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SHIP CREEK LITERATURE REVIEW
ALASKA RAILROAD CORPORATION APRIL 2004

ANCHORAGE, ALASKA

1.0 INTRODUCTION

The purpose of the Ship Creek Literature Review is to locate and evaluate
available published data that could be used as a resource for performing
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) characterization and ecological and human health risk assessments for
the portions of Ship Creek that are within the Alaska Railroad Corporation
(ARRC) Anchorage Terminal Reserve in Anchorage, Alaska. This Literature
Review is a component of Interim Action Number 1 under the July 2004
Administrative Order on Consent (AOC) between ARRC and Region 10 of the
U.S. Environmental Protection Agency (EPA) regarding site investigation at the
Anchorage Terminal Reserve.

The data needed for environmental characterization and risk assessment begins
with identification of types and amounts of contaminants present. Data
regarding chemical contaminants are compared against risk-based screening
criteria to determine whether there is a potential for that chemical at that
concentration to cause an adverse effect. If there is a potential for an adverse
effect, further studies such as bioassays or benthic studies are conducted and
background or ambient concentrations of that chemical are also determined.
The purpose of this Literature Review is to catalog the existing data regarding
water and sediment quality in Ship Creek, to evaluate those data to determine
the extent to which they are usable, and identify data gaps that need to be filled
to complete the Ship Creek characterization and risk assessment required under

the AOC.

Tables 1 and 2 provide a summary of primary and additional agency personnel,
researchers, and other knowledgeable individuals contacted during this study.
Table 3 lists the known locations of previous macroinvertebrate sampling
activities for Ship Creek. Table 4 summarizes the analytical results of previous
macroinvertebrate sampling. Figure 1 is a vicinity map showing major locations
and features discussed in this report.

Appendix A contains a list of acronyms used in this report. Individual
documents collected during the literature review were assigned an arbitrary
sequential catalog number (i.e., SC-001). This number is used to reference
specific documents where mentioned in the following text. Annotated
bibliographies for documents reviewed during this study are provided as Tables
B-1 (Sediment and Surface Water Quality) and B-2 (Macroinvertebrates and
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Fisheries) in Appendix B. An index of all documents obtained during this study is
provided in Appendix C. Copies of these documents have been separately
provided to ARRC for future use and reference.

2.0 DOCUMENT ACQUISITION AND REVIEW PROCESS

The following summarizes the efforts that were made to locate existing analytical
data and evaluations relevant to the portions of Ship Creek within the ARRC
Anchorage Terminal Reserve. Additionally, data on other creeks in the area
were collected to identify regional background contaminant levels that may be
usable for comparison purposes.

This Literature Review reflects extensive efforts to locate and summarize all the
existing analytical data and environmental evaluations relevant to the portions of
Ship Creek within the ARRC Terminal Reserve. However, there is no central
repository for Ship Creek reports and most of the information collected during
this project was gleaned from multiple sources and locations. There also are few
studies concerning Ship Creek in the peer-reviewed literature. Most studies
identified during this project were conducted by government agencies and
private consulting firms either to investigate an environmental problem or
evaluate a project that could impact the creek.

This review focused on Ship Creek research conducted after 1989. Earlier
studies were also evaluated, however, where these provided historical
background or useful comparison data.

2.1 Review Approach

This section presents the approach taken by Hart Crowser in obtaining
documents for this project.

m Individual Hart Crowser researchers were assigned government agencies,
personnel to contact and repositories to search based on their particular
expertise and personal experience with various sources.

‘m  Researchers identified and copied all useful information pertaining to Ship

Creek. Researchers also discovered pertinent information concerning
Campbell Creek, Chester Creek, Six Mile Creek and Eagle River.

m Potential sources of information were uncovered from bibliographies of
collected research papers. Researchers contacted the authors of these
papers to ascertain whether they could provide the names of additional
persons who had studied Ship Creek. This proved to be a useful approach
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for building a list of Ship Creek contacts. Only a small group of professionals
has focused on Ship Creek, so the list of valuable contacts is relatively short.
Table 1 lists those individuals. Additional contacts appear in Table 2.

22 Scientific Databases and Libraries Searched

Hart Crowser performed a comprehensive search of the following publicly
available scientific databases and agency holdings.

The Alaska Department of Fish & Game (ADF&G) online holdings and
bibliography

The Alaska Department of Environmental Conservation (ADEC) online
holdings and information

Aquatic Pollution and Environmental Quality - database

Agquatic Science and Fisheries Abstracts - database

Agriculture, Biosciences and Environmental Science Journals - database
Arctic and Antarctic Regions - database

U.S. Army Corps of Engineers - Alaska District online Library

Cook Inlet Information Management and Monitoring System - database
Digests of Environmental Impact Statements - database

Elmendorf AFB online bibliography and resources

Ecology Abstracts - database

Environmental Engineering Abstracts - database

Fish and Fisheries Worldwide - database

Georef - database

Polarpac - database

Pollution Abstracts - database

Risk Abstracts - database

The State Hazardous Waste Sites - database

Toxicology Abstracts - database

United States Geological Survey (USGS) online database and public
documents

Water Resource Abstracts - database

Wildlife and Ecology Studies Worldwide - database

The majority of searchable databases are located at individual libraries in
Anchorage and Fairbanks. The remainder of the databases are available online.
Hart Crowser researchers also obtained documents from the following libraries

and agency holdings:

ADF&G Raspberry Road holdings
ADEC conference room library
ADNR holdings
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ARRC holdings

ARLIS Library - Anchorage

Loussac Library - Anchorage

University of Alaska Fairbanks (UAF) - Bioscience Library
UAF Elmer E. Rasmussen Library

University of Alaska Anchorage (UAA) Library

USGS Anchorage holdings

2.3 Agencies and Organizations Contacted

All agencies and organizations visited during this project were helpful and open
to researchers. They willingly provided all Ship Creek data in their possession

and also to provided information concerning contacts and sources.

The Alaska Department of Environmental Conservation (ADEC) - The
ADEC holdings include reports and other materials relating to the CERCLA
projects that have been conducted at Elmendorf AFB and Fort Richardson.
Some of there military projects involve contaminant releases that could
affect Ship Creek. ADEC documents can be located online, the Alaska
Resource Library and Information Services (ARLIS) Library, the UAA Library,
ADEC’s Cordova Street office and with other agencies.

The Alaska Department of Fish & Game (ADF&G) - ADF&G provided Ship
Creek permit data and fishery information. Some reports and technical
information are also located at the ARLIS Library, the UAA Library, the
Raspberry Road office, the Elmendorf and Fort Richardson hatcheries, and

online.

The Alaska Department of Natural Resources (ADNR) - The ADNR
provided numerous useful documents. They are also found in Anchorage

libraries.

The Alaska Railroad Corporation (ARRC) - The railroad has many Ship
Creek studies in their possession that are pertinent to this study.

The Anchorage Water and Wastewater Utility (AWWU) - The AWWU had
little useful information regarding Ship Creek.

The Anchorage Waterways Council - The Anchorage Waterways Council
provided a bibliography to peruse and held some pertinent studies that we
had already located. They may be a valuable future resource as they have

some ongoing projects.
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2.4 Discussion

The U.S. Army Corps of Engineers - Alaska District (USACE-AK) - Most of
the USACE-AK documents can be located online.

The U.S. Environmental Protection Agency (EPA) - The EPA has an
extensive collection of documents concerning Ship Creek online. These are

in PDF format.

The Municipality of Anchorage (MOA) - The MOA provided documents
concerning Ship Creek and water quality issues. Most MOA holdings are
located at the Loussac Library.

The Port of Anchorage - The Port of Anchorage did not have any specific
Ship Creek information.

U.S. Geological Survey (USGS) - The USGS has an extensive online library,
as well as holdings at their Anchorage offices. They are continually
performing studies on Anchorage streams and may be a valuable resource in
the future. There are also numerous holdings in the ARLIS Library, the UAA
Library and the Loussac Library.

The U.S. Fish and Wildlife Service (USF&WS) - The USF&WS did not have
much information concerning Ship Creek.

The Anchorage Museum of History and Art - The Anchorage Museum of
History and Art has historic photographs and archival holdings that provide a
useful resource for ieseaiching the eaily history of Ship Cieek.

National Archives - The National Archives (Anchorage Regional Repository)
collections contain photographs, plans, and documents associated with early
Federal Railroad Administration and military development of Ship Creek.

Overall, the literature search was successful in locating and assembling a diverse
array of documents related to Ship Creek. Hart Crowser collected and recorded
over 250 documents, most of which were directly applicable to Ship Creek
characterization and risk assessment. Other non-project specific documents
were collected for background and future reference. The collected documents
cover a wide variety of issues including sediment analysis, water quality,
macroinvertebrates, stream ecology, historical water rights, fisheries, past
CERCLA investigations and public concerns. In addition to completed projects,
the researchers also discovered at least three ongoing Ship Creek studies whose
project leads may be valuable future references:
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m  Ms. Leanne Monk, a geologist from UAA, is currently analyzing Ship Creek
sediments for metals. Her data were not ready for publication and,
therefore, are not included in this summary. Ms. Monk works with many of
the researchers that appear in the Ship Creek literature uncovered during this

project.

m  Ms. Mary Mauer from the ADNR, Division of Mining and Water Resources
will be conducting a second research project. Mary’s project is still in the
design phase, but may coincide with the site investigation ARRC will be
conducting under the AOC.

m A third group conducting ongoing research on Ship Creek is the Anchorage
Waterways Council, specifically Ms. Meagan Boltwood. Ms. Boltwood's
project centers on the consequences and benefits of removing the culverts

in Ship Creek.

