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Executive Summary

This final report presents a screening ecological risk assessment (SERA; Steps 1 and 2) and
the first step (Step 3) of a baseline ecological risk assessment (BERA) for seven Solid Waste
Management Units (SWMUs 2B, 11, 16, 16GC, 21, 22, and 26) on Naval Air Station (NAS)
Oceana, Virginia Beach, Virginia. This ERA was conducted in accordance with the Navy
Policy for Conducting Ecological Risk Assessments (CNO, 1999) and the Navy/Tier Il ERA
approach developed for Region 3. The CNO policy, which describes a process consisting of
eight steps organized into three tiers, is a clarification and interpretation of the eight-step
process outlined in U.S. Environmental Protection Agency (USEPA) ERA guidance for the
Superfund program (USEPA, 1997).

The objectives of the SERA were to:

* Screen individual sites to determine if potential risks to ecological receptors warrant
either: (1) additional assessment beyond the conservative screening steps of the ERA
process (unacceptable ecological risks possible), or (2) the removal of specific sites from
further ecological consideration (no unacceptable ecological risks).

* Identify any data gaps or areas of unacceptable uncertainty that may require the
collection of additional data to support ERA evaluations beyond the screening level.

Sites not screened out in the SERA continue on to Step 3. The general objectives of the Step 3
ERA were to:

* Refine the risk estimates from the SERA to determine if risks to ecological receptors from
site-related chemicals are likely to occur based on realistic exposure scenarios.

» Focus subsequent data collection activities if potential risks are indicated, uncertainties
are unacceptably high, and/or data gaps are identified.

SWMU 2B is located southeast of the main MATWING Hangar 122. The site includes Line
Shacks 130 through 134 and the five aircraft cleaning stations northeast of Line Shack 130.
Potential site related risk to terrestrial organisms exist at SWMU 2B. It is recommended that
additional data will be collected and evaluated in a Feasibility Study in order to verify and
delineate the metal concentrations in the soils.

SWMU 11 consists of two fire-fighting training rings and their immediate surroundings. The
site is on the west side of NAS Oceana at the intersection of two abandoned runways.
Potential risks to terrestrial organisms utilizing SWMU 11 are expected to be low to
negligible based upon lines of evidence provided in Section 6.8. In conclusion, there is little
potential for ecological risk at SWMU 11 as based upon the evidence. Therefore, further
evaluation is not warranted and the ERA process is concluded.

SWMU 16 consists of a pesticide storage area adjacent to the pesticide shop at Building 821
in the Public Works Compound. Potential risks to terrestrial organisms or aquatic inver-
tebrates utilizing SWMU 16 are expected be low to negligible based upon lines of evidence
provided in Section 6.8. In conclusion, there is little potential for ecological risk at SWMU 16
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as based upon the evidence. Therefore, further evaluation is not warranted and the ERA
process is concluded.

SWMU 16GC consists of the pesticide storage area at the Golf Course Maintenance Shop.
Potential risks to terrestrial organisms at SWMU 16GC are expected to be low to negligible
based upon lines of evidence provided in Section 7.8. In conclusion, there is little potential
for ecological risk at SWMU 16GC as based upon the evidence. Therefore, further evaluation
is not warranted and the ERA process is concluded.

SWMU 21 is located in the southwestern corner of the Public Works Transportation Yard,
approximately 400 feet southeast of Building 830 where transformers were stored in two
gravel areas between the sand loaders and the yard’s chain-link fence. Potential risks to
terrestrial organisms utilizing the limited habitats present on SWMU 21 are expected to be
negligible based upon lines of evidence provided in Section 8.8. In conclusion, there is little
potential for ecological risk at SWMU 21 as based upon the evidence. Therefore, further
evaluation is not warranted and the ERA process is concluded.

SWMU 22 is approximately 600 to 1,000 feet west of Oceana Boulevard and 1,500 feet north
of the VACAPES complex. The construction debris landfill is an approximately 0.5-acre
unlined facility. Potential risks to terrestrial organisms at SWMU 22 are expected to be
negligible based upon lines of evidence provided in Section 9.8. In conclusion, there is little
potential for ecological risk at SWMU 22 as based upon the evidence. Therefore, further
evaluation is not warranted and the ERA process is concluded.

SWMU 26 consisted of partially buried drum or small tank with the top removed that
measured 3-feet wide by 4-feet high and was inset approximately 3 feet below grade. The
tank formed a burn pit that was used for fire extinguisher training. The tank has since been
removed. Potential risks to terrestrial organisms at SWMU 26 are expected to be low to
negligible based upon lines of evidence provided in Section 10.8. In conclusion, there is little
potential for ecological risk at SWMU 26 as based upon the evidence. Therefore, further
evaluation is not warranted and the ERA process is concluded.

Based upon the results and the certainty associated with the results, the relative size of these
SWMUs, and the proximity of these SWMUs to an active military runway/ airfield, site
specific toxicity testing or additional sampling on which to base remedial action decisions is
not warranted. Therefore, no further study in the risk assessment is recommended at this
time. The identified potential for risks to ecological receptors at SWMU 2B will be further
addressed in the remedial alternatives in the feasibility study being drafted for SWMU 2B.
All remaining SWMUs (11, 16, 16GC, 21, 22, and 26) require no further action.
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1.0 Introduction

This final report presents a screening ecological risk assessment (SERA; Steps 1 and 2) and
the first step (Step 3) of a baseline ecological risk assessment (BERA) for seven Solid Waste
Management Units (SWMUSs) on Naval Air Station (NAS) Oceana, Virginia Beach, Virginia.
The SWMUs addressed in this ERA include:

e SWMU 2B - Line Shack 130-131 Disposal Area

* SWMU 11 - Fire-Fighting Training Area

*  SWMU 16 —Pesticide Storage Area

*  SWMU 16GC - Golf Course Pesticide Storage Area

» SWMU 21 - Transformer Storage Yard

¢  SWMU 22 - Construction Debris Landfill

» SWMU 26 - Fire-Fighting Training Area, Building 220

Figure 1-1 shows the locations of the seven SWMUSs addressed in this ecological risk
assessment (ERA).

A total of 60 SWMUs were recommended for study in the draft RCRA Consent Order issued
by the U.S. Environmental Protection Agency (USEPA). After reviewing the results of the
Interim RFI, the Navy and EPA determined that only 19 SWMUSs required investigation
under the RCRA consent order; the remainder of the RFA identified SWMUss are regulated
under other federal and/ or state programs.

Because of the proximity of four of the RFA SWMUs, they were consolidated into two;
therefore, 17 SWMUs were in the RCRA Facility Investigation (RFI) under the consent order.

The Consent Order specified four RCRA corrective action steps that would be required for
the SWMUs. These were:

* Interim Measures, including the preparation of a community relations plan and other
plans for future work

* The RFI

* A corrective measures study (CMS) to identify appropriate remediation technologies
and approaches to remediate SWMUs that require cleanup

* A corrective measures implementation of the selected remedies

NAS Oceana is now regulated under a Federal Facilities Agreement (established under
CERCLA) which supercedes the RCRA Consent Order. ERAs are therefore being performed
at NAS Oceana SWMUs 2B, 11, 16, 16GC, 21, 22, and 26, as required for SWMU closeout
under CERCLA.

Following the development a technical approach defining how to proceed and conduct
ecological risk assessments for the remaining SWMUs in November 1999, the partnering
team scoped ecological data gaps at SWMUs 2B, 11, 16/16GC, 21, 22, and 26. During this
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scoping the team reviewed the conceptual models developed of each specific SWMU to
determine potential routes of exposure; the team considered the use of existing data from
the RCRA investigations and its limitations. The team developed a sampling plan for those
SWMUs identified as having significant data gaps warranting new sampling data. The
sampling plan included the number of samples, sampling locations, and the analytical
parameters for each set of samples for each site. This sampling plan the Work Plan
Addendum, Sediment, Surface Water, and Surface Soil Sampling at Multiple SWMUs to
Support Ecological Risk Assessment and Direct Push Technology Investigation to Support
MNA at SWMU 15; Naval Air Station, Oceana, Virginia Beach, Virginia was approved by
the Partnering Team in December 1999.

This ERA is conducted in accordance with the Navy Policy for Conducting Ecological Risk
Assessments (CNO, 1999) and the Navy/Tier I ERA approach developed for Region 3. The
CNO policy, which describes a process consisting of eight steps organized into three tiers, is
a clarification and interpretation of the eight-step process outlined in USEPA ERA guidance
for the Superfund program (USEPA, 1997). The major differences between the Navy ERA
policy and the USEPA ERA guidance are: (1) the Navy policy provides clearly defined
criteria for exiting the ERA process at specific points, (2) the Navy policy divides Step 3 (the
first step of the baseline ERA) into two distinct sub-steps (Steps 3A and 3B), with a potential
exit point after Step 3A, and (3) the Navy policy incorporates risk management
considerations throughout all tiers of the ERA process.

Steps 1 and 2 of the ERA process constitutes the screening ERA, which is conducted using
intentionally conservative assumptions. If complete exposure pathways exist on a site and
the results of the SERA indicate that risks are possible, the site normally continues on to
Step 3, the first step in the baseline ERA. As indicated above, Step 3 is divided into two
distinct sub-steps in Navy ERA guidance.

In Step 3A, a refined evaluation of media concentrations and exposure estimates is
conducted using more realistic assumptions and additional methodologies relative to those
used in the SERA, which is intended to be a very conservative assessment. Examples of
more realistic exposure assumptions include using central tendency estimates (rather than
maximums) for media concentrations, bioaccumulation factors, and exposure parameters.
Examples of additional methodologies, where applicable, include consideration of
background concentrations, detection frequency, and bicavailability (CNO, 1999).

If risk estimates (and their associated uncertainty) are acceptable following Step 3A, the site
will meet the conditions of the exit criterion specified in the Navy guidance and the ERA
process will terminate. If the Step 3A evaluation does not support an acceptable risk
determination, the site continues to Step 3B.

In Step 3B, the preliminary conceptual model presented in the SERA is refined based on the
results of Step 3A to develop a revised list of receptors, Chemicals of Potential Concern
(COPCs), assessment endpoints, measurement endpoints, and risk hypotheses. Based upon
the revised conceptual model, the lines of evidence to be used in characterizing risk are
determined.
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1.1 Objectives
The objectives of the SERA are to:

» Screen individual sites to determine if potential risks to ecological receptors warrant
either: (1) additional assessment beyond the conservative screening steps of the ERA
process (unacceptable ecological risks possible), or (2) the removal of specific sites from
further ecological consideration (no unacceptable ecological risks)

» To identify any data gaps or areas of unacceptable uncertainty that may require the
collection of additional data to support ERA evaluations beyond the screening level

Sites not screened out in the SERA continue on to Step 3. The general objectives of the Step 3
ERA are to:

« Refine the risk estimates from the SERA to determine if risks to ecological receptors from
site-related chemicals are likely to occur based on realistic exposure scenarios

+ Focus subsequent data collection activities if potential risks are indicated, uncertainties
are unacceptably high, and/or data gaps are identified

At the conclusion of Step 3, there are three possible decision points:

* No further action is warranted. This decision is appropriate if the evaluation indicates
that sufficient data are available on which to base a conclusion of no risk.

* Further data are required. This decision is appropriate if the evaluation indicates that
the potential for risk exists and additional data to refine these estimates (e.g., additional
analytical data, measures of bioavailability) are needed. In this case, the site continues to
Step 4 of the ERA process.

¢ Take remedial action. This decision may be appropriate for circumstances in which the
potential for risks was identified but these potential risks could best be addressed
through remedial action (e.g., presumptive remedy, soil removal) rather than additional
study.

