMEDIATION WORK NORTH OF THE TRANSITION
10 PERFORMED BY

WALL AT STATION 70 +
THE CITY OF TACOMA

OUTFALL 235

HWY 509 BRIDGE
N\
\
N\
A

) SRSRGEES 3 Q_Zm

GRAPHIC SCALE

50" 0 25" 50 100
(IN FEET)

.
/I I
LEGEND:

—~— T  MAJOR CONTOUR LINES

” CITY OF TACOMA WORK

” AREA

' I IMPERMEABLE CAP

-
|

BEHP SQO = 1,300 wg/kg

- [BEHP] > 1,300 to 3,900 ug/kg

[BEHP] > 3,900 ug/kg

BEHP = BIS (2—Ethylhexyl) phthalate
ml'lt\l‘-'AgLEslN' 2600
. — BEHP CONCENTRATION IN ug/kg
RC/WC—03
NA = NOT AVAILABLE

NOTES:

BATHYMETRY SURVEY UP TO ELEVATION +5 MLLW COMPLETED
By TETRA TECH EC ON MAY 10, 2006

TOPOGRAPHIC DATA SHOWN ABOVE +5 MLLW WAS PROVIDED BY
APEX ENGINEERING LLC, DATED 2/7/02, 3/8/02, 5/16/02,
10/2/02 and 10/12/02.

UPLAND PROJECT LIMIT IS +12 FEET MLLW.

Head of The Thea Foss Waterway
Post—-Construction Monitoring

@ TETRA TECH EC, INC.

Figure 8
BEHP Concentration

0-2 cm Sediment
May 2007




Head Thea Foss Waterway
Tacoma, Washington

Average Lead Concentrations
Early Warning Samples - Utilities' Work Area
o 140
S, 120
E 100 -
S 80
S 60
g 40 -
S 20
o 4
2004 2005 2006 2007
Average Mercury Concentrations
Early Warning Samples - Utilities' Work Area
. 0.50
o
4
S 0.40
E
§ 0301
€ 0.20
c
3
2 0.10
o
© 0.00 -
2004 2005 2006 2007
Average Zinc Concentrations
Early Warning Samples - Utilities' Work Area
~ 250
(=]
=
> 200
E
.5 150
£ 100 |
c
[}
S 50
o
U 0 |
2004 2005 2006 2007
FIGURE 9
Page 1 0f 3 Average Concentrations

Dalton, Olmsted Fuglevand, Inc. (TheaFoss Yr3 sed data tbl mgd-Histo Avg Head) Utilities' Work Area



Head Thea Foss Waterway
Tacoma, Washington

Average LPAH Concentrations
Early Warning Samples - Utilities' Work Area
_ 6000
g
e, 5000
%’ 4000
5 3000
£ 2000 -
£ 1000
S
2004 2005 2006 2007
Average HPAH Concentrations
Early Warning Samples - Utilities' Work Area
_. 20000
o
=
5 15000 1
s
5 10000
c
8 5000 -
e
o
o 0
2004 2005 2006 2007
Average BEHP Concentrations
Early Warning Samples - Utilities' Work Area
__ 6000
o
< 5000
()]
= 4000
s
'3 3000
S 2000 -
g
§ 1000 A
o
0
2004 2005 2006 2007
FIGURE 9
Page 2 of 3 Average Concentrations

Dalton, Olmsted Fuglevand, Inc. (TheaFoss Yr3 sed data tbl mgd-Histo Avg Head) Utilities' Work Area



Head Thea Foss Waterway
Tacoma, Washington

Early Warning Samples - Utilities' Work Area

Average PCB Concentrations

250
200

150 A
100 A

Concentration (ug/kg)
a1
o

o

2004

2005 2006

2007

Dalton, Olmsted Fuglevand, Inc.

Page 3 of 3
(TheaFoss Yr3 sed data thl mgd-Histo Avg Head)

FIGURE 9
Average Concentrations
Utilities' Work Area



Head Thea Foss Waterway
Tacoma, Washington

Average Lead Concentrations
Early Warning Samples - Turning Basin
120
4
> 100
E
= 80
5 60
S 40 1
2 o0
3
0 i
2004 2005 2006 2007
Average Mercury Concentrations
Early Warning Samples - Turning Basin
. <0.35
o
=< <0.30 -
(@]
£ <0.25
'5 <0.20 ~
8 <0.15
& <0.10 -
g
o <0.05 T
© <0.00 |
2004 2005 2006 2007
Average Zinc Concentrations
Early Warning Samples - Turning Basin
~ 300
g
E, 250
= 200
&
E 150
€ 100
3
c 50 -
O
U 0 |
2004 2005 2006 2007
FIGURE 10