These three researchers represent just a few potential resources for future data.
It is likely that the names of other researchers will be identified in the future.

At this point, Hart Crowser is confident we uncovered most of the pertinent Ship
Creek research available from public sources. There may be a few projects still
waiting to be discovered, but this is unlikely since we contacted those persons
considered to be Ship Creek experts by their peers. We began the project
anticipating an abundance of current research pertaining to the creek, but were
surprised to find that much of the available information was widely scattered and
often sparse. It required a somewhat exhaustive search to locate the data
uncovered during this project. Although the data concerning Ship Creek seems
relatively sparse in comparison to that available for other local drainages, we did
assemble a substantial amount of valuable information from our combined

sources.

3.0 SUMMARY OF INFORMATION OBTAINED DURING LITERATURE SEARCH

This section summarizes and evaluates the information contained in the reports
Hart Crowser obtained during this literature search, and discusses whether

Their data are of sufficient quality for ARRC to incorporate in the RI/FS site
characterization and risk assessments. The reports were also evaluated to
identify data gaps that may need to be filled during the RI/FS. These gaps are
discussed in Section 4.0.
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The reports and report excerpts were categorized and separated based on the
types and sources of the reports and, where practical, on the type of data the
reports contain (e.g., sediment quality data, benthic community data, fisheries
information). Additionally, data and literature that were obtained during the
literature search, but are not specifically useful for site-specific risk assessment
purposes, are also discussed and summarized in this section.

3.1 Site Investigation Type Reports
3.1.1 Arctic Cooperage Site

The Arctic Cooperage site is at 932 Whitney Road is on property located just
north of Ship Creek that has not been leased since about 1985. During 1996,
as part of the Phase Il Site Assessment (SC-004B), four sediment samples and
two surface water samples were collected from a former drainage ditch at the
southern end of the site that flowed into two intervening properties and then
discharged into Ship Creek. The drainage ditch was eliminated after the
railroad performed track right-of-way (ROW) maintenance in about 1999. The
length of the drainage ditch between the Arctic Cooperage site and Ship
Creek is not presented in the report. Organics and metals were detected
drainage ditch samples collected upgradient and downgradient of the Arctic
Cooperage Site. The analytical sediment and surface water data in this report
may be useful for an uplands risk assessment, though not necessarily useful for

an evaluation of Ship Creek.

The EPA is the lead agency for this site and the site is listed in the Federal
Agency Hazardous Waste Compliance Docket with the Federal Railroad
Administration listed as the property owner. According to a February 11,
1997 letter from EPA to ARRC, EPA reviewed the 1996 Site Assessment report
and subsequently included a “recommendation of no further remedial action
planned (NFRAP)” in the Federal Agency Hazardous Waste Compliance

Docket.
3.1.2 Knik Arm Power Plant

The Knik Arm Power Plant (KAPP) is located on Ship Creek approximately

0.5 mile from the confluence of Ship Creek and the Knik Arm of Cook Inlet. A
Site Inspection (SI) of the ARRC Yard (SC-002B) evaluated six sediment and
three surface water samples from Ship Creek in the vicinity of the KAPP. Two of
the water samples were collected from storm water drain outfalls downstream of
the KAPP cooling pond, while a surface water sample was collected from Ship
Creek upstream of the cooling pond. Sl results are discussed in Section 3.1.4.
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The 1990 Environmental Assessment of the KAPP (SC-003B) discussed potential
discharges to Ship Creek via floor/roof drains, storm/sewer systems, and/or the
KAPP cooling pond system, which is connected to Ship Creek. All non-sewage
wastes from the plant drain systems were discharged directly into Ship Creek.

The 1998 Ship Creek Brownfields Site Assessment, Final Sampling and Quality
Assurance Project Plan (QAPP) (SC-075B) indicates that in April 1998 a
transformer oil (with polychlorinated biphenyls [PCBs]) spill from two 1,200-
gallon out of service electrical transformers was reported. Subsequent sampling
of manholes and storm drain outfalls identified PCBs in one of the manhole
sumps that receive wastewater from the KAPP floor drains. Additionally,”ADEC
noted a sheen on Ship Creek when sediments below the Manhole 1 outfall were
disturbed.” Following cleanup, this site was closed by ADEC.

The 1999 Ship Creek Targeted Brownfields Assessment Report (SC-005B)
presents the analytical results of soil, sediment, surface water, groundwater, and
sludge sampling conducted at the KAPP. Background soil, sediment, and surface
water samples (one each) were also collected. Surface water and sediment
samples were collected in the cooling pond and in Ship Creek (above and below
the dam). Surface water results were compared against National Recommended
Ambient Water Quality Criteria (AWQC), and sediment results were compared
against Oak Ridge National Laboratory sediment benchmarks, EPA Ecotox
Thresholds, and Ontario Ministry of Environment Lowest Effects Levels. The
report includes a quality assurance/quality control (QA/QC) review and data
validation of the analytical data.

m  Cooling Pond. Five collocated surface water and sediment samples were
collected. No constituents were detected in surface water at concentrations
above the AWQC. The following constituents detected in sediment
exceeded their respective ecological screening benchmarks:
benzo(g h,i)perylene, 1-methylnaphthalene, naphthalene, 4-methylphenol,
PCBs, toluene, arsenic, copper, lead, manganese, mercury, nickel, and zinc.

m  Ship Creek - Above KAPP Dam. Two collocated surface water and
sediment samples were collected. No constituents were detected in surface
water at concentrations above the AWQC. The following constituents
detected in sediment exceeded their respective ecological screening
benchmarks: manganese and nickel.

m  Ship Creek - Below KAPP Dam. Three collocated surface water and/or
bluff stormwater drainage samples and sediment samples were collected.
No constituents were detected in surface water at concentrations above the
AWQC. The following constituents detected in sediment at the outfall of the
cooling pond discharge exceeded their respective ecological screening
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benchmarks: benzo(gh,i)perylene, 1-methylnaphthalene, naphthalene, 4-
methylphenol, benzyl alcohol, PCBs, toluene, arsenic, copper, manganese,

mercury, nickel, and zinc.

These Brownfields Assessment sediment and surface water data may be useful in
the RI/FS characterization and risk assessment regarding Ship Creek.

The May 2000 Site Investigation Report, KAPP Diversion Pond Sediment Sampling
and Analysis (SC-239B) presents the analytical results from 10 sediment samples
(collected in the dry) from six soil borings located in an area proposed for
dredging behind the KAPP diversion dam. Four additional samples were collected,
but not analyzed. The sediment samples were collected from depths ranging from
1 to 12 feet and were analyzed for volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), PCBs, pesticides, metals, diesel range
organics (DRO), and residual range organics. The sediment results were initially
compared to ADEC Method Two soil cleanup criteria, which are based on the
protection of human health. The sediment data were also compared to two sets
of Oak Ridge National Laboratory (1997) benchmarks: low-level benchmarks
developed by the National Oceanic Atmospheric Administration (NOAA) and the
Florida Department of Environmental Protection. Nickel and copper were the only
constituents detected at concentrations exceeding their respective benchmarks.
According to the report, the nickel sediment concentrations and all but one
copper sediment concentrations were less than the background concentrations
reported in the EPA’s 1999 Brownfields Assessment. This report includes a
QA/QC evaluation of the analytical data and the associated Laboratory Analytical
Reports. These sediment data would be useful in conducting a risk assessment on
Ship Creek, assuming that the sediment has not been dredged from the Diversion

Pond.
3.1.3 Standard Steel and Metals Salvage Yard Site

The Standard Steel and Metals Salvage Yard (Standard Steel) is a CERCLA site
located along Ship Creek, which bounds the Standard Steel site to the south. A
record of decision (ROD) was completed for this site in 1996.

Hart Crowser evaluated four EPA Technical Assistance Team (TAT) or
Emergency Response Team (ERT) reports for Ship Creek. These reports were
prepared between 1986 and 1988. The Preliminary Site Assessment report
(SC-215B) summarizes preliminary site assessment activities in 1985, including

sediment and surface water sampling in Ship Creek. One sediment sample and

one surface water sample were collected at each of two locations 100 yards
upstream and downstream of the Standard Steel site. PCBs were detected at a
concentration of 2.5 ppm in the downstream sediment sample and were not
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detected in the upstream sediment sample or the two surface water samples.
No useful figure showing sample locations or analytical laboratory data is

included.

A 1987 ERT report (SC-098B) presents a summary of soil, groundwater, sediment,
and surface water samples collected in May 1987. The summary tables indicate
that Aroclor 1260 was detected in stream sediment and tetrachloroethene was
detected in stream surface water. No useable figure showing sample locations,
analytical laboratory data, and QA/QC information are included in this report.A
1986 TAT report (SC-216B, more complete version of SC-220B) includes a
discussion of 1986 surface water and sediment samples collected from Ship Creek
(note these samples were not collected for this report, but are discussed as
historical data). Upstream and downstream sediment samples were collected at
the locations used in the 1985 investigation. This sampling confirmed the
presence of low-level PCB contamination downstream of the Standard Steel site
(0.04 to 0.06 ppm). However, a 1998 On-Scene Coordinator’s report (5C-223B)
states that PCBs were not detected in sediment samples collected in July 1986 at
a detection limit of 0.01 ppm. The 1998 report also discusses the results of a Ship
Creek fish study conducted by the U.S. Fish and Wildlife Service. Rearing salmon
and Dolly Varden were collected downstream of the site. No analytical laboratory
data or QA/QC information are included in these reports.

The 1997 Conceptual Design Plan prepared for the Standard Steel site (SC-
227B) includes discussion of remedial design activities focused on protecting

Ship Creek.