1.2 Report Organization

This report is divided into the following sections:

* Section 1.0 - Introduction. Describes the purpose and scope of the risk assessment and
outlines the report organization.

e Section 2.0 - Facility Background. Describes the environmental setting of NAS Oceana
and the sources of analytical data available for use in the risk assessment.

* Section 3.0 - General Approach and Methodology. Outlines and describes the specific
technical approaches, methodologies, models, and parameter values that are used in the
ERA for conducting problem formulation, exposure estimation, effects evaluation, and
risk calculation. This section includes those items that are common to all of the SWMUs
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evaluated in this ERA; site-specific approaches or parameter values are described in the
sections (4 through 10) addressing the individual sites.

Section 4.0 - SWMU 2B (Line Shack Disposal Area). Describes the results and
conclusions of the risk evaluation for SWMU 2B.

Section 5.0 - SWMU 11 (Fire-Fighting Training Area). Describes the results and
conclusions of the risk evaluation for SWMU 11.

Section 6.0 - SWMU 16 (Pesticide Storage Area). Describes the results and conclusions
of the risk evaluation for SWMU 16.

Section 7.0 - SWMU 16GC (Golf Course Pesticide Storage Area). Describes the results
and conclusions of the risk evaluation for SWMU 16GC.

Section 8.0 - SWMU 21 (Transformer Storage Yard). Describes the results and
conclusions of the risk evaluation for SWMU 21.

Section 9.0 - SWMU 22 (Construction Debris Landfill). Describes the results and
conclusions of the risk evaluation for SWMU 22.

Section 10.0 - SWMU 26 (Fire-Fighting Training Area, Building 220). Describes the
results and conclusions of the risk evaluation for SWMU 26.

Section 11.0 — Uncertainties. Identifies and discusses the sources of uncertainty in the
ERA and evaluates their potential impacts on the risk conclusions.

Section 12.0 — Conclusions. Summarizes the results of the ERA and presents the
conclusions for each SWMU.

Section 13.0 — References. Lists the citations for all references cited in the ERA.

Supporting technical data for the ERA are provided in appendices.

1-4
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2.0 Facility Background

This section describes the environmental setting (e.g., habitats and biota) of NAS Oceana as
well as the analytical data available for use in the ERA. NAS Oceana is located in the
Tidewater region of Virginia and lies southeast of the city of Norfolk, immediately west of
the Atlantic Ocean, and just south of the Chesapeake Bay. NAS Oceana consists of
approximately 6,000 acres within the city of Virginia Beach.

More than 40 percent of the air station is urbanized including commercial, residential, and
operations buildings and runways, hangars and similar structures. The undeveloped areas
of the air station consist of farmland, open land, forest, and wetlands. Farmland comprises
approximately 925 acres. The land is farmed by private producers under the Navy’s
agricultural outlease program (Nair, 1988). Major crops grown within the boundaries of the
air station are corn, soybeans, and winter wheat. Approximately 200 acres of open fields and
meadows, and 600 acres of forest occur on NAS Oceana (RGH, 1984). The forested areas on
the air station are dominated by pine, mixed pine-hardwood, and hardwood stands.

Wetlands comprise approximately 660 acres of the undeveloped areas (CH2M HILL, 1993).
The U.S. Fish and Wildlife Service’s (USFWS) National Wetland Inventory (NWI) maps
classify the wetlands as palustrine emergent (PEM), palustrine scrub/shrub (PSS), and
palustrine forested (PFO) (USFWS, 1991). In addition to relying on the NWI mapping of
wetlands, field observations by CH2M HILL ecologists and Army Corps of Engineers
wetlands biologists were used to verify the existence of wetlands on NAS Oceana and each
specific SWMU.

2.1  Environmental Setting

2.1.1  Physiographic Features
2.1.1.1  Climate

NAS Oceana is located near the Atlantic Ocean, which accounts for the mild year-round
temperatures. The Virginia Beach area climate is characterized by hot, humid summers and
mild winters. The annual temperature is 68.2°F with an average annual precipitation of
44.62 inches. Seasonal snowfall is approximately 7 inches annually. Average wind speed at
the station is approximately 10 miles per hour (mph). Coastal storms, in the form of severe
thunderstorms, northeasters, and hurricanes frequently impact the station.

2.1.1.2 Topography

The elevation of the station ranges from approximately 5 feet above mean sea level (MSL) in
the drainage ditches to approximately 25 feet above MSL in the open fields. Elevations in
the developed area of the station range from 10 to 25 feet above MSL. The topography of the
station is generally flat with a general easterly slope to the land surface.
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2.1.1.3 Soils

NAS Oceana is on the outer edge of the Atlantic Coastal Plain physiographic province. The
Atlantic Coastal Plain is a broad wedge of unconsolidated sediments that dip and thicken to
the east. In the area of NAS Oceana, the sediments consist of several thousand feet of
unconsolidated sand, clay, silt, and gravel, and are underlain by granite basement rock.

The geologic units of concern in the environmental investigations at NAS Oceana are the
Yorktown Formation and the Columbia Group. The Yorktown Formation consists of
interbedded layers of shelly, very fine to coarse sands, clayey sands and sandy clay. Shelly
layers are common in the Yorktown (Meng and Harsh, 1984). Siudyla et al. (1981) divided
the Yorktown into three sand units each overlain by a confining layer of silt and clay.

Regionally, the uppermost of these silt and clay beds, which is referred to as the Yorktown
confining unit, separates the Yorktown Formation from the sediments of the Columbia
Group that overlie it. This uppermost bed consists of massive, well-bedded yellow-gray to
greenish-gray clays and silty clays, which commonly contain shells, fine sand, and mica. The
clay layers within the confining bed are generally extensive but are a series of coalescing
clay beds rather than a single deposited unit. This unit was deposited in a shallow open-
marine environment of broad lagoons and quiet bays (Meng and Harsh, 1984).

2.1.1.4 Surface Water Resources

Surface runoff from the station is facilitated by a system of drainage ditches and surface
canals that flow south and west to West Neck Creek, north to London Bridge and Great
Neck Creek, and east to Owls Creek and Lake Rudee (Figure 1-1). These drainage ditches
are engineered, maintained structures and are periodically cleaned. Surface water bodies on
the station are limited to these drainage ditches and a number of man-made ponds.

2.1.1.5 Groundwater Resources

Groundwater at NAS Oceana is generally within 4 to 10 feet of the land surface. Aquifer
conditions are unconfined in the Columbia Group and unconfined to semi-confined within
the upper Yorktown Formation (Siudyla et al., 1981). When the clay confining unit overlying
the Yorktown is absent, the upper Yorktown is generally unconfined. Natural groundwater
flow directions are generally south to southeast, but flow direction is controlled locally by
drainage ditches. The flow direction in the Virginia Beach area is therefore highly variable
because of the complexity of the drainage patterns.

2.1.2 Habitats and Biota

2.1.2.1 Flora

» A wide variety of vegetation types occur at NAS Oceana. Table 2-1 lists the plant species
known or expected to occur on the station. Approximately 600 acres of forest and
200 acres of open land comprise the undeveloped areas at NAS Oceana (RGH, 1984).
Approximately 660 acres (11 percent) of the land area at NAS Oceana are wetlands.

Most of the forested areas on the station are dominated by pine, mixed pine-hardwood, and
hardwood stands. Areas with poorly drained, saturated soils are dominated by sweetgum,
red maple, and, sometimes, loblolly pine. Most forested stands with unsaturated or moist
soil conditions are dominated by loblolly pine or mixed pine-hardwoods. Upland forested
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areas usually have more oaks and cherry. Other overstory species likely to occur with these
species are water oak, southern red oak, swamp chestnut oak, willow oak, tulip poplar, and
black gum. Understory vegetation in the hardwood stands is dominated by switch cane.
Other species occurring in the hardwood understory include greenbrier, pawpaw, Japanese
honeysuckle, and bayberry. Understory plants that commonly occur in loblolly forests
include sparse stands of switch cane, greenbrier, and Japanese honeysuckle.

2.1.2.2 Fauna

Observations of mammals, birds, reptiles, and amphibians, or their signs, were recorded
during a 1992 on-site survey of the NAS (CH2M HILL, 1993). Only six mammalian species
were observed during the survey: white-tailed deer, raccoon, chipmunk, squirrel, field
mouse, and red fox. These species were observed in the forested areas around the station or
in over-grown areas in the developed portion of the station. Table 2-2 lists mammals known
or expected to inhabit NAS Oceana.

Many species of birds use the station as seasonal and year-round habitat. The on-site survey
was conducted during early winter when many of the resident birds have migrated to their
wintering grounds. Therefore, only a few species were observed during the survey. The
yellow-rumped warbler, which occurred in large numbers on the edges of forested areas
throughout the station, was observed more than any other species of bird. Other species
observed during the survey include starlings, crows, gulls, song sparrows, ovenbirds, blue
jays, cardinals, and common flickers. A list of birds known or expected to occur on the
station is included in Table 2-3.

Habitat exists on the station for a wide variety of reptiles and amphibians. However,
because the on-site survey was conducted in early winter, only two species of reptiles,
eastern painted turtle and a slider turtle, were observed. Green frogs and bullfrog tadpoles
were prevalent in some of the small shallow ponds throughout the station. Lists of reptiles
and amphibians known or expected to occur on the station are shown in Tables 2-4 and 2-5,
respectively.

Fishery resources are largely limited to the ponds at the inactive landfill/sand pit, and the
borrow pond on the outskirts of the station. Largemouth bass and bluegill are known to
exist in these ponds. Some of the ditches and creeks on the station had low numbers of
mosquito fish and mud minnows. Mosquito fish were once stocked in several ditches on the
station to control mosquito populations (CH2M HILL, 1993). Table 2-6 lists fish species
known or expected to occur on the station.

Because the sediment was not sampled during the 1992 on-site ecological survey, no benthic
organisms were observed in any of the water bodies on the station. Benthic organisms
probably exist in all of the water bodies on and adjacent to the station.

2.1.2.3 Rare, Threatened, and Endangered Species

An inventory of rare, threatened, and endangered vertebrate and plant species was
conducted on NAS Oceana in 1989 by the Virginia Department of Conservation and
Recreation, Division of Natural Heritage (DNH), and was published in a Natural Heritage
Technical Report (DNH, 1990). These results were updated and verified by checking the
DNH, VA Department of Game and Inland Fisheries, and USFWS web sites for rare and
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endangered species ( http:/ /www.dcr.state.va.us/dnh/rare.htm,

http:/ / www.dgif state.va.us/wildlife/index.cfm, and http:/ /endangered.fws.gov/). The
updated information, in conjunction with the earlier DNH report (DNH, 1990) suggests that
no rare, threatened, or endangered wildlife species are known to occur at NAS Oceana, with
the possible exception of occasional transient species (CH2M HILL 1993). These species are
discussed below. Several rare plant species have been found on the station (see below).

Wildlife. The following three listed species reside or migrate through southeastern Virginia
and could be found at the station:

Peregrine falcon (Falco peregrinus). Listed as endangered in the commonwealth of
Virginia, the peregrine falcon can be found in coastal areas during migration,
particularly in September and October. In addition, hacking stations (release areas) have
been established for the peregrine falcon on the Eastern Shore and in Back Bay National
Wildlife Refuge (RGH, 1984).

Bald eagle (Haliaeetus leucocephalus). This species is listed as endangered in the common-
wealth of Virginia and threatened in portions of the lower 48 United States. The bald
eagle was proposed for removal from the federal list in July 1999. Virginia provides
prime habitat for the bald eagle. In 1978, 37 active nests were located in the state (RGH,
1984). There are currently no known bald eagles nesting in the immediate area of NAS
Oceana. Some birds, however, do winter along area beaches or pass through the region
during migration.