Average Concentrations

Page 1 of 3 Turning Basin

Dalton, Olmsted Fuglevand, Inc. (TheaFoss Yr3 sed data tbl mgd-Histo Avg Basin)



Head Thea Foss Waterway
Tacoma, Washington

Average LPAH Concentrations
Early Warning Samples - Turning Basin
_ 3500
£ 3000
(@]
3 2500
S 2000
8 1500
c
o 1000 -
g
3 500
0 |
2004 2005 2006 2007
Average HPAH Concentrations
Early Warning Samples - Turning Basin
_. 20000
o
=
5’ 15000 1
s
7 10000
c
8 5000 -
o
o
o 0
2004 2005 2006 2007
Average BEHP Concentrations
Early Warning Samples - Turning Basin
__ 7000
£ 6000
S 5000
§ 4000
£ 3000 |
c
§ 2000 -
S 1000 A
o
0
2004 2005 2006 2007

FIGURE 10
Average Concentrations

Page 2 of 3 Turning Basin

Dalton, Olmsted Fuglevand, Inc. (TheaFoss Yr3 sed data tbl mgd-Histo Avg Basin)



Head Thea Foss Waterway
Tacoma, Washington

Average PCB Concentrations
Early Warning Samples - Turning Basin

250

200

150 -

100 -

al
o

Concentration (ug/kg)

|

2004 2005 2006 2007

FIGURE 10

Average Concentrations

Page 3 of 3 Turning Basin
Dalton, Olmsted Fuglevand, Inc. (TheaFoss Yr3 sed data tbl mgd-Histo Avg Basin)



ouy ‘puead[Sng 29 pASW[O ‘uoe
200z Ainp LL 3¥NOI4 ¥0-100-dVd

so|dweg Buiutep Ape3 L00Z 03 002
"2U0) JuBWIPAS dHIG SA HVdH

uojbuiysep) ‘ewooe]
Remiolep\ sso- eay]l o pesH

so|dWIDS 9002 ©F ¥00T 4

8|dwins /002 AN @

1p2° /0 01 0 Juswipag @C_CLN>> >_me_ oy

(63/6n) dH39
00091 000wl 000c¢l 00001 0008 0009 000v 000¢ 0
| | | | | | | . _‘ O
50&. M
* 000G1
. E‘Om. W
* =
- o 0000 2
¢ S
000S¢
69°0=x -~ 2004®
€8°0=4d
—or® 0000€
000G€
(L00Z 01 002 ‘WO Z 0} O Jusawipas Buiuiem Ajues)
s$so4 eay] jo pesH - HVYdH ‘A dH34d




ouy ‘puead[Sng 29 pASW[O ‘uoe

£00z Ainr ¢l 3¥NOI4  v0"l00°dvd o|dWDS JueUIPS BUILIOM AUDI 4

'ou0) deuj-juswipag J9)eMWIo}S YIM (czad) sve v (lad) 9.€2 @

"'OU0D JUBWIPAS

1p0°/0 SS04 eay] del] peg m pag uosuedwo) :joy

dH3g pue HvVdH jo :Ow_._mn_EOU
m «
Kenioieh, Sso 1 syl 10 peak (9ad) sez M (cad) viez @
SIIOPHNO
(63/6Nn) dH39
000SY 0000% 000S€ 0000€ 00052 00002 000G 00001 0005

w\\\|| \ 4 . v
s M (Lo 1o¥*
/A
... & A emccmmemmesmms=sm=—yla=
-.lllllllllll'lllllllllllllll'lllll' . \\‘ i
-~ B e 7 | ooo0z
sioyno Jsepows —/ \ 5 :
o 00052
7 *
\\\\\ . \ o
- . 0000€
e \ (Lo)gLod’
: ..\ o © \\ 0005€
SIIHNO 19007 m \r -\\\ suoypyuddUoY | .
Y. ® e gdwps juswipes
Tt Bujuiopm o3 Jo pusy | o

(2002 01) yuswipag Jajemurio)g deu]-Juswipag

Y}IM suonjesjuasuos) Juswipasg Buiuiepp Ae3 jo uosiedwo)