The 1994 Remedial Action Objectives report for this site (SC-221B) appears to
be excerpts of the ecological risk assessment for the Standard Steel site.
Sediment data, Microtox © sediment toxicity data, and a benthic
macroinvertebrate community analysis are included in these excerpts. The
complete ecological risk assessment for the Standard Steel site would be very
useful for a future risk-based assessment of Ship Creek.

3.1.4 Alaska Railroad Yard Site

The 1986 Site Inspection report (SC-002B; report also discussed in Section 3.1.2)
included sediment and surface water samples that were collected in order to
determine whether site-related contamination had migrated to Ship Creek.
Surficial sediment metal concentrations from samples collected in Ship Creek are
similar to background concentrations. Surface water samples collected adjacent
to storm-drain outfalls contained elevated metals, and elevated metals were
detected in on-site groundwater. Organic compounds detected in Ship Creek
sediment samples include benzene, trans-1,2-dichloroethene, and Aroclor 1260.
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The authors concluded that shallow groundwater contamination at the railroad
yard may reach Ship Creek and that surface water runoff adversely affects Ship
Creek only during periodic releases of petroleum products resulting from spills.
No analytical laboratory reports are included in this report. A 1989 Shannon and
Wilson report (SC-001B) refers to a 1986 Shannon and Wilson report titled “Ship
Creek Oil Seep Investigation, Anchorage, Alaska.” This 1986 report was not
obtained by Hart Crowser, but may provide useful information that can be
included in the RI/FS.

3.1.5 Elmendorf Air Force Base Site

Elmendorf AFB is a CERCLA site adjacent to the Alaska Railroad facility. This site
is adjacent to and upgradient of Ship Creek.

Ship Creek Surface Water Sampling

Two years of monthly surface water sampling results are presented in eight
quarterly reports from April 1995 to November 1996 (SC-085B, SC-121 through
SC-129B, and SC-151B through SC-155B; note that these reports include partial
and complete duplicate reports). The purpose of the surface water sampling is
to determine whether upgradient groundwater contamination at Elmendorf AFB
is impacting the water quality of Ship Creek via groundwater discharge. Eight or
nine locations were sampled during the monthly sampling events, including one
upstream location (please see referenced reports for figures showing sample
locations). The remaining seven sample locations were placed directly
downstream of identified inflows to Ship Creek. Surface water samples were
analyzed for field parameters, inorganic constituents, metals, and VOCs.
Samples were collected following a QAPP. The following summarizes the Ship
Creek surface water finding reported in these documents.

m  Quarterly Report 1 (April 1995). Low levels of 7 metals were detected
above regulatory standards (not identified in report) and 12 VOCs were

detected.

m  Quarterly Report 2 (May 1995). Low levels of 6 metals were detected
above regulatory standards (not identified in report) and 15 VOCs were

detected.

m  Quarterly Report 3 (August 1995). Low levels of 6 metals were detected
above regulatory standards (not identified in report) and 6 VOCs were

detected.
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= Quarterly Report 4 (November 1995). Low levels of 6 metals were
detected above regulatory standards (not identified in report) and 4 VOCs
were detected. This report contains analytical laboratory data and a QA/QC
results summary for the fourth quarter results.

m  Quarterly Report 5 (February 1996). Low levels of 4 metals were detected
above regulatory standards (not identified in report) and 12 VOCs were
detected. This report contains analytical laboratory data and a QA/QC
results summary for the fifth quarter results.

= Quarterly Report 6 (May 1996). Low levels of 4 metals were detected
above regulatory standards (not identified in report) and 9 VOCs were
detected. This report contains analytical laboratory data and a QA/QC
results summary for the sixth quarter results.

m  Quarterly Report 7 (August 1996). Low levels of thallium were detected
above regulatory standards (not identified in report) and five VOCs were
detected. This report contains analytical laboratory data and a QA/QC
results summary for the seventh quarter results.

m  Quarterly Report 8 (November 1996). No metals were detected above
regulatory standards (not identified in report) and four VOCs were detected.
This report contains analytical laboratory data and a QA/QC results
summary for the eighth quarter results.

It is not clear whether the surface water data were compared against chronic
AWQC for assessing potential ecological impacts.

Operable Units 1 through 6

The Cumulative Risk Evaluation for Operable Units (OU) 1 - 6 Work Plan
(SC-140B) describes how the previous risk assessments conducted on six OUs
at Elmendorf AFB will be qualitatively assessed and how cumulative risks posed
to human health and the environment will be evaluated. The evaluation of
potential impacts to Ship Creek will include potential impacts from OU-1 and
OU-5 on the north side of Ship Creek, and three OU-6 source areas (SD73,
LF02, LFO3) on the south side. In addition to the risk assessments performed for
the six OUs, the work plan also mentions an ecological survey prepared by
Battelle Memorial Institute (1992), a NOAA Natural Resource Assessment, and
Ship Creek benthic sampling conducted by Battelle Memorial Institute in 1994.
Hart Crowser does not have copies of these reports, which may be useful for
conducting a risk-based assessment of Ship Creek.
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The report with Hart Crowser document number SC-086B contains an
incomplete summary of investigations and risk assessments at the Elmendorf AFB
OUs, but includes a reference to an ecological risk assessment of the aquatic
ecosystem for the OU-1 RI. An ecological risk assessment that investigated
environmental risks to Ship Creek in order to determine the environmental
impacts from the OUs near the Creek (including OU-1) was conducted as part
of the OU-6 RI. Hart Crowser does not have a complete copy of the OU-1 or
OU-6 ecological risk assessments.

Operable Unit 1

The information obtained for OU-1 is of limited value for Ship Creek risk
assessments. The Operable Unit 1 Management Plan (SC-080B) provides a
summary of geologic and hydrogeologic conditions on Elmendorf AFB and
historical data summaries of soil and groundwater sampling at OU-1 from late
1980s. Groundwater monitoring results for samples collected from 14 OU-1
wells in June 2000 were presented in the Groundwater Analytical Results for
Operable Unit 1, Round 1 report (SC-141B). Analytical laboratory results and
QA/QC information were not included in the Round 1 report.

Excerpts of the 1994 OU-1 remedial investigation/feasibility study (RI/FS) report
are attached to Hart Crowser document number SC-119B. The complete OU-1
RI/FS, including the human health and ecological risk assessments should be
obtained for use in the Ship Creek RI/FS characterization and risk assessments.

Operable Unit 5

Limited excerpts of the 1994 OU-5 RI/FS report (SC-119B) were reviewed. The
complete OU-5 RI/FS, including the human health and ecological risk
assessments should be obtained for incorporation as appropriate in the RI/FS
characterization and risk assessments for Ship Creek. In the OU-5 RI/FS report,
the authors conclude that human receptors, fish, and invertebrates “do not
appear to be at significant risk from OU-5 contaminants” due to “lack of

contamination in Ship Creek.”

Four rounds of groundwater and surface water monitoring data for OU-5 were
located by Hart Crowser (SC-142B through SC-145B), including Round 1: 1999,
Round 2: 2000, and Rounds 1 and 2: 2001. ltis not clear if Round 2: 1999 and
Round 1: 2000 sampling took place or if the results are available. Sampling may
also have been conducted in 1998. The surface water sample locations appear
to be the same as those sampled in the eight rounds of surface water sampling
conducted in 1995 and 1996. According to the reports, these data were
collected following a QAPP and the contract laboratory conducted a QA/QC
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review. Analytical laboratory data or QA/QC review of data are not included in

these reports.

m  Round 1: 1999 - Trichloroethene (TCE) exceeded its groundwater
Maximum Contaminant Level (MCL) (5 ug/L) at five wells, but at lower
concentrations than what was detected in 1998. TCE was also detected in
surface water at a concentration greater than its drinking water MCL, but
only at one location (beaver pond; SC-3) and at similar concentration to
1998. Surface water from the beaver pond flows into Ship Creek.
According to the Round 2: 2000 report, TCE was below its MCL in sample
SC-3 collected in Round 2: 1999.

m  Round 2: 2000 - TCE exceeded its groundwater MCL at six wells, at similar
concentrations to 1999. At sample location SC-3, TCE exceeded its MCL in
Round 1: 2000 and was below its MCL in Round 2: 2000. The authors note
"the natural beaver pond system downstream of SC-3 significantly degrades
TCE levels to well below the MCL before reaching Ship Creek proper."

m  Round 1: 2001 - TCE exceeded its groundwater MCL in six wells, at similar
concentrations to 2000. At sample location SC-3, TCE exceeded its
drinking water MCL at a slightly higher concentration than in 2000.

m  Round 2: 2001 - TCE exceeded its groundwater MCL in seven wells, at
similar concentrations to 2000. 1,1,2,2-tetrachloroethane exceeded its
groundwater MCL in two wells, which also had TCE exceedences. TCE
exceeded its MCL at sample location SC-3 at a concentration similar to

Round 1: 2001.

It does not appear that the surface water data were compared against
chronic AWQC.