Swainson’s warbler (Limnothlypis swainsonii). This species is known to inhabit areas with
abundant giant cane. This habitat was once common in Virginia Beach and is found on
NAS Oceana. The findings of the DNH technical report (DNH, 1990) are that only
marginally suitable habitat was found at the station for this species.

A list of rare wildlife species that may occur in the vicinity of NAS Oceana was generated
from the natural heritage database and is presented in Table 2-7 (DNH, 1990).

Other rare, threatened, or endangered wildlife species that historically were likely to occur
on the station are the following:

Red-cockaded woodpecker (Picoides borealis)
Many-lined salamander (Stereochilus marginatus)
Greater siren (Siren lacertina)

The red-cockaded woodpecker was sighted in Suffolk, approximately 30 miles away from
NAS Oceana, during the summer of 1984 (Nair, 1988). No sightings have occurred since.
The many-lined salamander was found in a sandy-bottomed stream within a few miles of
NAS Oceana, but the exact location of this sighting or the date could not be determined
(DNH, 1990). The greater siren was recorded early in this century and in the 1950s at Dam
Neck Lake and Indian Creek (DNH, 1990). No recent specimens of either of these
salamanders are known.

Plants. A list of rare plant species that may occur in the vicinity of NAS Oceana was
generated from the natural heritage database and is presented in Table 2-8 (DNH, 1990).
One state-listed rare plant species was observed during the on-site survey of the station.
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This species was the long-leaf pine (Pinus palustris), which is listed as extremely rare in
Virginia. A grove of long-leaf pine was planted in the early 1980s near the sandpit area near
SWMU 22 as an experiment to determine if the species could be successfully grown at NAS
Oceana for commercial harvesting (CH2M HILL, 1993). Commercial use of long-leaf pine at
NAS Oceana was determined to be infeasible; however, the stand that exists on the site
serves aesthetic purposes. The sandpits are approximately 500 to 600 feet east of the

SWMU 22 boundary (CH2M HILL, 1993). This area will likely not be impacted by SWMU 22
because surface water is flowing northeast and groundwater is flowing north.

The southern twayblade (Listera australis) also is known to occur on the station. This species
is listed as very rare in Virginia. Eighteen individuals were located during the species
inventory conducted by DNH in 1989. The plants were found in the area referred to as the
Northwest Woods Special Interest Area. Listera australis was recommended for special
concern status in 1989 (DNR, 1990).

2.2 Sources of Available Analytical Data

The sources of analytical data are described in detail in Sections 4.1.2, 5.1.2, 6.1.2,7.1.2,8.1.2,
9.1.2, and 10.1.2. The rationale for selecting which data to use at each SWMU is provided in
Section 3.3.1 as well as in each site-specific section.
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3.0 General Approach and Methodology

This section describes the specific technical approaches, methodologies, models, and
parameter values that are used in the ERA for conducting problem formulation, exposure
estimation, effects evaluation, and risk calculation. This section includes those items that are
common to each of the SWMUs evaluated in this ERA. Site-specific parameter values are
described in Sections 4 through 10, which address the individual SWMUs.

3.1 Screening-Level Problem Formulation

Problem formulation establishes the goals, scope, and focus of the risk assessment. As part
of problem formulation, the environmental setting of each SWMU is characterized in terms
of the habitats and biota known or likely to be present, and the types and concentrations of
chemicals that are present in ecologically relevant media. Conceptual models are developed
for each SWMU that describe potential sources, potential transport pathways, potential
exposure pathways and routes, and potential receptors. Assessment endpoints, measure-
ment endpoints, and risk hypotheses are then selected to evaluate those receptors for which
complete and potentially significant exposure pathways are likely to exist. The fate,
transport, and toxicological properties of the chemicals present at each SWMU are also
considered during this process.

Since environmental setting and the types and concentrations of chemicals are site-specific
issues, they are not addressed in this section. They are, however, included in each of the
site-specific sections (4 through 10). The following subsections describe the other
components of problem formulation.

3.1.1  Preliminary Conceptual Model

Figure 3-1 illustrates a preliminary, generic diagrammatic conceptual model for SWMUs 2B,
11, 16, 16GC, 21, 22, and 26. Important components of the preliminary conceptual model are
the identification of potential sources of contaminants, transport pathways, exposure media,
potential exposure routes, and potential receptor groups. This preliminary, generic
conceptual model is modified in Sections 4 through 10 to focus on the specific conditions at
each individual SWMU.

3.1.1.1  Transport Pathways

A transport pathway describes the mechanisms whereby chemicals may be transported
from a source of contamination to ecologically relevant media. These transport pathways
are shown on Figure 3-1 for each SWMU. Incomplete pathways are shown as dashed lines,
potentially complete but insignificant pathways are shown as dotted lines, and complete
and potentially significant pathways are shown as solid lines. Only the latter pathways are
evaluated in the ERA. The rationale for assigning these pathways to the three categories is
detailed in the discussion of each site-specific model (Sections 4 through 10).
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3.0 — GENERAL APPROACH AND METHODOLOGY

Site-related chemicals discharged to soils may be transported via surface runoff to
downgradient surface water bodies. Site-related chemicals in soils may also leach to
groundwater and then discharge to downgradient water bodies. Site-related chemicals in
soil, sediment, and surface water may be taken up and accumulated in the tissue of biota,
and thus be transported to upper trophic level receptors via food webs.

3.1.1.2 Exposure Pathways and Routes

An exposure pathway links a source of contamination with one or more receptors via
exposure to one or more media. Exposure, and thus potential for risk, can only occur if
complete exposure pathways exist. As shown in Figure 3-1, each SWMU has potentially
complete exposure pathways to ecological receptors (solid lines). These exposure pathways
are discussed in greater detail in Sections 4 through 10.

An exposure route describes the specific mechanism(s) by which a receptor is exposed to a
chemical present in an environmental medium. Terrestrial plants may be exposed through
their root surfaces during water and nutrient uptake to chemicals present in surface soils.
Unrooted, floating aquatic plants, and rooted submerged vascular aquatic plants and algae,
may be exposed to chemicals directly from the water or (for rooted plants) from sediments.

Animals may be exposed to chemicals through: (1) direct inhalation of gaseous chemicals or
of chemicals adhered to particulate matter; (2) incidental ingestion of contaminated abiotic
media {e.g., soil or sediment) during feeding activities; (3) the ingestion of contaminated
water; (4) the ingestion of contaminated plant and/or animal tissues for chemicals which
have entered the food webs; and/ or (5) dermal contact with contaminated abiotic media.
These routes, where applicable, are depicted in Figure 3-1.

Based on the general fate properties (e.g., relatively high adsorption to solids) of the
chemicals commonly present on these SWMUs (generally metals and PAHs) and the
protection offered by hair or feathers, dermal and inhalation exposures for upper trophic
level receptor species are not considered significant relative to ingestion exposures and are
therefore not evaluated in the ERA. Upper trophic-level receptors considered in this
ecological risk assessment would not likely be exposed to significant airborne sources of
chemicals because the sites are vegetated and little wind erosion of topsoil would be
expected. Furthermore, the primary chemicals on the sites, metals and PAHs, typically
adsorb to soil suggesting the potential for volatilization and thus exposure via inhalation is
limited. Incidental ingestion of soil or sediment during feeding, preening, or grooming
activities is, however, considered in the risk estimates. Direct contact is considered for lower
trophic level receptors (e.g., invertebrates).

3.1.1.3 Endpoints and Risk Hypotheses

The conclusion of the screening-level problem formulation includes the selection of
ecological endpoints, which are based on the preliminary conceptual model. Two types of
endpoints, assessment endpoints and measurement endpoints, are defined as part of the
ERA process as are risk hypotheses or risk questions (USEPA, 1997). An assessment
endpoint is an explicit expression of the environmental component or value that is to be
protected. A measurement endpoint is a measurable ecological characteristic that is related
to the component or value chosen as the assessment endpoint. The considerations for
selecting assessment and measurement endpoints are summarized in USEPA (1997) and
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3.0 — GENERAL APPROACH AND METHODOLOGY

discussed in detail in Suter (1989, 1990, 1993). Risk hypotheses are testable hypotheses about
the relationship among the assessment endpoints and their predicted responses when
exposed to contaminants.

Endpoints in the risk assessment define ecological attributes that are to be protected
(assessment endpoints) and a measurable characteristic of those attributes (measurement
endpoints) that can be used to gauge the degree of impact that has or may occur.
Assessment endpoints most often relate to attributes of biological populations or
communities, and are intended to focus the risk assessment on particular components of the
ecosystem that could be adversely affected by chemicals attributable to the site (USEPA,
1997). Assessment endpoints contain an entity (e.g., raccoon population) and an attribute of
that entity (e.g., survival rate). Individual assessment endpoints usually encompass a group
of species or populations (the receptor) with some common characteristic, such as specific
exposure route or contaminant sensitivity, with the receptor then used to represent the
assessment endpoint in the risk evaluation.

Assessment and measurement endpoints may involve ecological components from any level
of biological organization, from individual organisms to the ecosystem itself. Effects on
individuals are important for some receptors, such as rare and endangered species;
population- and community-level effects are typically more relevant to ecosystems.
Population- and community-level effects are usually difficult to evaluate directly without
long-term and extensive study. However, measurement endpoint evaluations at the
individual level, such as an evaluation of the effects of chemical exposure on reproduction,
can be used to predict effects on an assessment endpoint at the population or community
level. In addition, use of criteria values designed to protect the vast majority (e.g.,

95 percent) of the components of a community (e.g., Ambient Water Quality Criteria for the
Protection of Aquatic Life) can be useful in evaluating potential community- and/or
population-level effects.

Table 3-1 summarizes the assessment endpoints, risk hypotheses, and measurement
endpoints selected for Steps 1 and 2 of the risk assessment. Not all of these endpoints will be
applied to all of the SWMUs. The relevant endpoints for each SWMU, based on the site-
specific conceptual models, are identified in Sections 4 through 10.

3.2 Screening-Level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels
(screening values) that represent conservative thresholds for adverse ecological effects. One
set of screening values is typically developed for each selected assessment endpoint. The
screening values used in this ERA are the same as the values used in the SERA. Medium-

specific screening values for surface water, sediment, and surface soil are summarized in
Table 3-2.

3.2.1 Medium-Specific Screening Values

Medium-specific screening values are established for ecologically relevant media, including
fresh surface water, freshwater sediment, and surface soil. Although ecological receptors are
not typically directly exposed to groundwater, surface water screening values are also
applied to groundwater to provide a conservative evaluation of potential screening-level

WDC012210058. DOC/KTMFINAL 34



3.0 — GENERAL APPROACH AND METHODOLOGY

risks associated with potential groundwater discharge to surface water bodies (for sites
where this exposure pathway is complete). Based on the preliminary conceptual model
(Figure 3-1), exposure via surface water, sediment, and surface soil are complete pathways
at SWMU s 2B, 11,qand 22. Exposure pathways at SWMUs 16, 16GC, 21, and 26 exist only for
surface soils. '

The screening values used in the risk assessment are based on either Region 3 BTAG
screening values (USEPA, 1995a) or on alternate screening values previously used at NAS
Oceana (CH2M HILL, 2000a). It was determined, based upon available information, that
these screening values are appropriate for the SWMUs considered in this risk assessment.
Where more than one screening value was available for a specific medium (e.g., soil fauna
and soil flora), the lowest value was selected for use in the SERA portion of the risk
assessment. Screening values were adjusted based on modifying factors such as hardness or
total organic carbon (TOC) as follows:

* Fresh surface water screening values for several divalent metals at SWMUs 11 and 22
were adjusted using mean water hardness values of 24.9 mg/L and 44.0 mg/L,
respectively. The values for hardness were calculated using the following formula
(Franson, 1992):

Hardness = 2.497 (Ca) + 4.118 (Mg)

where: Ca
Mg

Measured calcium surface water concentration (mg/L)
Measured magnesium surface water concentration (mg/L)

* Surface soil screening values based on Dutch soil standards for certain organic chemicals
were adjusted based on a TOC value of two percent. This two percent value represents
the default minimum adjustment value.