(63/6n) HVYdH




	COVER
	INSIDE COVER
	CONTENTS
	ACRONYMS AND ABBREVIATIONS
	1. INTRODUCTION
	1.1 PURPOSE AND OBJECTIVES
	FIGURE 1-1. VICINITY MAP


	2. OMMP ACTIVITIES
	2.1 YEAR 0 OMMP ACTIVITIES
	2.2 YEAR 1 ACTIVITIES
	2.3 POST-CITY REMEDIAL ACTION
	2.4 YEAR 2 ACTIVITIES
	2.5 SUPPLEMENTAL YEAR 2 ACTIVITIES
	2.6 YEAR 3 ACTIVITIES
	Table 2-1. OMMP Schedule (Revised March 2007 [PERCo 2007])
	Figure 2-1. OMMP Monitoring Location Plan


	3. PHYSICAL OBSERVATIONS
	3.1 VISUAL INSPECTION
	3.2 WATERWAY CAP INSPECTION
	Figure 3-1. Year 3 OMMP Monitoring Locations


	4. SEDIMENT SAMPLES
	4.1 SAMPLING AND ANALYSIS
	4.1.1 Field Methods
	4.1.2 Chemistry Analysis
	4.1.3 Data Validation of Chemistry Results

	4.2 SEDIMENT SAMPLE DESCRIPTIONS
	4.2.1 Waterway Cap Compliance Samples (0 to 10 cm)
	4.2.2 Recontamination/Early-Warning Samples (0 to 2 cm)

	4.3 CHEMICAL QUALITY
	4.3.1 Waterway Cap Compliance Samples
	4.3.2 Recontamination/Early-Warning Samples
	4.3.3 Contaminant Distribution and Trends
	Table 4-1. SQO Exceedances Year 3 OMMP May 2007
	Figure 4-1. Thickness (cm) of Fine-Grained Material
	Figure 4-2. BEHP Concentration, 0 to 2 cm Sediment
	Figure 4-3. BEHP Concentration, 0 to 10 cm Sediment
	Figure 4-4. HPAH Concentration, 0 to 2 cm Sediment
	Figure 4-5. HPAH Concentration, 0 to 10 cm Sediment
	Figure 4-6. LPAH Concentration, 0 to 2 cm Sediment
	Figure 4-7. LPAH Concentration, 0 to 10 cm Sediment
	Figure 4-8. Total PCB Concentration, 0 to 2 cm Sediment
	Figure 4-9. Total PCB Concentration, 0 to 10 Sediment
	Figure 4-10. Lead Concentration, 0 to 2 cm Sediment
	Figure 4-11. Lead Concentratino, 0 to 10 cm Sediment
	Figure 4-12. Zinc Concentration, 0 to 2 cm Sediment
	Figure 4-13. Zinc Concentration, 0 to 10 cm Sediment
	Figure 4-14. Average Concentrations of Early Warning Samples RC-01 to RC-14
	Figure 4-15. Average Concentrations of Early Warning Samples in Turning Basin (RC-01 to RC-07)



	5. RECONTAMINATION EVALUATION AND INTERPRETATION
	Figure 5-1. Thickness of Fine-Grained Sediment in Utilities' Work Area
	Figure 5-2. Change in Thickness of Fine-Grained Sediment in Utilities' Work Area--May 2006 to May 2007
	Figure 5-3. HPAH vs. BEHP Sediment Concentrations 2004-2007 Early Warning Samples

	6. SUMMARY
	7. RECOMMENDATIONS FOR REVISING THE OMMP
	8. REFERENCES
	APPENDIX A - YEAR 2 SUPPLEMENTAL SITE VISITS
	APPENDIX A.1 - SITE VISIT JANUARY 2, 2007, MEMORANDUM
	APPENDIX A.2 - SITE VISIT FEBRUARY 23, 2007, MEMORANDA

	APPENDIX B - YEAR 3 SITE OBSERVATIONS
	APPENDIX C - FIELD NOTES
	APPENDIX C.1 - LOG BOOK AND SAMPLE LOG FORMS
	APPENDIX C.2 - SAMPLE PHOTOS

	APPENDIX D - SAMPLE LOCATIONS AND DESCRIPTIONS
	APPENDIX E - DATA EVALUATION REPORTS
	APPENDIX F - HEAD OF THE THEA FOSS CHEMISTRY DATA 2004-2007
	APPENDIX G - LABORATORY DATA REPORTS
	APPENDIX H - YEAR 3 ASSESSMENT OF UTILITIES’ CAP RECONTAMINATION