Operable Unit 6

Limited excerpts of the 1995 OU-6 Rl report are attached to Hart Crowser
document number SC-119B. The complete OU-6 Rl, including the human health
and ecological risk assessments should be obtained for use as appropriate in
Ship Creek characterization and risk assessments ARRC will conduct as part of

the RI/FS.
3.1.6 Fort Richardson Site
Excerpts from the Preliminary Source Evaluation 2 report for OU-D (SC-091B)

were reviewed. This report focused on two source areas potentially contributing
contaminants to the Ship Creek drainage: the high frequency transmitter
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site/cooling ponds at Building 35-752 and the stormwater outfall at Ship Creek.
Sediment samples were collected from 6 inches to 1 foot below the surface of
the cooling pond bottom. Sediments in the cooling ponds contained elevated
levels of PCBs and DRO. An unlined culvert feeding into the stormwater outfall
system drains the cooling ponds. Sediment and sidewall samples were collected
upstream and downstream of the outfall in Ship Creek, from the outfall itself, and
from the stormwater drainage ditch. Arsenic, barium, chromium, lead, nickel,
DRO, and total petroleum hydrocarbons were reported detected in soil and
sediment samples associated with the Ship Creek outfall. It would be useful for
purposes of the ARRC RI/FS to obtain the full report for sampling locations and
densities associated with the two Fort Richardson source areas.

3.2 Records of Decision

We identified three CERCLA sites in the Lower Ship Creek Watershed:
Elmendorf AFB, Fort Richardson, and Standard Steel and Metals Salvage Yard.
RODs were developed upon completion of Rl, FS, and selection of remedial
action for each site. These RODS were obtained during our literature search.
The ROD:s for the OUs of the CERCLA sites relevant to Ship Creek are
summarized below.

3.2.1 Elmendorf AFB

Elmendorf AFB was added to the CERCLA National Priorities List (NPL) in

August 1990. The CERCLA site at Elmendorf AFB has been grouped into seven
OUs. OU-1, OU-5, and OU-6 are of potential concern to Ship Creek because
they are within 0.5 mile of the creek. OU-1 and OU-6 contain landfill sources,
while OU-5 sources are primarily diesel and jP-4 jet fuel leaks. Our review of the
Elmendorf AFB reports has concentrated primarily on these OUs.

Operable Unit 1 (SC-008B). This OU consists of five general waste disposal
areas or landfills (source areas) adjacent to and directly north of Ship Creek.
Material disposed of in OU-1 landfills included general refuse, scrap metal, used
chemicals, construction debris, asbestos, shop wastes, drums of asphalt, empty
drums, and quicklime. An RI/FS for OU-1 was conducted in 1991 and 1992.
Arsenic, 1,2-dibromoethane, Aroclor 1260, lead, and manganese were detected
in shallow groundwater at concentrations posing potential risk to human and
ecological receptors. The Bootlegger Cove Formation is a layer of clay, silt, and
silty clay that acts as a hydraulic aquitard and separates the upper and lower
aquifer beneath the Anchorage Bowl. Of these five contaminants, only
manganese was observed consistently throughout groundwater at the site, and
the conclusion was contaminated shallow groundwater was not migrating to
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Ship Creek. The Rl report noted that several metals, including manganese, occur
at naturally elevated concentrations throughout the Anchorage area.

Human Health Risk Assessment (HHRA) and ecological risk assessments (ERA)
were completed for OU-1 (The following summary is based on the ROD, which
contains a summary of the HHRA and ERA, since complete risk assessments
were not obtained). The HHRA was based on two hypothetical exposure
scenarios: future residential land use and future commercial/industrial land use.
Manganese was the only contaminant determined to pose a risk to human
health in shallow groundwater; the Bootlegger Cove formation was reported to
effectively confine contamination to the shallow aquifer, and the Rl report stated
that no evidence of contamination was found in the deep aquifer. The ERA for
OU-1 deferred assessment of risks to aquatic receptors to the OU-6
investigation. The selected remedy to manage risks posed by elevated
manganese concentrations in shallow groundwater was Limited Action with
Long-Term Monitoring of Groundwater. Long-term monitoring was selected
with the goal of tracking migration and fluctuations in manganese
concentrations, while land use controls would prohibit current and future
exposure to shallow groundwater. Elevated levels of manganese were reported
to be isolated to a limited area and were not anticipated to migrate.

Operable Unit 5 (SC-009B). Aircraft are regularly refueled at Eimendorf AFB,
and many of the fuel lines are located in OU-5. OU-5 is located north of Ship
Creek, west-southwest of and downgradient from OU-1 and OU-2. Soil and
groundwater contamination has occurred from fuel line leaks. Six sources were
identified on OU-5 based on the location of hydrocarbon seeps and known
leaks of diesel and JP-4 jet fuel. Solvent constituents, primarily TCE, were also
detected in groundwater of the upper aquifer beneath OU-5. Solvent plumes
have migrated in groundwater from upgradient sources including shop drains
(OU-3) and sanitary landfills (OU-1 and OU-2) to OU-5. An RI/FS for OU-5 was
completed from 1992 through 1994. Diesel, gasoline, jet fuel, VOCs, TCE,
barium, and manganese were detected in groundwater at this OU. Surface
waters in the OU (ditch, beaver pond wetlands, snowmelt pond) were also
impacted by VOCs. Sediment in the beaver pond and snowmelt pond was
impacted by SVOCs, PCBs, VOCs, and fuel hydrocarbons. PCBs were not
detected in any surface water samples. The Rl report concluded that OU-5
contaminants were not migrating from the groundwater or surface water into

Ship Creek.

An HHRA and ERA were conducted for OU-5 (The following summary of these
studies is based on their description in the ROD since complete copies of these
risk assessments were not obtained). The HHRA evaluated four potential

exposure scenarios: residential (current and future); short-term worker (current
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and future); recreational ingestion, inhalation, and dermal absorption (children,
current and future); and recreational fish consumption. The HHRA found that
only arsenic and manganese posed significant threats to human health through
ingestion of shallow groundwater; as noted above, these elements naturally
occur at elevated concentrations in the Anchorage Bowl. The ERA found
potential risk to dabbling ducks from PCBs in snowmelt pond sediment as they
foraged for food; no fish were found in the snowmelt pond. The selected
remedy was Natural Attenuation with Institutional Controls for Groundwater and
Beaver Pond Wetlands Area/Passive Extraction with a Constructed Wetland for
Groundwater Seeps/Isolation of Snowmelt Pond Sediments/Excavation,
Biopiling, and Backfilling for Soil. Existing wetlands were preserved and
contaminant concentrations monitored, and the snowmelt pond was converted
to wetlands for degradation of PCBs in sediment.

Operable Unit 6 (SC-012B). OU-6 is divided into two general areas. One area
is on a bluff overlooking the Knik Arm of Upper Cook Inlet on the western
boundary of Elmendorf AFB. The other area is south of Ship Creek and OU-1,
near the southeastern boundary of the AFB. OU-6 is composed of six sources
including three landfills, two sludge disposal pits, and a surface disposal area
around a rock testing lab. Groundwater contamination on site was attributed to
fuel line leaks, sludge weathering pads, and solvent waste disposal practices. An
RI/FS was completed for OU-6 in 1994 to 1996. Contaminants of concern
(COCs) in groundwater included fuel constituents, VOCs, halogenated VOCs,

SVOCs, and metals.

An HHRA and ERA were conducted for OU-6 (The following summary of these
reports is based on their description in the ROD since complete risk assessments
were not obtained). The HHRA was evaluated using four exposure scenarios:
future residential, construction (trench) worker, visitor, and child lead uptake.
Human health risk from contaminated groundwater was found to be primarily
driven by benzene and toluene. The ERA focused on risks to small mammal and
passerine bird indicator species from soil contamination. No significant impacts
to plants or animals warranting action were determined to be present based on
the results of the ERA. The selected remedy for OU-6 included institutional
controls on land and water use, groundwater monitoring, free product recovery,
landfill debris removal, groundwater vacuum extraction, shallow soil excavation,

deep soil air stripping, and soil cover.

Five-Year Review (SC-146B). The purpose of the September 1998 five-year
review was to ensure that the remedial actions selected in the RODs described
above remained protective of public health and the environment and were
functioning as designed. This report states that in the vicinity of Elmendorf AFB,
the majority of the shallow groundwater aquifer discharges into wetlands
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adjacent to Ship Creek. Monthly surface water monitoring of Ship Creek was
conducted from 1994 to 1996 to evaluate its condition with respect to
Elmendorf AFB source sites. No evidence of any COCs impacts to Ship Creek
was found. Furthermore, modeling for the shallow aquifer was conducted in
1994, 1997, and spring 1998 to evaluate contaminant migration and the
potential for impacts to downgradient receptors (that is, downgradient of
Elmendorf AFB source sites), including those in Ship Creek. This modeling
concluded that contaminant plumes were not migrating far from source areas or
reaching downgradient receptors. Data suggested that natural attenuation
would reduce contaminant levels to cleanup goals within the specific timeframes
in each ROD. Groundwater monitoring at OU-1 indicated that two COCs,
manganese and TCE, were migrating downgradient. However, levels decreased
with distance, consistent with natural attenuation, and were not expected to
impact downgradient receptors including those in Ship Creek. At the time of the
five-year review, all remedies were protective of human health and the
environment, and no further modifications to selected remedial actions were

recommended.
3.2.2 Fort Richardson

Fort Richardson was placed on the CERCLA NPL in 1994. Sources at this site
have been grouped into four OUs. Operable Unit D (OU-D) was the focus of
the ROD (SC-017B). Source areas at OU-D included: a drum disposal site, a
road-oiling area, a fire training pit, grease pits/landfill, a stormwater outfall to
Ship Creek, a laundry facility, a maintenance/paint shop, a drum staging, a
former sludge bin, an armored vehicle maintenance, and battery shop. One
OU-D source, Building 35-752, a high frequency transmitter site, was a particular
source of concern regarding potential PCB contamination because of potential
surface runoff from this area to Ship Creek. Eight of the 12 sources were
granted “no further action” (NFA) status, and an RI/FS was completed for the
four remaining sources in 1998. One notable source granted NFA status was
the stormwater outfall to Ship Creek. Sediments and soil from channel sidewalls
were collected from the outfall drainage ditch and Ship Creek itself. Background
metals and low level petroleum were detected in the samples below acceptable
risk levels and State of Alaska soil cleanup criteria. No impacts to Ship Creek

were documented.