The screening values used in this risk assessment are summarized, by medium, in Table 3-2.

3.2.2 Ingestion Screening Values

Ingestion screening values for dietary exposures were derived for each avian/mammalian
receptor species and chemical evaluated in the ERA. Toxicological information from the
literature for wildlife species most closely related to the receptor species was used, where
available, but was supplemented by laboratory studies of non-wildlife species (e.g.,
laboratory mice) where necessary. The ingestion screening values are expressed as
milligrams of the chemical per kilogram body weight of the receptor per day (mg/kg-
BW/day).

Growth and reproduction were emphasized as assessment endpoints since they are the most
relevant, ecologically, to maintaining viable populations and because they are generally the
most studied chronic toxicological endpoints for ecological receptors. If several chronic
toxicity studies were available from the literature, the most appropriate study was selected
for each receptor species based on study design, study methodology, study duration, study
endpoint, and test species. No Observed Adverse Effect Levels (NOAELs) based on growth
and reproduction were utilized, where available, as the primary screening values. The same
practice of applying uncertainty factors used in the SERA (CH2M HILL 2000a) was used in
this ERA. When chronic NOAEL values were unavailable, estimates were derived or
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extrapolated from chronic Lowest Observed Adverse Effect Levels (LOAELS) or acute
values as follows:

* When values for chronic toxicity were not available, the median lethal dose (LDso) was
used. An uncertainty factor of 100 was used to convert the acute LDs to a chronic
NOAEL (i.e., the LDsp was multiplied by 0.01 to obtain the chronic NOAEL).

* Anuncertainty factor of 10 was used to convert a reported LOAEL to a NOAEL.

Ingestion screening values for mammals and birds are summarized in Tables 3-3 and 3-4,
respectively.

3.3 Screening-Level Exposure Estimate

Maximum concentrations in surface water, sediment, groundwater, and/or surface soil (as
appropriate to each SWMU) were used in the screening-level portion of the ERA to
conservatively estimate potential chemical exposures for the ecological receptors selected to
represent the assessment endpoints at each SWMU. For conservatism, the maximum
detection limit for chemicals that were analyzed for but not detected was also compared to
medium-specific screening values and (where applicable) used for food web exposure
modeling. This was done to ensure that detection limits were similar to, or less than,
chemical concentrations at which potential adverse effects to ecological receptors may occur.
For samples with duplicate analyses, the higher of the two concentrations was used in the
screening (i.e., when both values were detects or both values were non-detects). In cases
where one result was a detection and the other a non-detect, the detected value was used in
the assessment. In no case was there a non-detected value with a greater concentration than
a detected value.

Exposures for upper trophic level receptor species via the food web were determined by
estimating the chemical-specific concentrations in each dietary component using uptake and
food web models. Incidental ingestion of soil or sediment and ingestion of water were also
included when calculating the total level of exposure. As indicated previously, maximum
surface soil, sediment, and surface water concentrations were used in all screening-level
calculations to provide a conservative assessment.

3.3.1 Selection Criteria for Analytical Data

Available analytical data were selected for use in the risk assessment based on a set of
selection criteria that included:

* Data must have been validated by a qualified data validator using acceptable data
validation methods. Data with rejected (R) values were not used in the risk assessment.
Unqualified data and data qualified as J, L, or K were treated as detected. Data qualified
as U or B were treated as non-detected.

* For groundwater and surface water, only samples from the most recent one-year period
were considered since these represent the best estimate of current exposures. Data from
Geoprobe® sampling and from temporary groundwater wells were not considered.
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e Surface soil or sediment data collected prior to any major physical disturbance (such as
capping or paving) that would result in the elimination of realistic exposure pathways
were not used in the risk assessment. In addition, surface soil samples that were
collected under paved surfaces were also not used in the risk assessment.

 For surface soil, samples collected from depths of 0 to 6 inches were used since this
depth range represents the most realistic potential exposures for most of the ecological
receptors evaluated in terrestrial habitats. Although some ecological receptors may be
exposed to deeper soils (e.g., down to 2 feet below the ground surface), no useable data
are available for soils in the 6- to 24-inch depth range at these SWMUs.

¢ For sediment, samples from depths of 0 to 6 inches were also used preferentially since
this depth range represents the most realistic exposures for sediment-dwelling species.

e For surface water and groundwater, total (unfiltered) chemical concentrations were used
in the risk assessment for conservatism. Dissolved metals data were not collected and
therefore are not reported or used in exposure estimation.

3.3.2 Selection of Receptor Species

Because of the complexity of natural systems, it is generally not possible to directly assess
the potential impacts to all ecological receptors present within an area. Therefore, specific
receptor species or species groups (e.g., American kestrel) are often selected as surrogates to
evaluate potential risks to larger portions of the ecological community (guilds; e.g.,
carnivorous birds) used to represent the assessment endpoints (e.g., survival and
reproduction of carnivorous birds). Selection criteria typically include those species that:

* Are known to occur, or are likely to occur, at the site
* Have a particular economic or aesthetic value

¢ Are representative of taxonomic groups, life history traits, and/ or trophic levels in the
habitats present at the site for which complete exposure pathways are likely to exist

» Can, because of toxicological sensitivity or potential exposure magnitude, be expected to
represent potentially sensitive populations at the site

e Have sufficient ecotoxicological information available on which to base an evaluation

Amphibians will be selected as a receptor group when freshwater habitats are present on

the site or in the contaminant migration pathways as defined in the conceptual site model.
Freshwater is defined as surface water salinity less than or equal to 1.0 part per thousand.
Reptiles will be evaluated using other fauna as surrogates.

Lower trophic level receptor species are evaluated in the risk assessment based on those
taxonomic groupings for which screening values have been developed; these groupings and
screening values are used in most ecological risk assessments. As such, specific species of
aquatic biota (e.g., fish and macroinvertebrates) are not chosen as receptor species because
of the limited information available for specific species and because aquatic biota are dealt
with on a community level via a comparison to surface water and sediment screening
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values. Similarly, terrestrial plants and soil invertebrates (earthworms are the standard
surrogate) are evaluated using soil screening values developed specifically for these groups.

The following upper trophic level receptor species have been chosen for exposure modeling
based on the criteria listed above and the assessment endpoints in Table 3-1:

»  Short-tailed shrew (Blarina brevicauda) - terrestrial mammalian insectivore

* Meadow vole (Microtus pennsylvanicus) - terrestrial mammalian herbivore

* Deer mouse (Peromyscus maniculatus) - terrestrial mammalian omnivore

* Raccoon (Procyon lotor) - semi-aquatic mammalian omnivore

*  Mink (Mustela vison) - semi-aquatic mammalian piscivore

* Red fox (Vulpes vulpes) - terrestrial mammalian carnivore

* American robin (Turdus migratorius) - terrestrial avian insectivore/omnivore
* American kestrel (Falco sparverius) - terrestrial avian insectivore/carnivore

» Killdeer (Charadrius vociferus) - terrestrial avian insectivore

* Great blue heron (Ardea herodias) - wetland/aquatic avian piscivore/omnivore
* Mallard (Anas platyrhynchos) - wetland/aquatic avian herbivore/omnivore

*  Marsh wren (Cistothorus palustris) - wetland avian insectivore

Not all of these receptors are evaluated at all SWMUs. Sections 4 through 10 discuss which
of these receptor species are selected for evaluation at each SWMU based on the site-specific
conceptual models. Life history information and exposure parameters used in the screening-
level (Steps 1 and 2) portion of the ERA for these receptors are summarized in Table 3-5 and
discussed in detail in Appendix B.

3.3.3 Exposure Estimatibn

Upper trophic level receptor exposures to chemicals in surface soil, surface water, and/or
sediment were determined by estimating the concentration of each chemical in each relevant
dietary component. Incidental ingestion of soil or sediment was included when calculating
the total exposure. Exposure via drinking water was also included at each SWMU that had a
potential freshwater drinking source from which analytical chemistry data were collected.
Since receptors (and their prey) are not exposed directly to groundwater, food web
exposures were not calculated based on groundwater concentrations.

Only those chemicals that were identified as bioaccumulative COPCs are evaluated for food
web exposures. This list of bioaccumulating chemicals is provided in Table 3-6 and is based
on the selection process and approved list documented in CH2M HILL (2000d). This list
includes all of the chemicals contained in Region IIl USEPA BTAG current list of
bicaccumulative chemicals (USEPA 2000). In general, bioaccumulating organic chemicals
were defined as those with a maximum reported log Kow value of > 3.0. All of the inorganic
chemicals on the Target Analyte List (TAL) were also retained except for the essential
macro-nutrients calcium, magnesium, sodium, and potassium, and cyanide, which is readily
metabolized and does not bioaccumulate (Eisler, 1991).

Dietary items for which tissue concentrations were modeled included terrestrial plants, soil
invertebrates (earthworms), small mammals, aquatic plants, aquatic invertebrates, fish, and
amphibians. The methodologies used for these tissue calculations are outlined in the
following subsection. For the screening-level portion of the ERA, the uptake of chemicals
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from the abiotic media into these food items was based on conservative (e.g., maximum or
90th percentile) bioconcentration factors (BCFs) or bioaccumulation factors (BAFs) from the
literature. Default factors of 1.0 were used only where data were unavailable for a chemical
in the literature.

3.3.3.1 Screening-Level Exposure Point Concentrations

Maximum media concentrations are used as exposure point concentrations for exposure
estimation and food web modeling in the screening-level portion of the ERA. Exposure
point concentrations (concentrations in plant, soil invertebrate, small mammal, amphibians,
fish, and aquatic invertebrate prey items) for terrestrial and aquatic predators are estimated
using bioaccumulation models and maximum measured media concentrations. The
methodology and models used to derive these estimates are described below.

Terrestrial Plants. Tissue concentrations in terrestrial plants were estimated by multiplying
the maximum surface soil concentration for each chemical by chemical-specific soil-to-plant
BCFs obtained from the literature. The BCF values used were based on root uptake from soil
and on the ratio between dry-weight soil and dry-weight plant tissue. Literature values
based on the ratio between dry-weight soil and wet-weight plant tissue were converted to a
dry-weight basis by dividing the wet-weight BCF by the estimated solids content for
terrestrial plants (15 percent [0.15]; Sample et al., 1997).

For inorganic chemicals without literature based BCFs, a soil-to-plant BCF of 1.0 was
assumed. For organic chemicals without literature based BCFs, soil-to-plant BCFs were
estimated using the algorithm provided in Travis and Arms (1988):

log B, = 1.588 — (0.578) (log Kow)

where: By Soil-to-plant BCF (unitless; dry weight basis)
Kow = Octanol-water partitioning coefficient (unitless)

The log Kow values used in the calculations were obtained mostly from USEPA (1995b,
1996a) and are listed in Table 3-6. The soil-to-plant BCFs used in the screening-level portion
of the ERA are shown in Table 3-7.

Earthworms. Tissue concentrations in soil invertebrates (earthworms) were estimated by
multiplying the maximum surface soil concentration for each chemical by chemical-specific
BCFs or BAFs obtained from the literature. BCFs are calculated by dividing the concen-
tration of a chemical in the tissues of an organism by the concentration of that same
chemical in the surrounding environmental medium (in this case, soil) without accounting
for uptake via the diet. BAFs consider both direct exposure to soil and exposure via the diet.
Since earthworms consume soil, BAFs are more appropriate values and are used in the food
web models when available. BAFs based on depurated analyses (soil was purged from the
gut of the earthworm prior to analysis) are given preference over undepurated analyses
when selecting BAF values since direct ingestion of soil is accounted for separately in the
food web model.