A site-wide (referred to as “Post-Wide”) HHRA and ERA was completed for the
entire Fort Richardson Army Post to supplement the individual risk assessments
conducted for each site in each of the four OUs and other designated source
areas. The Post Wide ERA did not find unacceptable risks to aquatic or
terrestrial wildlife. Both the selected remedy for Building 35-752 and the results
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of the Post Wide risk assessment were to be summarized in the ROD for the
newly created OU-E.

3.2.3 Standard Steel and Metals Salvage Yard

Record of Decision (SC-016B). Standard Steel and Metals Salvage Yard was
added to the CERCLA NPL in August 1990. The site stored and salvaged
transformers, drums, and batteries containing PCBs. An RI/FS was conducted
from 1992 through 1994 for the Standard Steel site. Lead, Aroclor 1260, VOCs,
SVOCs, and metals were detected in site groundwater. Ship Creek sediment
quality was evaluated in the Rl as well. According to the ROD, “the Rl data
revealed no significant impacts to Ship Creek sediment immediately adjacent to
the site as far as 500 feet below the site from ongoing or current releases from
the site.” The scope of the RI did not include sampling further downstream
because there were reported, non-site related PCB spills into Ship Creek, and
sediments are periodically dredged from Ship Creek. The general lack of lead
and PCB detections at significant concentrations in Ship Creek sediment samples
adjacent to the site, the lack of observed surface water runoff from the site, and
relatively low levels of lead and PCBs in soils that would be submerged during
flooding suggested impacts to creek sediment would not

be significant.

A Baseline HH and ERA was conducted by EPA for the site and assumed no
further site cleanup (note that the ROD contains a summary of the HHRA and
ERA, complete risk assessments were not obtained). The HHRA considered two
exposure scenarios: long-term workers and potential future residents.
Groundwater pathways were found to not contribute significantly to risk if
inorganic risk was not considered, because of high background concentrations
of metals in the Anchorage Bowl. The ERA concluded that the most sensitive
ecological habitat in the site vicinity was found in Ship Creek. It further
concluded based on the data that conditions within the Ship Creek study area
were not significantly impacted by contamination from the Standard Steel site.
In selecting the remedial action, neither groundwater nor sediment was retained
as contaminated media of concern; only surface and subsurface soil were
considered for developing remedial action objectives. The selected remedy
included stabilization and solidification of contaminated soils, installation of a
protective cover over upland areas of the site, institutional controls, and

groundwater monitoring.

Five-Year Review (SC-015B). The purpose of the April 2003 five-year review
was to summarize previous RI/FS reports, the implemented remedial actions,
and ongoing maintenance and monitoring activities at the Standard Steel site.
Immediate threats to human health and the environment from contaminated site
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media were addressed, and the selected remedy is expected to continue this
protection. Remedial activities have been completed and cleanup goals have
been achieved at the site in accordance with Close Out Procedures for NPL sites
(SC-093B). Groundwater monitoring will continue to ensure offsite migration
does not occur that could potentially impact Ship Creek. No unacceptable
impacts to Ship Creek were documented in either the original RI/FS or the five-

year review.

3.3 General Information Including Agency Watershed Reports

This section summarizes the reports/data that have been reviewed and contains
information that may be useful to provide regional background levels of various
constituents in local surface waters, sediments, and tissues of aquatic organisms
but not directly applicable to the RI/FS ARRC will conduct under the AOC. In
addition, several reports that summarize water use and water rights data for Ship
Creek were reviewed and summarized.

3.3.1 General Water Quality Information

The USGS in 1970 (SC-045B) prepared a report entitled “The Relationship
Between Surface Water and Ground Water in Ship Creek Near Anchorage,
Alaska.” The report discusses seepage measurements (at two gauge stations)
established in Ship Creek from 1959 to 1969. This report provides historical
information on groundwater surface water relationships in Lower Ship Creek
that may be useful for site-specific characterization and risk assessments.
However, the hydrogeologic conditions of Ship Creek may have been
characterized more recently and this information should be reviewed.

General water quality data for several creek basins in and around Ship Creek
were collected by USGS and ADEC in the early to mid-1980’s (SC-236B, SC-
237B, and SC-116B). The water quality data collected in these studies were
limited to conventional water quality parameters such as stream flows, nutrient
concentrations, specific conductance, turbidity, bacterial indicators, and trace
metal concentrations. While these studies may provide some data that could be
used to establish regional background conditions in and around Ship Creek, the
historical nature of the data and the limited parameters that were analyzed for,
restricts the use of this data for site-specific characterization and risk

assessments.

ADEC prepared a nonpoint source water quality assessment of Ship Creek in
1989 (SC-219B). This is basically a checklist of potential nonpoint sources in
Ship Creek. Because of the historical nature of this information, this report will
not be useful for any site-specific characterization and risk assessments. In 1996,
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ADEC prepared a report summarizing annual stream flow measurements in the
Ship Creek drainage (SC-046B). This report had very limited discussion on the
Ship Creek setting, stream flow characteristics, and shallow groundwater
information. There is little new information here, and therefore, this report
would not be useful for any site-specific characterization and risk assessments.

An ADEC “Request for Quotation” (SC-070B) was reviewed that requested
laboratory analyses for eight sediment samples from Ship Creek for a TMDL
water body assessment in 1997. No data are presented and this report does not
contain information that would be useful for site-specific characterization and

risk assessments.

The ADNR (SC-200B) and the UAA (SC-072B) conducted a two-phased water

quality assessment of Ship Creek in 1997. The Phase | report (SC-200B)
provides a summary of available data (1970s to 1990s) for fecal coliform,
biological communities, and petroleum products/organic contaminants in Lower
Ship Creek. The report provides a qualitative description of the available data
but no analytical results are presented, however, possible sources of water
quality impairments were identified. The Phase Il Report (SC-072B) has
analytical data from 12 sediment and three surface water samples collected from
Lower Ship Creek between Elmendorf Hatchery and KAPP Dam in October
1997. In addition, one sediment and one surface water sample were collected
above Glenn Highway Bridge as a background sample. Surface water and
surface sediment samples were analyzed for VOCs, polycyclic aromatic
hydrocarbons (PAHs), PCBs, total metals, fecal coliform, nitrates, and turbidity.
Sediment samples were collected from depositional areas, which should exhibit
the highest levels of contamination in sediment, if present. Additionally, because
of concerns regarding the presence of PCBs in Lower Ship Creek sediments,
three of the sediment samples were collected immediately upstream of the
KAPP Dam to investigate whether PCB contaminated sediment was being
trapped behind the dam. Results indicated elevated levels of lead, copper, and
zinc in sediment in the vicinity of the Yakatat Street outfall. No PCBs were
detected in any of the sediment or water samples. Low-level PAHs were
detected in sediment above the KAPP Dam. No PAHs were detected in any of
the surface water samples and the metals that were detected were all below

their corresponding Chronic AWQC.

In 1997, ADEC prepared two reports entitled “Watershed Activity Checklist and
Reports” (SC-050B and SC-033B) for Ship Creek. These reports provide good
historical information on watershed activity in Ship Creek and include a
preliminary listing of six data gaps identified for Lower Ship Creek. The reports
discuss future work for this watershed assessment, which include sampling to fill
in data gaps. The water quality assessment of Ship Creek conducted by the
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UAA (SC-072B; discussed earlier in this section) was a follow-up study to the
ADEC watershed assessment.

A reconnaissance trip of Ship Creek was conducted in 1997 by federal, state,
and municipal workers including the Mayor’s Ship Creek Task Force
representative (SC-087B). The report is a three-page narrative summary of the
reconnaissance trip. General descriptions of habitat and wildlife observed are
provided. This information is of limited usefulness for site-specific
characterization and risk assessment.

In 1998 (SC-035B) and 2000 (SC-037B), ADEC listed Ship Creek as not
supporting its designated use category because of pathogens and oil and grease.
These ADEC listings were done under Sections 303(d) and 305(b) of the Clean
Water Act (CWA). Sources for these water impairments were identified as
Urban Runoff and Storm Runoff, Non-industrial Permitted Discharges and Other

Urban Runoff.

The USGS (SC-039B) sampled six streams in Anchorage, in 2001 including Ship
Creek, using lipid-containing semi-permeable membrane devices (SPMDs) to
mimic bioconcentration of lipophilic contaminants by fish. The SPMDs were
analyzed for PAHs and organochlorine pesticides to evaluate the presence and
potential toxicological significance of waterborne contaminants to fishery
resources in urban streams of Anchorage. There was one sampling location in
Ship Creek though the exact location on Ship Creek was not presented. There
were no detectable concentrations of priority pollutant PAHs in the Ship Creek
sample. Priority pollutant PAHs were only detected in one of the six urban
streams (Chester Creek). While not a primary objective of the study, the gas
chromatograph with electron capture detection (GC-ECD) chromatograms were
screened for the presence of several organochlorine pesticides. Trace levels of
several organochlorine pesticides were found in all samples but the authors of
the study report that more sophisticated analytical techniques would be required
to conduct a definitive assessment of the organochlorine residues. These results
indicate that priority pollutant PAHs are not present at levels sufficient to cause
bioaccumulation in aquatic organisms in Ship Creek.

Additionally, in 2001, the USGS (SC-041B) prepared a report that compiles
available water-temperature data from Cook Inlet and analyzes the data to
determine differences between individual streams and rivers. This data would
not be useful for any site-specific characterization and risk assessment purposes.