The BCF/BAF values used were based on the ratio between dry-weight soil and dry-weight
earthworm tissue. Literature values based on the ratio between dry-weight soil and wet-
weight earthworm tissue were converted to a dry-weight basis by dividing the wet-weight
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BCF/BAF by the estimated solids content for earthworms (16 percent [0.16]; USEPA, 1993).
For chemicals without available measured BAFs or BCFs, an earthworm BAF of 1.0 was
assumed. The soil-to-earthworm BCFs/BAFs used in the screening-level portion of the ERA
are shown in Table 3-7.

Small Mammals. Whole-body tissue concentrations in small mammals (shrews, voles,
and/or mice) were estimated using one of two methodologies. For chemicals with
literature-based soil-to-small mammal BCFs, the small mammal tissue concentration was
obtained by multiplying the maximum surface soil concentration for each chemical by a
chemical-specific soil-to-small mammal BCF obtained from the literature. The BCF values
used were based on the ratio between dry-weight soil and whole-body dry-weight tissue.
Literature values based on the ratio between dry-weight soil and wet-weight tissue were
converted to a dry-weight basis by dividing the wet-weight BCF by the estimated solids
content for small mammals (32 percent [0.32]; USEPA, 1993). BCFs for shrews were those
reported in Sample et al. (1998b) for insectivores (or for general small mammals if
insectivore values were unavailable), for voles were those reported for herbivores, and for
mice were those reported for omnivores.

For chemicals without soil-to-small mammal BCF values, an alternate approach was used to
estimate whole-body tissue concentrations. Because most chemical exposure for these small
mammal species is via the diet, it was assumed that the concentration of each chemical in
the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet
to whole-body BAF (wet-weight basis) of one was assumed. The use of a diet to whole-body
BAF of one is likely to result in a conservative estimate of chemical concentrations for
chemicals that are not known to biomagnify in terrestrial food chains (e.g., aluminum). For
chemicals that are know to biomagnify (e.g., PCBs), a diet to whole-body BAF value of one
will likely result in a realistic estimate of tissue concentrations based on reported literature
values. For example, a maximum BAF (wet weight) value of 1.0 was reported by Simmons
and McKee (1992) for PCBs based on laboratory studies with white-footed mice. Menzie

et al. (1992) reported BAF values (wet-weight) for DDT of 0.3 for voles and 0.2 for short-
tailed shrews. Reported BAF (wet-weight) values for dioxin were only slightly above one
(1.4) for the deer mouse (USEPA, 1990). Resulting tissue concentrations (wet-weight) were
then converted to dry weight using an estimated solids content of 32 percent (see above).
The soil-to-small mammal BAFs used in the screening-level portion of the ERA are shown in
Table 3-8.

Aquatic Plants. Tissue concentrations in aquatic and wetland plants were estimated using
the same methodologies as described above for terrestrial plants except that maximum
sediment (not soil) concentrations were used in the calculation.

Aquatic Invertebrates. Tissue concentrations in aquatic invertebrates were estimated by
multiplying the maximum sediment concentration for each chemical by chemical-specific
sediment-to-invertebrate BCFs obtained from the literature. The BCF values used were
based on the ratio between dry-weight sediment and dry-weight invertebrate tissue. BCFs
based on depurated analyses (sediment was purged from the gut of the organism prior to
analysis) were given preference over undepurated analyses when selecting BCF values since
direct ingestion of sediment is accounted for separately in the food web model.
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Literature values based on the ratio between dry-weight sediment and wet-weight
invertebrate tissue were converted to a dry-weight basis by dividing the wet-weight BCF by
the estimated solids content for aquatic invertebrates (21 percent [0.21]; USEPA, 1993). For
chemicals without literature-based sediment-to-invertebrate BCFs, a BCF of 1.0 was
assumed. The sediment-to-invertebrate BCFs used in the screening-level portion of the ERA
are shown in Table 3-9.

Fish and Amphibians. Tissue concentrations in whole-body fish and amphibians were
estimated by multiplying the maximum sediment concentration for each chemical by
chemical-specific sediment-to-fish/amphibian BCFs obtained from the literature. The BCF
values used were based on the ratio between dry-weight sediment and dry-weight fish or
amphibian tissue. Literature values based on the ratio between dry-weight sediment and
wet-weight fish or amphibian tissue were converted to a dry-weight basis by dividing the
wet-weight BCF by the estimated solids content for fish/amphibians (25 percent [0.25];
USEPA, 1993). For chemicals without literature based sediment-to-fish/amphibian BCFs, a
BCF of 1.0 was assumed. The sediment-to-fish/amphibian BCFs used in the screening-level
portion of the ERA are shown in Table 3-9.

3.3.3.2 Dietary Intakes

Dietary intakes for each receptor species were calculated using the following formula
(modified from USEPA [1993]):

DI - [[>. (FIR)(FC,,)(PDF))] + [(FIR)(SC, ) (PDS)] + [(WIR)WC )]]
* BW

where: DI = Dietary intake for chemical x (mg chemical/kg body weight/day)
FIR =  Food ingestion rate (kg/day, dry-weight)
FCu = Concentration of chemical x in food item i (mg/kg, dry weight)
PDE = Proportion of diet composed of food item i (dry weight basis)
SCx = Concentration of chemical x in soil/sediment (mg/kg, dry weight)
PDS = Proportion of diet composed of soil/sediment (dry weight basis)
WIR = Water ingestion rate (L/day)
WC = Concentration of chemical x in water (mg/L)
BW = Body weight (kg, wet weight)

Receptor-specific values used as inputs to this equation were obtained from Table 3-5. We
used averages of values presented in USEPA, 1993 when appropriate.

3.4 Screening-Level Risk Calculation

The screening-level risk calculation is the final step in a SERA. In this step, the maximum
exposure concentrations (abiotic media) or exposure doses (upper trophic level receptor
species) are compared with the corresponding screening values to derive screening risk
estimates. The outcome of this step is a list of Chemicals of Potential Concern (COPCs) for
each media-pathway-receptor combination evaluated or a conclusion of acceptable risk.
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3.4.1 Selection of Chemicals of Potential Concern (COPCs)

COPCs are selected using the hazard quotient (HQ) method. HQs are calculated by dividing
the chemical concentration in the medium being evaluated by the corresponding medium-
specific screening value or by dividing the exposure dose by the corresponding ingestion

screening value. Chemicals with HQs greater than or equal to 1.0 are considered COPCs in
the SERA.

HQs exceeding one indicate the potential for risk since the chemical concentration or dose
(exposure) exceeds the screening value (effect). However, screening values and exposure
estimates are derived using intentionally conservative assumptions such that HQs greater
than or equal to one do not necessarily indicate that risks are present or impacts are
occurring. Rather, it identifies chemical-pathway-receptor combinations requiring further
evaluation. Following the same reasoning, HQs that are less than one indicate that risks are
very unlikely, enabling a conclusion of no unacceptable risk to be reached with high
confidence. Synergistic and antagonistic affects of chemicals were not evaluated in this ERA.
Uncertainty associated with evaluating risk on the sole toxicity of a chemical is discussed
further in Section 11.

3.4.1.1 Abiotic Media

The following conservative methodology was used when selecting COPCs for abiotic media
in the screening-level portion of the ERA:

* The maximum detected chemical concentration in each media (surface soil, sediment,
surface water, and groundwater) was used to calculate HQs

* For chemicals not detected in any samples of a particular medium, the maximum
reporting limit was used to calculate the HQ

* Chemicals without medium-specific screening values for a particular chemical were
retained as COPCs for that medium

3.4.1.2 Food Web Exposures

The following conservative methodology was used when selecting COPCs for food web
exposures in the screening-level portion of the ERA:

* The maximum detected chemical concentration in each media (surface soil, sediment,
and/or surface water) was used to estimate dietary doses for each receptor

* For bioaccumulating chemicals not detected in any samples of a particular medium, the
maximum reporting limit was used to estimate dietary doses for each receptor

* Exposures were based on maximum ingestion rates and minimum body weights for
each receptor

* It was assumed that chemicals were 100 percent bioavailable to the receptor and it was
also assumed that each receptor spent 100 percent of its time on the site (i.e., an area use
factor of 1.0 was assumed).

* Chemicals without screening values for any receptor were retained as COPCs
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3.4.2 Fate and Transport Mechanisms of the COPCs

Measured surface water, sediment, and surface soil concentrations reflect the acting fate and
transport mechanisms of the COPCs at each SWMU and provide a direct means to charac-
terize exposure to the abiotic media. The ultimate fate of chemicals in environmental
compartments can be estimated from physico-chemical characteristics in the absence of
measured values. The physico-chemical characteristics that are most relevant for exposure
modeling in this assessment include water solubility, adsorption to solids, octanol-water
partitioning, and degradability. These characteristics are defined below. A synthesis of
general, non site-specific fate and toxicity information is presented in Appendix C. The
information in Appendix C is presented regardless of whether or not it was applicable to the
site-specific situations for each SWMU.

The water solubility of a compound influences its partitioning to aqueous media. Highly
water soluble constituents, such as some polar volatile organics, have a tendency to remain
dissolved in the water column rather than partitioning to soil or sediment (Howard, 1991).
Compounds with high water solubilities also generally exhibit a lower tendency to
bioconcentrate in aquatic organisms and a greater likelihood of biodegradation (Howard,
1991).

Adsorption is a measure of a compound’s affinity for binding to solids, such as soil or
sediment particles. Adsorption is expressed in terms of partitioning, either K4 (adsorption
coefficient; a unitless expression of the equilibrium concentration in the solid phase versus
the water phase) or as Ko (Ka normalized to the organic carbon content of the solid phase;
again unitless) (Howard, 1991). The higher the K, or K4 value, the greater the tendency for
the constituent to adhere strongly to soil or sediment particles. Ko values can be measured
directly or can be estimated from either water solubility or the octanol-water partition
coefficient using one of several available regression equations (Howard, 1991).

Octanol-water partitioning indicates whether a compound is hydrophilic or hydrophobic.
The octanol-water partition coefficient (Kow) expresses the relative partitioning of a
compound between octanol (lipids) and water. A high affinity for lipids equates to a high
Kow and vice versa. Kow has been shown to correlate well with bioconcentration factors in
aquatic organisms, adsorption to soil or sediment particles, and the potential to
bioaccumulate in the food chain (Howard, 1991). Typically expressed as log Kow, a value of
three (3.0) or less generally indicates that the constituent will not bioconcentrate to a
significant degree (Maki and Duthie, 1978). A log Kow of three equates to an aquatic species
bioconcentration factor (BCF) of about 100, using the equation (Lyman et al., 1990):

log BCF = (0.76) (log Kow) - 0.23

Degradability is an important factor in determining whether there will be significant loss of
mass or change in the form of a constituent over time in the environment. The half-life of a
compound is typically used to describe losses from either degradation (biological or abiotic)
or from transfer from one compartment to another (e.g., volatilization from soil to air). The
half-life is the time required for one-half of the mass of a compound to undergo the loss or
degradation process.
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3.0 — GENERAL APPROACH AND METHODOLOGY

As depicted on Figure 3-1, the primary mechanisms for contaminant transport from the
source areas at these SWMUSs are believed to include:

* Leaching of chemicals from the soil and/or waste materials by precipitation and
transport by surface runoff to surface water bodies

* Leaching of chemicals from the soil and/or waste mz.terials by infiltrating precipitation
and transport to surface water bodies via groundwater

* Uptake by biota from soil, sediment, and/ or surface water and trophic transfer to upper
trophic level receptors

3.43 Mechanisms of Toxicity for the COPCs

The mechanisms of toxicity for the COPCs are discussed in the chemical profiles contained
in Appendix C.

3.5 Refinement of Conservative Screening Assumptions

According to Superfund guidance (USEPA, 1997), Step 3 initiates the problem formulation
phase of the baseline ERA. Under Navy guidance (CNO, 1999), the baseline ERA begins
with a preliminary step (Step 3A) in which the conservative assumptions employed in the
screening ERA are refined and risk estimates are recalculated using the same conceptual
model for the site. The re-evaluation may also include consideration of background data,
bioavailability of analytes in the media, and the frequency at which chemicals were detected
(CNO, 1999). This reevaluation would only be used when there is adequate spatial sampling
intensity.

The assumptions, parameter values, and methods that were modified for the Step 3A re-
evaluation included:

* Evaluations of risk based on the maximum chemical concentration used in the screening
ERA were supplemented by the use of average (arithmetic mean) chemical
concentrations. For upper trophic level receptors, mean chemical concentrations provide
a more refined estimate of the likely level of chemical exposure because their populations
(as documented in the SERA, there are no threatened or endangered species present that
could be exposed, thus the population level assessment endpoint) would be expected to
utilize the entire site rather than concentrating use in one area. In cases where adequate
spatial sampling coverage exists, the mean concentrations are also appropriate for
evaluating potential risks to populations of lower trophic level terrestrial and aquatic
receptors because the members of the population are also expected to be found
throughout the site where habitat is present, rather than concentrated in one particular
area. This method is used in addition to other lines of evidence (comparison to
background values, bioavailability of chemicals in soils, and spatial extent of exceedences
of chronic and acute screening values) to determine potential risk at each SWMU.

* Bioaccumulation factors (BAFs) and bioconcentration factors (BCFs) were based on, or
modeled from, central tendency estimates (e.g., median or mean) from the literature as
opposed to the maximum or "high-end" (e.g., 90th percentile) estimates used in the
screening ERA for many chemicals. Revised BAF/BCF values used in Step 3 are
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3.0 — GENERAL APPROACH AND METHODOLOGY

provided in Tables 3-10 (plants and soil invertebrates), 3-11 (small mammals), and 3-12
(aquatic invertebrates and fish/amphibians).

* Central tendency estimates (e.g., mean, median, midpoint) for body weight and
ingestion rate (Table 3-13) were used to develop exposure estimates for upper trophic
level receptors, rather than the minimum body weights and maximum ingestion rates
used in the screening ERA. The use of central tendency exposure parameter estimates is
more relevant because they represent the characteristics of a greater proportion of the
individuals in the population.

» In addition to the No Observed Adverse Effect Levels (NOAELs) used in the screening
ERA, consideration is also given to risk estimates based on Lowest Observed Adverse
Effect Levels (LOAELs).

e All COPCs from the SERA were carried through into the BERA. Chemicals which were
undetected and had no screening values were not retained as COPCs at the completion
of the BERA. The potential for these chemicals to be present at concentrations that could
adversely affect ecological receptors is unknown and is not able to be evaluated due to
the lack of screening values. Chemicals which were detected but did not have screening
values were retained as COPCs at the completion of the BERA in order to incorporate
possible risk into the overall site conclusions.

e The bioavailability of COPCs is described in the ERA in order to show how these
chemicals behave in the media being evaluated and to show whether or not it is
expected that the chemical will be available for uptake for receptors at the site.

* Background concentrations were also considered in the re-evaluation and were
obtained, for surface soil, from the SWMU 15 Biopile ecological evaluation (CH2M HILL
2000d).

Only complete and significant pathways identified in the screening ERA were re-evaluated
in Step 3A of the ERA. Similarly, only COPCs and receptors identified in the screening ERA
as requiring further evaluation are addressed in Step 3A. Although many aspects of the
estimation of exposure are modified in Step 3 (see above), the screening values (effects) used
in Step 3A are the same as the values used in the screening ERA. Although the same basic
conceptual model from the screening ERA is used in Step 3A, the endpoints and risk
hypotheses from the screening ERA have been modified slightly to better reflect the Step 3A
analysis (Table 3-14).

3.6 Uncertainties

Uncertainties are present in all risk assessments because of the limitations of the available
data and the need to make certain assumptions and extrapolations based on incomplete
information. Since conservative assumptions were used in the exposure and effects
assessments, these uncertainties are more likely to result in an overestimation rather than an
underestimation of the likelihood and magnitude of risks to ecological receptors. The
uncertainties associated with this risk assessment are discussed in Section 11.
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4.0 SWMU 2B - Line Shack Disposal Area

SWMU 2B is located southeast of the main MATWING Hangar 122 (Figure 1-1). The site
includes Line Shacks 130 through 134 and the five aircraft cleaning stations northeast of Line
Shack 130. The Initial Assessment Study (IAS) states that potential contaminants at

SWMU 2B may include oil, hydraulic fluid, turco (paint remover used in aircraft
maintenance), paint stripper and thinners, PD 680 (degreaser), and aromatic hydrocarbons
(naphtha, benzene, toluene and derivatives), all of which were used in aircraft maintenance
activities (RGH, 1984). These waste oils and aircraft-maintenance chemicals were disposed
of adjacent to the line shacks in unknown amounts beginning in 1963 when the line shacks
were constructed, until the early 1980s (RGH, 1984). A hazardous waste collection and
recycling program has been in force throughout the air station since 1981. During the 1980s,
an oil-water separator system was installed in the aircraft cleaning area northeast of Line
Shack 130 to separate oil from wash water flowing from the aircraft cleaning area.

4.1 Screening-Level Problem Formulation

As described in Section 3.1, in the screening-level problem formulation: (1) the
environmental setting of a site is characterized in terms of the habitats and biota known or
likely to be present; (2) the types and concentrations of chemicals that are present in
ecologically relevant media are characterized; (3) a conceptual model is developed for the
site that describes potential sources, potential transport pathways, potential exposure
pathways and routes, and potential receptors; and (4) assessment endpoints, measurement
endpoints, and risk hypotheses are selected to evaluate those receptors for which complete
and potentially significant exposure pathways are likely to exist. These components of the
problem formulation are developed for SWMU 2B in this section. In addition, the fate,
transport, and toxicological properties of the chemicals present at a site are also considered
during the problem formulation process (see Sections 4.4.2 and 4.4.3).

41.1 Environmental Setting

Much of the ground surface in the immediate area of the Line Shacks is covered with
concrete or asphalt (Figure 4-1), and the ground surface that is not covered has been heavily
disturbed as a result of the on-going construction of the Aircraft Maintenance Hangar and
the extension of the flight line. After construction is completed, the limited exposed ground
surface between the buildings, parking areas, and tarmac will be graded. Grass will be
planted and it will be maintained as mowed lawn. A fence surrounds the impervious
surfaces and separates the developed portion of the area from the undeveloped portion.
Most of the site is within the flight line. The flat terrain is interrupted only by a storm water
drainage ditch and a few berms left from previous disturbances.

SWMU 2B contains a storm water drainage ditch that is used to convey surface runoff from
the site to the southeast. Groundwater discharges to the ditch, which maintains a perennial
base flow. Data show that shallow groundwater flow is to the southeast over most of the
area from Line Shacks 138 to 134, but it is to the southwest northwest of Line Shacks 132,
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4.0 — SWMU 2B - LINE SHACK DISPOSAL AREA

133, and 134 (CH2M HILL, 1993). No submerged aquatic vegetation was observed in the
ditch. A band of vegetation approximately 10 feet wide runs along either side of the ditch.
Vegetation includes bamboo, sweetgum (Liquidambar styraciflua), red maple (Acer rubrum)
and some shrubs. This drainage ditch originates at the end of a pipe which collects storm
water runoff from parking lots, roads, and other impervious surfaces in this section the base.

Construction of the Aircraft Maintenance Hangar and extension of the flight-line are
underway in the immediate vicinity of this SWMU. With the exception of a short reach
(between samples OW2B-SD01 and OW2B-5D04) near the construction, in late 2000 the
ditch was cleaned out to a depth of 6 to 18 inches downgradient, all the way to the golf
course. The sediments that were removed were disposed of at an approved landfill.

Drains within the aircraft cleaning area of SWMU 2B direct runoff to oil-water separators
before discharging to sanitary sewers. Thus, this area of SWMU 2B does not currently
contribute to the potential occurrence of contamination in the drainage ditches.

4.1.2 Summary of Available Analytical Data

As stated in Section 1.0, SWMU 2B was identified as requiring no further action for
ecological consideration under the previous RCRA investigations. However, as part of an
agreement between the Navy and the EPA, this ERA at SWMU 2B has been conducted
utilizing as much of the previous RCRA investigation data as feasible. Therefore, there may
be differences in the classes of chemicals analyzed for in the various site media. These
differences were considered in the development of a sampling plan to collect new data for
significant data gaps and the effects of which are addressed in the uncertainties section.

The data used in this ERA were obtained from multiple sources as described below. Data
that were used are summarized in Tables 4-1 through 4-4 and are contained in Appendix A.

The Phase I RCRA Facility Investigation (RFI; CH2M HILL, 1993) determined that the
groundwater is contaminated with chlorinated hydrocarbons in one area near Line

Shack 134 (western source area) and in another area near Line Shack 131 (eastern source
area). Fuel-related benzene, toluene, ethylbenzene, and xylene (BTEX) contamination was
also detected east of Line Shack 130. No chlorinated volatile organic compounds (VOCs)
were detected in the soils. Surface water from the northern-most ditch was shown to contain
VOCs in some areas, however, no polycyclic aromatic hydrocarbons (PAHs) were detected.
Chlorinated VOCs were not detected in any sediment samples, but 15 PAH compounds
were detected in two sediment samples. The Corrective Measures Study (CMS; CH2M
HILL, 1995a) confirmed that chlorinated VOCs were not present in the soils, however, trace
amounts of BTEX compounds were found in several samples. Results from groundwater
sampling confirmed the presence of chlorinated VOCs. The CMS also confirmed the
presence of low concentrations of chlorinated VOCs in surface water in the ditch. Ditch
sediments were found to contain PAHs, which were not found in the groundwater.

As part of the Phase III RFI (CH2M HILL, 1999b), two groundwater samples were taken
from monitoring wells on either side of the perennially flowing drainage ditch at points
where the groundwater discharges to the ditch. The samples were analyzed for semivolatile
organic compounds (SVOCs) and PAHs. These chemicals were not detected in either of the
samples. Confirmatory sediment samples were taken at the same points within the ditch as
in the Phase I RFL. These samples confirmed the presence of PAHs in the sediments.
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4.0 — SWMU 2B - LINE SHACK DISPOSAL AREA

In 2001, additional soil samples were collected at SWMU 2B in order to further investigate
potential inorganic contamination in the soils. These samples were not evaluated in this
ERA, but will instead be evaluated in conjunction with soil sampling which is part of the
Feasibility Study being conducted at SWMU 2B. Figure 4-1 shows the locations of the
samples used in the ERA as well as the soil samples collected in 2001.

4.1.3 Preliminary Conceptual Model
The preliminary conceptual model for SWMU 2B is illustrated on Figure 4-2.

4.1.3.1  Exposure Pathways

At SWMU 2B, waste oils and aircraft-maintenance chemicals were disposed of adjacent to
the line shacks in unknown amounts contaminating the surface and subsurface soils.
Contaminants leached from the soils into the groundwater as evidenced by the detection of
chlorinated VOCs in the groundwater. Groundwater feeds the perennial flowing ditch,
which contains contaminated surface water and sediment. The contamination in the
groundwater may have been caused by persistent releases of chemicals close to the fence
line near Line Shack 131. The source of the surface water contamination is believed to be
centered around the concrete area northwest of Line Shacks 132, 133, and 134. The source of
PAHs is probably a storm water pipe, which outlets into the drainage ditch and brings
water from parking lots, road, and flight line areas located west and northwest of the
SWMU. Since oils and PAHs are common constituents found near aircraft operations areas,
the PAHSs found in the sediment may not be related to past disposal practices at SWMU 2B.
The sediments in the section of the ditch east of OW2B-SD04 have been removed. Habitat at
SWMU 2B consists of impervious surfaces, a storm water drainage ditch, and a small
mowed lawn.