The Anchorage Waterways Council Annual Report for 2000 - 2001 (SC-107B)
entitled “State of the Creeks” provides limited water quality data for various
watersheds in Anchorage. There was one monitoring station located on Ship
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Creek (Ship Creek at Reeve Boulevard) but the water quality data collected were
very limited and would not be useful for any site-specific characterization and

risk assessment purposes.

3.3.2 General Sediment and Tissue Quality Information

Excerpts from the “National Bioaccumulation Study” (SC-068B and SC-217B)
were reviewed that included fish tissue data collected between 1984 and 1987
in various streams and rivers in Alaska. There were five Dolly Varden collected
and analyzed from Ship Creek as well as fish tissue samples from other water
bodies in the Anchorage area. However, because of the historical nature of this
data, it would be of limited usefulness to any site-specific risk assessments due to
changes in recommended sampling, analytical, and quality control procedures.

In 1989, Dr. Jennifer Christian (Medical Officer, Department of health and Human
Services for Anchorage) wrote an opinion piece (SC-138B) that stated that fish in
Ship Creek are safe to eat. The historical nature of the data and article make this
information of limited usefulness for any site-specific characterization and risk

assessments.

The U.S. Fish and Wildlife Service in 1994 (SC-038B) prepared a report
presenting analytical data on sediment, fish tissue, and eggs from four avian
species from Chester Creek collected in 1991. Chester Creek sediment samples
included grab samples at 10 in-stream and eight impoundment sites, whole fish
tissue samples (Rainbow Trout and Dolly Varden), and avian eggs from three
impoundments. The report presents analytical data for metals, PAHs,
organochlorine pesticides, and PCBs. This data is potentially useful for site-
specific characterization and risk assessments to establish regional background
levels for these constituents in the media sampled.

CH2M Hill in 1996 (SC-034B) conducted a literature review to produce a
“Summary of Information on the Natural Occurrence (Background) of Mercury
in Soil and Stream Sediments in Alaska and the Seward Quadrangle” and
“Summary of Information on the Natural Occurrence (Background) of Select
Metals in Surface Soil and Stream Sediments: Ship Creek and Throughout
Alaska.” This data is useful for site-specific characterization and risk assessments
to establish background concentrations of metals in these environmental media.

The USGS in 2000 (SC-059B) prepared a report entitled “Selected Organic
Compounds and Trace Metals in Streambed Sediments and Fish Tissues, Cook
Inlet Basin, Alaska.” This report presents data from 15 composite sediment
samples, 12 fish tissue samples (Slimy Sculpin, whole fish tissue) collected from
15 sites in the Cook Inlet Basin, including the Anchorage area. No samples were
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collected in Ship Creek. Samples were analyzed for SVOCs, organochlorines
pesticides, and trace metals (arsenic, cadmium, chromium, copper, lead,
mercury, nickel, selenium, and zinc). Arsenic, chromium, copper, and nickel
were determined to be present at elevated background concentrations in this
region. This data would be useful for establishing regional background levels for

these constituents.

The USGS in 2002 (SC-040B) collected 48 streambed sediments from 47
locations in the Cook Inlet Basin for analyses for priority pollutant trace metals
(arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, and zinc).
The study found elevated background levels of arsenic, chromium, mercury, and
nickel in sediments of Cook Inlet. This data would be useful for establishing
regional background levels for these constituents.

3.3.3 Water Use or Rights Summaries for Ship Creek

In March 1997 (SC-120B), the U.S. Army Alaska Environmental Resources
Department prepared a “Chronology of Water Use and Water Rights on Ship
Creek.” The information presented in this report could be useful for an HHRA
as it summarizes water rights and uses in Ship Creek prior to 1997.

The ADNR prepared a “Ship Creek Water Balance/Water Use Report” (SC-
207B) in 1997. The information on the hydrology of Ship Creek and additional
information on water uses/water rights, is potentially useful for an HHRA.

The Anchorage Waterways Council in 2000 (SC-020B) held a panel discussion
on water rights in the Ship Creek Watershed, and this discussion is summarized
in this report. It was concluded that the available water in Ship Creek has been
over-allocated and certain reaches of the streambed are dry at times. This
information is of limited use for site-specific risk assessments.

ADEC in 2001 (SC-071B) prepared a report entitled “Hydrologic Susceptibility
and Vulnerability Assessment for Municipality of Anchorage - Ship Creek Public
Drinking Water Source, Anchorage, Alaska.” The objective of this report was to
evaluate the overall vulnerability of the public drinking water source to
contamination. As the drinking water source intake is located a considerable
distance upstream of Lower Ship Creek, this report does not provide useful
information for site-specific risk assessments.

3.4 Macroinvertebrate Reports

Benthic macroinvertebrates are indicators of water and sediment quality because
the communities are relatively sedentary, are composed of a range of species
with varying tolerances to pollution, and have important roles in ecosystem
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functioning. Stream macroinvertebrates respond to a wide range of stream
disturbances, including sedimentation, thermal pollution, organic loading, flow
disturbances, and toxic chemicals (Milner and Oswood 1995). As an indicator
of ecological risk, however, care and considerable assessment must be used to
differentiate changes in species composition caused by contamination from
those changes caused by other physical and biological perturbations, particularly
in an urbanized or degraded stream. '

Ship Creek is a highly urbanized stream, flowing along the northern edge of the
City of Anchorage, receiving runoff from the city and adjacent Eimendorf AFB
and Fort Richardson. Four dams are also present on the stream, three of which
are downstream of Fort Richardson. The lowermost dam is located within tidal
portions of the project area and acts to reduce intertidal mixing (Conservation
Fund Freshwater Institute 2002a,b). This would likely cause an abrupt change in
macroinvertebrate species composition downstream of the dam because of

estuarine/marine conditions.

3.4.1 Studies Evaluated

A substantial number of macroinvertebrate studies have been conducted in Ship
Creek, most associated with agency efforts to create bioassessment protocols in
Alaska. Twelve separate studies were gathered and reviewed that collected
macroinvertebrate data in streams draining the Anchorage area, seven of which
collected samples in Ship Creek. Macroinvertebrate sampling has been
clustered around the Glenn Highway Bridge, Fort Richardson Dam, Walton Road
Bridge, Davis Highway Bridge, Elmendorf Dam, Post Road Bridge, and the KAPP
Dam (also referred to as Chugach Dam) (see Table 3 for details).

Samples collected near the Glenn Highway Bridge are reference samples
upstream of most influences of urban development. The remaining six general
sampling locations are within the influence of Fort Richardson, ElImendorf Air
Force Base, or the City of Anchorage. No sampling has occurred below the
KAPP Dam, the lowermost dam located within the project area.

Several bioassessment techniques have been used in the evaluation of
macroinvertebrate data in Ship Creek and other Alaska streams. One emerging
bioassessment method that appears to be gaining the most use is the Alaska
Stream Condition Index (ASCI) developed by the UAA for the ADEC. ASCI
values were developed by normalizing the numerical scores for seven benthic
macroinvertebrate metrics into a unit-less number, allowing all metrics to be
expressed on the same scale. Assigned scores of 6, 4, 2, and 0 result, where 6 is
equivalent to the expectations of unimpaired conditions, and 4, 2, and O are
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progressive diminishing values. These scores are also assigned the qualitative
designations of ‘very good’, ‘good’, ‘poor’, and ‘very poor’ (Major et al. 2000).

3.4.2 Results

Results of the seven macroinvertebrate studies that collected or reported on
samples in Ship Creek varied somewhat, but most found macroinvertebrate
populations that indicated a gradual decrease in water quality in the lower
reaches of the streams, as presented in Table 4. The studies that collected
samples at reference areas upstream of Fort Richardson found
macroinvertebrate populations indicating good to very good stream quality
using ASCI protocols. Most studies also found good ratings as low as the
Elmendorf Hatchery, located just upstream of the project area. Sample stations
at Post Road and just above the KAPP Dam, within the project area found both

good and poor ratings

It was somewhat surprising to observe good ratings as low as the Elmendorf
Hatchery and dam, which is downstream of the two military installations. In a
study conducted by Cushing et al. (1994), six stations were sampled between
Fort Richardson and Post Road, which would include all influences of Fort
Richardson, the Fort Richardson Hatchery, Elmendorf Hatchery and three dams.
These six stations found no indications of localized impacts to the
macroinvertebrate community within this reach of Ship Creek. The lower-most
station, near the outskirts of Anchorage did exhibit some signs of water quality

degradation.

Itis also surprising that the macroinvertebrate data do not appear sensitive to
dams on Ship Creek. Although three of the four are low head dams that do not
produce large reservoirs behind them, all four are situated within the first 12
miles of the stream. The reference samples collected near Glenn Highway well
upstream of the Anchorage, ElImendorf AFB and Fort Richardson, are below the
upper most dam. No samples were collected downstream of the KAPP Dam,
situated in tidal areas of the stream within the project area. It is expected that a
marked shift in the macroinvertebrate community would be found downstream
of the KAPP Dam caused by the intrusion of marine waters during higher tidal

periods.

3.5 Fisheries and Habitat Reports

Numerous documents produced by the ADF&G and other agencies have been
reviewed; most documented the nature and degree of fisheries activities on Ship
Creek (see Appendix B, Table B-2). These documents were valuable in providing
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background information and a summary of existing habitat conditions in Ship
Creek.