Ecological receptors at SWMU 2B can be exposed to chemicals in surface water, sediment,
and surface soils via direct exposure pathways (including ingestion and direct contact) or
via food-chain transfer of chemicals that bioaccumulate.

4.1.3.2 Endpoints and Risk Hypotheses

Preliminary assessment endpoints, risk Lypotheses, and measurement endpoints (Table 4-5)
are developed for SWMU 2B based on the preliminary conceptual model (Figure 4-2) and
the complete exposure pathways identified therein. These endpoints/hypotheses were
selected from the generic set developed in Section 3.1.1.2. Table 4-5 also identifies specific
receptor species or groups associated with each endpoint. These receptors are discussed in
more detail in Section 4.3.1.

4.2 Screening-Level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels
(screening values) that represent conservative thresholds for adverse ecological effects. The
medium-specific screening values developed in Section 3.2.1 and Table 3-2 for fresh surface
water (also applied to groundwater), freshwater sediment, and surface soil are used in this
section to evaluate the maximum concentrations in these media at SWMU 2B. The relevant
chemical-specific screening values are shown in Tables 4-6 (groundwater), 4-7 (surface
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water), 4-8 (sediment), and 4-9 (surface soil). Ingestion screening values for dietary
exposures to upper trophic level receptors via the food web are discussed in Section 4.3.3.

4.3 Screening-Level Exposure Estimate

Maximum concentrations in groundwater, surface water, sediment, and surface soil were
used to conservatively estimate potential chemical exposures for ecological receptors at
SWMU 2B. For conservatism, the maximum detection limit for chemicals that were analyzed
for, but not detected, was also compared to medium-specific screening values (see

Section 3.3). Also for conservatism, no dilution factors were applied to the maximum
groundwater concentrations.

Exposures for upper trophic level receptor species via the food web were determined by
estimating the chemical-specific concentrations in each dietary component using uptake and
food web models (see Section 3.3.3). Incidental ingestion of soil or sediment was also
included when calculating the total level of exposure, as was direct ingestion of surface
water. Maximum surface soil, sediment, and/ or surface water concentrations were used in
all calculations to provide a conservative assessment.

4.3.1 Selection of Receptor Species

Receptor species used in the SWMU 2B evaluation are identified in Table 4-5. These species
or species groups were selected based on the complete exposure pathways identified in the
conceptual model, the specific habitats present on the site, the biota known or likely to occur
on the site (see Section 2), and the selected assessment endpoints. The general criteria for
receptor selection were identified in Section 3.3.2. Receptor profiles are provided in
Appendix B.

4.3.2 Exposure Estimation

Upper trophic level receptor exposures to chemicals in surface soil, surface water, and
sediment were determined by estimating the concentration of each chemical in each relevant
dietary component. Incidental ingestion of soil or sediment was included when calculating
the total exposure. Exposure via drinking water was included in the food web model since
SWMU 2B contains a potential freshwater drinking source. Since receptors (and their prey)
are not exposed directly to groundwater, food web exposures were not calculated using
groundwater data.

4.3.2.1 Exposure Point Concentrations

Maximum measured media concentrations are used as exposure point concentrations for
exposure estimation and food web modeling. Dietary concentrations (concentrations in
plants, soil invertebrates, small mammals, and aquatic invertebrates that are eaten) for
terrestrial and aquatic consumers were estimated using bioaccumulation models and
maximum measured media concentrations. The methodology and models used to derive
these estimates are described in Section 3.3.3.1.
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4.3.2.2 Dietary Intakes

Dietary intakes were calculated for each upper trophic level receptor species using the
methods discussed in Section 3.3.3.2.

4.3.3 Ingestion Screening Values

Ingestion screening values for mammals and birds were developed in Section 3.3.4 and are
summarized in Tables 3-3 and 3-4, respectively.

4.4 Screening-Level Risk Calculation

The screening-level risk calculation for SWMU 2B compares the maximum exposure
concentrations in site groundwater, surface water, sediment, and surface soil with the
corresponding screening values to derive screening risk estimates using the hazard quotient
(HQ) method (see Section 3.4). Chemicals with HQs greater than or equal to 1.0 are retained
as Chemicals of Potential Concern (COPCs) in the SERA.

4.4.1 Selection of Chemicals of Potential Concern (COPCs)
4411 Groundwater

Maximum undiluted groundwater concentrations are compared to screening values for
fresh surface water in Table 4-6. Based on this comparison, two inorganic chemicals
(manganese and iron) exceeded their screening values based on detected concentrations and
four undetected inorganic chemicals (copper, cyanide, lead, and silver) have exceedernces
based on the maximum reporting limit (Table 4-6). These six chemicals were retained as
COPCs.

Six undetected PCBs and twelve undetected pesticides exceeded their screening values
based on the maximum reporting limit (Table 4-6). These 18 chemicals were retained as
COPCs. No detected PCBs or pesticides were retained as COPCs.

Ten undetected SVOCs exceeded screening values based on maximum reporting limits and
were retained as COPCs. Nineteen additional undetected SVOCs were retained as COPCs
because screening values were not available (Table 4-6). No detected SVOCs were retained
as COPCs.

One undetected VOC exceeded its screening value based on the maximum reporting limit
and was retained as a COPC. Twelve additional VOCs were retained as COPCs because
screening values were not available (Table 4-6). Of those twelve VOCs, four (chloroethane,
ethane, ethene, and methane) were detected.

4.4.1.2 Surface Water

Maximum surface water concentrations are compared to screening values for fresh surface
water in Table 4-7. Based on this comparison, two undetected VOCs (acrolein and carbon
disulfide) have HQs exceeding one based on the maximum reporting limit and are
identified as COPCs. Eight undetected VOCs were retained as COPCs because screening
values were not available (Table 4-7). No detected VOCs were retained as COPCs.
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441.3 Sediment

Maximum sediment concentrations are compared to screening values for fresh sediments in
Table 4-8. Based on this comparison, 15 detected SVOCs had HQs exceeding one and were
identified as a COPCs. Fourteen undetected SVOCs were retained as COPCs based on
maximum reporting limits. Thirty SVOCs were retained as COPCs because screening values
were not available (Table 4-8). Of these 30 SVOCs, only two (I-methylnaphthalene and
carbazole) were detected.

Five undetected VOCs exceeded their screening values based on maximum reporting limits
(Table 4-8) and were retained as COPCs. Twenty-four undetected VOCs were retained as
COPCs because screening values were not available (Table 4-8). No detected VOCs were
retained as COPCs.

4.4.1.4 Surface Soil

Maximum surface soil concentrations are compared to screening values in Table 4-9. Based
on this comparison, eight detected inorganics (aluminum, antimony, chromium, iron, lead,
mercury, vanadium, and zinc) have HQs exceeding one and are identified as COPCs.
Cyanide and thallium (undetected) had exceedences based on maximum reporting limits.

No PCBs or pesticides were detected at levels above their screening values. Five undetected
pesticides were retained as COPCs because screening values were not available.

Four SVOCs (benzo(a)anthracene, benzo(k)fluoranthene, chrysene, and pyrene) exceeded
their screening values based on detected concentrations and were retained as COPCs;
maximum HQs were less than two for these four chemicals. The HQ for benzo(a)pyrene was
1.0 and this chemical was also retained. Eleven undetected SVOCs exceeded screening
values based on maximum reporting limits. Twenty-eight additional SVOCs were retained
as COPCs because screening values were not available (Table 4-9). Of these 28 SVOCs, three
(butylbenzylphthalate, di-n-octylphthalate, and bis(2-ethylhexyl)phthalate) were detected.

Ten VOCs were retained as COPCs because screening values were not available (Table 4-9).
Of these ten VOCs, only one (acetone) was detected.

4.41.5 Food Web Exposures

Maximum exposure doses for each receptor species are compared to ingestion screening
values in Table 4-10. Based on a comparison to NOAELSs, ten inorganic chemicals have
NOAEL HQs exceeding one for one or more receptors based on maximum detected values.
These metals included aluminum, antimony, arsenic, cadmium, chromium, iron, lead,
mercury, vanadium, and zinc. Two inorganic chemicals have NOAEL HQs exceeding one
for one or more receptors based on maximum reporting limits.

One PCB (Aroclor —1254) has a NOAEL HQ exceeding one based on a maximum detected
value. Four PCBs (Aroclor-1221, 1232, 1242, and 1260) have NOAEL HQs exceeding one
based on maximum reporting limits.

Hexachlorobenzene has an HQ exceeding one for one or more receptors based on a
maximum reporting limit. Ingestion screening values were not available for six SVOCs.
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4.4.2 Fate and Transport Mechanisms of the COPCs

The fate and transport mechanisms of the COPCs are discussed in Section 3.4.2 and
described in Appendix C.

4.43 Mechanisms of Toxicity for the COPCs
The mechanisms of toxicity for the COPCs are described in Appendix C.

4.5 Screening-Level Risk Conclusions

COPCs were identified in each media evaluated. These COPCs are summarized in

Table 4-11. In groundwater, only two metals (iron and manganese) exceeded their screening
values based on detected concentrations. Their HQs were 111 and 4.17, respectively. No
organic chemicals exceeded their screening values based on detected concentrations.
Buchman (1999) recommends the use of a dilution factor of 10 in a SERA to account for the
dilution expected during migration and upon discharge of groundwater to surface water in
the absence of site-specific dilution factors. If such a dilution factor was applied, only iron
would be retained as a COPC. Similarly, only nine of the 33 non-detected COPCs that were
retained based on maximum reporting limits would be retained if a dilution factor of 10 was
applied. Of the 31 COPCs retained based on a lack of a screening value, only four were
actually detected in groundwater samples (Table 4-1).

In surface water, no chemicals were retained as COPCs based on maximum detected
concentrations and only two chemicals (carbon disulfide and acrolein) were retained as
COPCs based on maximum reporting limits (HQs of 2.5 and 4.76, respectively). None of the
eight chemicals that were retained because screening levels were not available were
detected in the surface water. In surface sediments, SVOC HQs ranged from 2.41 to 30.8
with six of the 15 chemicals having HQs below 15. Five VOCs had HQs greater than or
equal to one but all were below three. In surface soils, eight inorganic chemicals and five
organic chemicals were retained as COPCs based on detected concentrations. All of the
organic HQs were below two.

Maximum HQs from food web exposures for metals were relatively low (only aluminum,
antimony, chromium, lead, and mercury had NOAEL HQs greater than 10). Five PCBs and
one SVOC had NOAEL HQs greater than or equal to 1.0 (all were below 3.0). No NOAEL
HQs were greater than or equal to one for the raccoon or the mallard so evaluation of these
receptors is not recommended in Step 3.

In summary, potential ecological risks based on observed groundwater, surface water,
surface sediment, and surface soil concentrations exist at SWMU 2B. Since one or more
COPCs were identified in each medium evaluated during the screening process, additional
evaluation in Step 3 is recommended for this SWMU.

4.6 Refined (Step 3A) Risk Characterization

Based on the results of the SERA, the assessment endpoints, measurement endpoints, and
risk hypotheses have been modified for the Step 3A evaluation (Table 4-12). Modifications
include dropping assessment endpoints for which no unacceptable risk (as defined by no
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HQs equal to or greater than or equal to 1.0) was found during the SERA and modifying the
measurement endpoints to reflect the assumptions and methods used in the Step 3A
evaluation (see Section 3.5).