The principal habitat information presented in documents regarded the dams on
Ship Creek. Four dams are located on Ship Creek at approximate river miles 0.7,
2.3, 9.0, and 12.0. Consistent fish passage occurs only at the first dam, limiting
an adromous access to about the lower two miles of stream. These four dams
have impacted Ship Creek by:

m  Restricting and blocking fish passage;

m  Reducing the intertidal mixing area and the size of the estuary zone near the
mouth of Ship Creek; and

m  Producing more pool habitats that are depositional and limit the transport of
sands and gravels to the mouth of Ship Creek (Conservation Fund
Freshwater Institute 2002a, b)

m  Reducing flow to near zero during late-winter in upper reaches of the stream
between Glenn Highway and Elmendorf AFB (Anchorage Aquatic Resources
Commission 1994).

The dams were built during the 1940s, eliminating all but remnant natural
anadromous salmonid populations in Ship Creek.

The Elmendorf and Fort Richardson hatcheries are situated near the middle two
dams and are used to seed chinook and coho salmon runs on several central
Alaska streams including Ship Creek. These hatcheries are responsible for over
an order of magnitude increase in recreational fishing effort in Ship Creek,
increasing from 1,844 angler days in 1983 to nearly 46,955 angler days in 2002.
This effort is second to the Kenai River basin in Alaska (Anchorage Aquatic
Resources Commission 1994; Alaska Department of Fish and Game ([ADFG
unpublished data]). The great majority of this fishing effort occurs on the lower
reaches of Ship Creek near the project area, downstream of the KAPP Dam.

4.0 DATA GAP ANALYSIS

The results of the review of the literature and reports discussed above were
critically evaluated to identify any potential data gaps that would need to be
addressed to complete the RI/FS characterization and risk assessment for the
portions of Ship creek that are within the ARRC Anchorage Terminal Reserve.

Hart Crowser
8877 July 2004

Page 27



4.1 Standard Steel and Metals Salvage Yard Site

Hart Crowser evaluated four EPA TAT or ERT reports for Ship Creek. These
reports do not have useable figures showing sample locations, analytical
laboratory data, nor QA/QC information. Such information will be useful for
Ship Creek characterization and risk assessments..

The 1994 Remedial Action Objectives report (SC-221B) does not have the
complete ecological risk assessment for the Standard Steel site. The ecological
risk assessment would be very useful for characterization and risk assessment of

Ship Creek.

4.2 Elmendorf Air Force Base

Two years of monthly surface water sampling results are presented in eight
quarterly reports from April 1995 to November 1996 (SC-085B, SC-121 through
SC-1298, and SC-151B through SC-155B; note that these reports include partial
and complete duplicate reports). These reports do not include analytical
laboratory data and QA/QC results summaries for first through third quarters. It
is also not clear whether the surface water data were compared against chronic
AWQC to evaluate potential ecological impacts. This information (analytical
laboratory data and QA/QC results) would be useful for a future
characterization and risk assessment of Ship Creek.

4.2.1 Operable Units 1 through 6

The Cumulative Risk Evaluation for Operable Units 1 - 6 Work Plan (SC-140B)
did not include the following reports - an ecological survey prepared by Battelle
Memorial Institute (1992), a NOAA Natural Resource Assessment, and the Ship
Creek benthic sampling conducted by Battelle Memorial Institute in 1994. In
addition, we were unable to review the complete ecological risk assessments for
OU-1, OU-5, and OU-6. These reports, including the ecological risk
assessments, would be useful for future characterization and risk assessment of

Ship Creek.

4.2.2 Operable Unit 5

Hart Crowser located four rounds of groundwater and surface water monitoring
data from OU-5 (SC-142B through SC-145B). It is not clear if the 1998, Round
2: 1999, and the Round 1: 2000 groundwater samplings were completed and
whether these results are available. The analytical laboratory data and QA/QC
review of data were not included in the reports reviewed by Hart Crowser. It is
not known whether the surface water data were compared against chronic
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AWQC to evaluate potential ecological impacts. This information would be
useful for a future characterization and risk assessment of Ship Creek.

4.3 Knik Arm Power Plant

The May 2000 Site Investigation Report, KAPP Diversion Pond Sediment
Sampling and Analysis (SC-239B) did not state whether the diversion pond
sediment was dredged following this report. We should follow up with KAPP to
determine whether the dredging was completed. This information would be
useful for future characterization and risk assessment of Ship Creek.

Historical sediment sampling in Ship Creek, both below the KAPP Dam at the
cooling pond outfall and in the KAPP cooling pond (hydraulically connected to
Ship Creek), has shown low level detections of VOCs, SVOCs, PCBs, and mercury.
These detections were localized to the cooling pond and below the dam (but not
above it). The low levels suggest the detections are not an imminent ecological
issue, but may represent localized impacts to be further investigated unless it is
determined to be the result of permitted storm water discharges.

4.4 Alaska Railroad Yard

The 1986 Site Inspection report (SC-002B) did not include the analytical
laboratory reports, which would be useful for future characterization and risk
assessment of Ship Creek. The analytical laboratory reports, along with the
QA/QC validation report that was part of the Sl report, will allow an evaluation
of data quality. As discussed in Section 4.3, it needs to be determined whether
the detections adjacent to KAPP and the Alaska Railroad Yard that are discussed
in this report are the result of permitted storm water discharges.

4.5 Historical Risk Assessment Reports from Adjacent CERCLA Sites

In order to evaluate methodologies and screening levels used for human health
and ecological risk assessments conducted in the Ship Creek watershed, it would
be useful to obtain HHRA, ERA, or other reports referenced or cited in the
literature reviewed. Two of the CERCLA sites reviewed (EiImendorf AFB OU-1,
OU-5, OU-6; Fort Richardson) are upgradient of ARRC and its leased properties
on Ship Creek and therefore are a potential source of contaminant that may be
found at the ARRC Anchorage Terminal Reserve. Releases from these
upgradient sites also could pose a potential threat at the ARRC site. The third

CERCLA site (Standard Steel) is on ARRC-leased property.

For the three CERCLA sites reviewed above, baseline HHRAs and ERAs were
conducted based on the RI/FS and used to select remedial actions. Exposure
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scenarios and parameters, chemicals driving the risk, reference doses and cancer
slope factors, and assessment/measurement endpoints are relevant pieces of
information contained in the referenced risk assessments. Review of the
following HHRA and ERA reports would provide a relevant framework around
which to develop a Ship Creek Characterization and risk assessment for ARRC:

®  Elmendorf AFB OU-1 Baseline Human Health and Ecological Risk
Assessment;

m  Elmendorf AFB OU-5 Human Health and Environmental Risk Assessment;
m  Elmendorf AFB OU-6 Human Health and Ecological Risk Assessment;
m  Risk Assessment Report, OU-D, Fort Richardson (ENSR, September 1997);
m  Post Wide Risk Assessment, Fort Richardson, Alaska (April 1998); and

m  Baseline Human Health and Ecological Risk Assessment, Standard Steel and
Metals Salvage Yard (EPA).

Though we reviewed the first five-year review for Elmendorf AFB, the latest five-
year review document (expected August 2003) would also be important to
determine whether contaminated groundwater had recently migrated offsite and
or was posing a potential threat to Ship Creek.

Our review of site investigation reports for contaminated sites in the Ship Creek
watershed provided limited information on actual sampling locations and density
(sampling plans, types, depths, etc.). This information is significant to delineation
of potential contamination areas in Ship Creek surface water and sediment
within the ARRC Anchorage Terminal Reserve. In addition to sampling plans, it
would be prudent to review associated QA/QC data provided by the analytical
laboratories conducting sample analyses. QA/QC data is typically appended to
RI/FS and other investigation reports. Performing a QA/QC review of sample
data would provide ARRC with an estimate of reliability of the lab analysis
results.

4.6 Macroinvertebrate Data and Ecological Risk Assessment

Currently, there is insufficient macroinvertebrate data to conduct an ecological
risk assessment of the Alaska Railroad site. Although macroinvertebrate metrics
indicate poor water quality at the Post Road Bridge and near the KAPP Dam,
which are both adjacent to the project area, the cause of the poor rating cannot
be ascertained by macroinvertebrate data alone. The need for additional
macroinvertebrate data will be determined following preliminary ecological risk

assessment tasks.
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4.7 Fisheries and Habitat Data Gaps

A principal data gap regarding fisheries and habitats within Ship Creek is a lack
of detailed information on habitat modifications in the stream (other than the
dams). Urban and military development since the mid-20th century has
produced areas of stream channelization, bank clearing, bank stabilization, and
filling or draining wetlands habitats.

5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the literature search and reviews of existing information relevant to
completing probable AOC requirements for characterizing and conducting site-
specific risk assessment with respect to Ship Creek, the following general
conclusions emerge:

m  As part of this task under the Statement of Work for the Administrative
Order of Consent for the site, five surface water and sediment samples were
collected in Ship Creek in Spring 2004. No organic contaminants (VOC,
SVOC, or PCB) were detected in any sample. The final Ship Creek Surface
Water and Sediment Assessment Report was submitted to ARRC dated May
2004. In addition, as part of this project a stream reconnaissance survey
within the active stream channel was conducted to inventory and map (using
Global Positioning System coordinates) open pipes, ditches, culverts, and
other probable discharge points exposed along the banks.

m  There is no evidence of extensive or severe contamination of Ship Creek
media. While this does not preclude localized or ephemeral contamination,
the apparent absence of generalized contamination or obvious sources
suggests no imminent risk to human health or the environment currently

exists.

m  There is a fair amount of data collected by a variety of agencies and
stakeholders over the last 20 years. While not very extensive, there is some
data available for surface water and sediment quality, on bioaccumulation
potential, on tissue concentrations, and on aquatic community structure and
abundance available. Collectively, these data do not point to any specific
concerns. However, it was often difficult to evaluate exact methods,
location and quality for much of this data, and their adequacy for risk
assessment are not yet fully determined.

m  There is some evidence for localized and low level contamination resulting
from known source areas, e.g. KAPP, Arctic Cooperage, Alaska Railroad
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Yard, the military installations, and Standard Steel. As for much other data,
full data adequacy could not be evaluated, as original reports appear to be
still missing. Further review may indicate a localized problem to be further
investigated as part of the R, or may indicate the data to be of no further
concern (e.g. lower than background or conservative toxicity thresholds, due
to nons-site related sources, or due to sources such as permitted wastewater
discharges not under the purview of the RI/FS).

Specific recommendations emerging from this review are:

m Locate and review the full risk assessment documents and sample QA
documentation for Elmendorf AFB, Fort Richardson, and Standard Steel

CERCLA sites.

m  Determine if the KAPP diversion pond sediment has been dredged (per
2000 Sl Report).

m  Conduct a preliminary habitat assessment of Ship Creek, consisting of review
of fisheries data and field documentation of key habitat parameters:
riffle/pool ratios, embeddedness, riparian vegetation, woody debris, off-
channel habitat, etc. This information can be collected as part of a wider
site-wide habitat survey for the RI/FS.

m ldentification of type and nature of source areas to the creek, particularly
permitted point sources, and their relation to the reported localized

contamination.

5.1 2004 Proposed Field Studies

Section 2.2.2.1 of the June 29, 2004 Statement of Work for the Administrative
Order of Consent requires this literature survey report to (a) summarize existing
analytical data regarding Ship Creek, (b) identify any significant data gaps
regarding potential contamination and biological impacts at Ship Creek that can
be addressed by field sampling and assessment in 2004, and (c) include a
proposal for such field studies, including potential sediment and detritus
sampling, bioassays, benthic macroinvertebrate work and/or other field work.
The preceding sections of this report summarize the existing information and
identify apparent data gaps. The following presents ARRC's proposal for
additional field studies that ARRC believes could be conducted during the 2004
field season to fill some of these data gaps. Following EPA’s approval of this
proposed field work, ARRC will prepare an Interim Action work plan for this
work, submit that to EPA for review and approval as specified in the AOC, and
commence this field work upon receiving work plan approval.
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ARRC'’s proposes the following additional field studies under SOW Section
2.2.2.1:

®  Conduct a preliminary habitat assessment of Ship Creek. This task is
proposed for late August or early September prior to the onset of freezing
conditions.. The preliminary habitat assessment will be conducted as part of
a larger preliminary habitat assessment to be conducted site-wide (i.e.
including upland areas). The preliminary habitat assessment will be
conducted by a trained biologist and will consist of:

m  Survey of Ship Creek from 0.5 mile upstream of site boundary to the
intertidal mixing area at the mouth. The survey will identify basic channel
characteristics, streambed conditions, frequency of riffles and pools, bank
stability, presence of backwaters, wetlands or other valuable sub-habitats, as

well as qualitative riparian conditions.

m In addition the survey will identify obvious anthropogenic influence (debris,
garbage, inflows of water, etc.) that may affect aquatic life conditions in the

creek

These field studies are suitable initial data gathering tasks aimed at developing an
understanding of the site conceptual model. The site conceptual model will then
guide subsequent data need identification for the overall site RI/FS.
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Table 1 - Primary Interview Contact List
Ship Creek Literature Review

Contact

Name Organization Position Information

Dan Bosch ADF&G Biologist 907-267-2415
Meagan Boltwood AWC Scientist 907-277-9287
Tim Brabets USGS Geologist 907-786-7100
Jim Frechione ADEC Contaminated Sites 907-269-7558
Louis Howard ADEC Contaminated Sites 907-269-7552
Darrel Keifer ADF&G Elmendorf Hatchery | 907-274-0065
Mary Mauer ADNR Water Quality 907-269-8640

Scientist

Leanne Monk UAA Geology 907-786-6895
Mark Oswood UAF Limnologist 2907-474-72112
Kent Patrick Riley ADEC Water Quality 907-269-7554
Stewart Seaberg ADNR Permitting 907-269-6987
Scott Weaton MOA Env. Engr. 907-343-4200
Matt Whitman BLM 907-271-5960




Table 2 - Secondary Interview Contact List
Ship Creek Literature Review

Contact
Name Organization Position Information
William Abadie Corp of Engineers Engineer 907-753-5608
Steve Albert ADF&G Habitat Biologist 907-267-2100
Dan Bogen UAA 907-257-2744
Dianne Brake ADEC Wastewater 907-269-7517
Laura Eldred ADEC Environmental Specialist 907-269-7517
Gary Fink EAFB CERCLA Program 907-552-7229
Steve Frenzel USGS Geologist 907-786-7107
Mark Goodwin US Air Force, 3" CES RCRA Manager 907-552-4157
William Gossweiler DPW Fort Remedial Projects 907-384-3017
Richardson
Robert Graves POA Operations Manager 907-343-6200
Kathleen Hertel Museum of History 907-343-6189
and Art
Mark Inghram ADNR Director 907-269-8600
Holly Kent Anchorage Director 907-277-9287
Waterways Council
Elaine Major UAA 907-257-2731
Marc Marlow Marlow Power and Owner 907-258-9662
Steam
Sue Mauger Cook Inlet Keepers Stream Ecologist 907-235-4068
Matt Miller ADF&G Biologist 907-267-2100
Matt Mobley National Archives 907-261-7820
Robert Ourso USGS Geologist 907-786-7148
Ann Rappaport USF&WS Field Supervisor 907-271-2888
Tim Scott ADEC Environmental Specialist 907-269-7554
Jon Scudder US Air Force Public Affairs 907-552-8970
Mark Spano AWWU Water Quality 907-751-7339
Andrea Tesch ADF&G Fort Richardson Hatchery
Manager
Joanne Walls USACE-AK Environmental Specialist 907-753-5608
Mike Walsh USACE-AK Cold Environmental Specialist | mwalsh@crrel.usac

Regions Research
and Engineering Lab.

e.army.mil




Table 3 - Ship Creek Documented Macroinvertebrate Sampling Locations

Station

Approximate
River Mile

Potential Sources

Glenn Highway

10

Upstrearrﬂeference

Fort Richardson Dam

9

Fort Richardson, Fort Richardson Hatchery

Walton Road Bridge

5.5

Elmendorf AFB CERCLA Operable Unit

Davis Highway Bridge

4

Elmendorf AFB CERCLA Operable Unit

Eimendorf Dam

2.3

Elmendorf AFB, Elmendorf Hatchery

Post Road Bridge

1.2

City of Anchorage, Alaska Railroad

Chugach Dam

0.7

City of Anchorage, Alaska Railroad




Table 4 - Ship Creek Documented Macroinvertebrate Analytical Results

Study Locations Sampied ASCI Rating

Major et al. 2001 Post Road Poor
Milner and Oswood Glenn Highway Good
Elmendorf Hatchery Good

L.ove 1999 Glenn Highway Good-Very Good
Elmendorf Hatchery Good
Post Road Good

Chugach Dam Good-Poor

Milner and Oswood
1989

Did not differentiate stations

Cushing et al. 1994 Fort Richardson Hatchery No localized impacts. Very little
Walton Road difference between station results.
Davis Highway (2 stations) ASCI ratings not produced.
Elmendorf Hatchery
Post Road

CH2M Hill Post Road Poor

USGS 2001 Glenn Highway Station data not analyzed
Elmendorf Hatchery separately

Notes:

ASCI - Alaska Stream Condition Index







Ship Creek Feature Locations and Vicinity Map

Lower Ship Creek Basin
Anchorage, Alaska
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APPENDIX A

ACRONYM LIST

ADEC Alaska Department of Environmental Conservation
ADF&G Alaska Department of Fish and Game

ADNR Alaska Department of Natural Resources

AFB Air Force Base

AOC Administrative Order on Consent

ARLIS Alaska Resource Library and Information Services
ARRC Alaska Railroad Corporation

ASCI Alaska Stream Condition Index

AWQC Ambient Water Quality Criteria

AWWU Anchorage Water and Wastewater Utility
CERCLA Comprehensive Environmental Response Compensation and Liability Act
cocC Contaminant of Concern

CWA Clean Water Act

DRO diesel-range organics

EPA US Environmental Protection Agency

ERA ecological risk assessment

ERT Emergency Response Team

GC-ECD gas chromatograph with electron capture detection
HHRA Human Health Risk Assessment

ICRC Integrated Concepts and Research Corporation
KAPP Knik Arm Power Plant

LCs Concentration lethal to 50 percent of the sample population
MCL Maximum Contaminant Level

MOA Municipality of Anchorage

NFA No Further Action

NOAA National Oceanic Atmospheric Administration
NFRAP No Further Remedial Action Planned

NPL National Priorities List

ou Operable Unit

PAHs polycyclic aromatic hydrocarbons

PCBs polychlorinated biphenyls

RI/FS Remedial Investigation/Feasibility Study

ROD Record of Decision

ROW Right of Way

QA quality assurance

QAPP Quality Assurance Project Plan

QC quality control

Sl Site Investigation

SPMDS semi-permeable membrane devices

SvocC semivolatile organic compound

TAT Technical Assistance Team

TCE Trichloroethene

Page A-1
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TPH Total Petroleum Hydrocarbons
UAA University of Alaska, Anchorage
UAF University of Alaska, Fairbanks
USACE-AK U.S. Army Corps of Engineers - Alaska District
USF&WS U.S. Fish and Wildlife Service
USGS US Geological Survey
vOC volatile organic compound
Hart Crowser Page A-2
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