Refined medium-specific screenings for groundwater, surface water, sediment, and surface
soil are presented in Tables 4-13, 4-14, 4-15, and 4-16, respectively. Receptor species HQs

“associated with Step 3A food chain modeling are provided in Table 4-17. Results of the
recalculation of risk estimates are discussed by media type below.

46.1 Groundwater

Mean chemical concentrations in groundwater are compared to surface water screening
values in Table 4-13 (maximum concentrations are used if the mean concentration exceeded
the maximum). Only iron (HQ of 48.4) and manganese (HQ of 2.93) exceeded screening
values based upon detected concentrations. Four detected VOCs were retained as COPCs
because no screening values were available.

4.6.2 Surface Water

Mean chemical concentrations in surface water are compared to surface water screening
values in Table 4-14 (maximum concentrations are used if the mean concentration exceeded
the maximum). No chemicals were retained as COPCs for surface water at SWMU 2B.

46.3 Sediment

Mean chemical concentrations in sediment are compared to screening values in Table 4-15
(maximum concentrations are used if the mean concentration exceeded the maximum).
Fourteen chemicals (13 PAHs and one phthalate) exceeded screening values based upon
detected concentrations. Mean HQs ranged from 1.23 to 21.9. Two detected SVOCs were
retained as COPCs because no screening values were available.

4.6.4 Surface Soil

Mean chemical concentrations in surface soil are compared to screening values in Table 4-16
(maximum concentrations are used if the mean concentration exceeded the maximum). Six
inorganic compounds (aluminum, chromium, iron, lead, mercury, and vanadium) exceeded
screening values based on detected concentrations. Mean HQs were 215, 674, 21.5, 18.7, 2.28,
and 7.62, respectively. Mercury and vanadium were detected at levels slightly above the
detection limits. Four detected organic chemicals were retained as COPCs because no
screening values were available.

4.65 Food Web Exposures

Mean exposure doses for each receptor species are compared to ingestion screening values
in Table 4-17. HQs for the short-tailed shrew (based on NOAELs) exceeded one for
aluminum (8.58), iron (1.23), lead (3.98), and vanadium (1.04). HQs based on LOAELs were
less than one. HQs for the American robin (based on NOAELSs) exceeded one for chromium
(3.68) and lead (11.89). The HQ based on the LOAEL for chromium was less than one. The
HQ based on the LOAEL for lead was 1.19. HQs for the American kestrel (based on
NOAELSs) exceeded one for chromium (4.25) and lead (3.48). The HQ based on the LOAELs
were less than one. The remaining receptors all had NOAEL and LOAEL HQs less than one.
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4.7 Risk Evaluation

The potential for adverse effects associated with the COPCs identified in Section 4.6 and
Table 4-18 are evaluated in this section.

4.7.1  Aquatic Habitats

Aquatic habitat at SMWU 2B consists of a drainage ditch which conveys surface runoff from
the site. The ditch also receives water from other sites at NASO. Groundwater discharges to
the ditch, which maintains a perennial base flow.

At SWMU 2B, not all media were sampled for the same analytes. The following table shows
which media were analyzed for which groups of chemicals.

Sampling Analyses Conducted in Media at SWMU 2B

Media Groundwater Surface Water Sediment Surface Soil
VOCs X X X X
SVOCs X X
Pesticides X X
PCBs X X
Inorganics (metals}) X X

Due to limited available analytical information for surface water and sediments, it was not
possible to draw concrete conclusions as to possible risk in surface water and sediments.
However, based on the information that is available, the following conclusions have been
drawn.

There is no significant transport of VOCs via groundwater to surface water or sediment at
SWMU 2B. The four VOCs that were detected in groundwater were not detected in surface
water or sediment samples.

Surface water was not analyzed for SVOCs, pesticides, or PCBs. However, there were no
exceedences based on detected concentrations for these analytes in either groundwater or
surface soils. Therefore, possible migration of these analytes from these media to surface
water is not expected to occur.

Two metals exceeded screening values in groundwater. Surface water was not analyzed for
metals, so possible migration from groundwater to surface water is unknown. Additional
soil sampling that is planned as part of the Feasibility Study will address possible metal
contamination in soils. This data may be used in order to extrapolate information as to
whether or not metals in soils are migrating to surface water and sediments through surface
runoff. Possible contamination to sediments and surface water from pesticides and PCBs is
unknown.

Fourteen detected chemicals (13 were PAHs) exceeded screening values in the sediment. All
of these chemicals had HQs under ten except fluorene, whose HQ was 16.84. However, total
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PAHs from the three most recent sediment samples (taken in 1999) did not exceed sediment
screening values for total PAHs (SD-01 and SD-02) or were only marginally over one (HQ of
1.06, SD-04) (Table 4-19). Although two of the three older samples (collected from the same
locations as the 1999 samples) exceeded sediment screening values based on total PAHs,
PAHs were not detected in one of these samples (SD-1) and were not detected in the
duplicate of the second (SD-30). The HQ for the third sample (5D-4) was 3.38 (Table 4-19).

Based on the most recently collected samples (1999), the area of concern for PAH
exceedences is limited to sediments in the vicinity of sample SD-01, where four PAHs
exceeded the screening values, acenaphthene (HQ of 4.6), butlybenzylphthalate (HQ of
1.01), fluorene (HQ of 3.2), and phenanthrene (HQ of 2.0). There were no exceedences at
location SD-02 and only one exceedence at location SD-04 (for butylbenzylphthalate, HQ of
2.4). Therefore, there is a small section of the ditch located between samples OW2B-5D01
and OW2B-SD02 and the immediate area near SD-04 where there may be some risk to
aquatic invertebrates. In addition, no chemicals exceeded ingestion-based screening values
for the aquatic upper trophic level receptors evaluated.

Risks to aquatic receptors at SWMU 2B are low to negligible for VOCs. Risks to aquatic
receptors for SVOCs (other than PAHSs), PCBs, pesticides, and metals are unknown. Risk is
present in the sediments for PAHs.

4.7.2 Terrestrial Habitats

Six inorganic compounds (aluminum, chromium, iron, lead, mercury, and vanadium)

exceeded screening values based on detected concentrations in surface soils. Four of these =~
metals (aluminum, chromium, iron, and vanadium) exceeded the screening values in each

sample collected, thus indicating a potential risk to soil invertebrates and plants throughout

the site. However, the other two metals (lead and mercury) were present at concentrations

exceeding their screening levels in only one sample (55-02), thus indicating a localized

potential risk to soil invertebrates and plants in the vicinity of this sampling location.

To evaluate the potential significance of these exceedences, on-site soil concentrations are
compared to background surface soil concentrations developed as part of the SWMU 15
Biopile ecological evaluation (CH2M HILL 2000d). Maximum and mean background
concentrations were compared to on-site concentrations. Based on this evaluation

(Table 4-20), only on-site concentrations of chromium, lead, and mercury exceeded
background soil concentrations for both maximum and mean values.

Aluminum, iron, lead, and vanadium exceeded ingestion-based screening values based on
NOAELSs for the short-tailed shrew. Chromium and lead exceeded ingestion-based
screening values based on NOAELs for the American robin and the American kestrel. Only
the lead HQ for the robin exceeded one (1.2) based on the LOAEL.
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4.8 Risk Conclusions

Conclusions drawn from the above analyses are:

Groundwater

* Mean concentrations of two metals (iron and manganese) were detected at levels above
the screening values; however, these are likely not site-related chemicals.

* Both metals exceeded the screening values in each sample, thus indicating their presence
at similar concentrations throughout the site.

* No VOCs exceeded screening values.

*  Four VOCs were detected (chloroethane, ethane, ethene, and methane) for which no
screening values were available.

Based upon the above lines of evidence, it is unlikely that COPC concentrations in
groundwater pose a site-related ecological risk for VOCs when discharging into surface
water. Potential for metals in groundwater to discharge to surface water is unknown
because surface water was not sampled for metals.

This conclusion is qualified for the site-related COPCs for which no screening values were
available. The potential for these chemicals to be present at concentrations that could
adversely affect ecological receptors is unknown and is not able to be evaluated due to the
lack of screening values.

Surface Water

* No VOCs were detected at mean concentrations above the screening values.

* Surface water was not analyzed for SVOCs, pesticides, or PCBs. However, there were no
exceedences based on detected concentrations for these analytes in either groundwater
or surface soils. Therefore, possible migration of these analytes from these media to
surface water is not expected to occur.

* Metals were not analyzed for in the surface water samples, therefore some metals
COPCs may be present in the surface water, however they are likely not site-related
since the only metal that exceeded screening values in the groundwater were non site-
related iron and manganese.

Based upon the above lines of evidence, it is unlikely that COPC concentrations in surface
water pose a site-related ecological risk. Since metals were not analyzed for in the surface
water, some uncertainty exists in this conclusion. However, based on the results of the

groundwater screening, any metals present in the surface water are likely not-site related.

Sediment

* No VOCs were detected in any of the sediment samples;

* The mean concentrations of 14 detected chemicals (13 PAHSs and butylbenzylphthalate)
exceeded screening values in the sediment.
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* The spatial distribution of exceedences (based on the most recently collected data)
indicated that the presence of all but one chemical (butylbenzylphthalate) was limited fo
the upper part of the ditch (near location SD-01).

¢ Two SVOCs were detected (1-methylnaphthalene and carbozole) for which no screening
values were available.

¢ Although PAHSs were detected in the sediment samples, levels were below the screening
value for Total PAHS.

* Based upon the above lines of evidence, there is a small section of the ditch located
between samples OW2B-SD01 and OW2B-5D02 and the immediate area near SD-04
where there may be some risk to aquatic invertebrates. If a removal action for sediments
was conducted, there is a high probability of the ditch being recontaminated from the
storm water draining from non-point sources (parking lots, roads, and other impervious
surfaces). In addition, removing sediments may do more harm to ecological receptors
and the surrounding habitat than will be gained from the removal, particularly when
storm water runoff from the surrounding area will likely recontaminate the ditch
following any removal action.

* This conclusion is qualified for the two COPCs for which no screening values were
available. The potential for these chemicals to be present at concentrations that could
adversely affect ecological receptors is unknown and is not able to be evaluated due to
the lack of screening values.

Soil

e Six metals (aluminum, chromium, iron, lead, mercury, and vanadium) exceeded
screening values based on detected concentrations in surface soils. Three of these metals
(aluminum, iron, and vanadium) were measured at concentrations similar to
background.

* Lead and mercury were present at concentrations exceeding their screening levels in
only one sample (55-02), thus indicating a localized potential risk to soil invertebrates
and plants in the vicinity of this sampling location.

¢ Three SVOCs (butylbenzylphthalate, di-n-octylphthalate, and bis(2-thylhexyl)phthalate)
and one VOC (acetone) were detected for which no screening values were available.

¢ Based upon the above lines of evidence, it is likely that concentrations of chromium,
lead, and mercury in soil pose a site-related ecological risk. It is unlikely that any of the
other chemicals detected in the soil pose an ecological risk. This conclusion is qualified
for the four COPCs for which no screening values were available. The potential for these
chemicals to be present at concentrations that could adversely affect ecological receptors
is unknown and is not able to be evaluated due to the lack of screening values.
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Food Web

*  Aluminum, chromium, iron, lead, and vanadium exceeded ingestion-based screening
values for terrestrial receptors based on the NOAEL. Only the estimated dosage of lead
for robin exceeded the LOAEL dosage.

Based upon the lines of evidence above, potential site related risk to terrestrial organisms

exist at SWMU 2B. It is recommended that additional data be collected and evaluated in a
Feasibility Study in order to verify and delineate the metal concentrations in the soils.

WDC012210058.DOC/KTMIFINAL 443



5.0 SWMU 11 - Fire-Fighting Training Area

SWMU 11 consists of two fire-fighting training rings and their immediate surroundings. The
site is on the west side of NAS Oceana at the intersection of two abandoned runways
(Figure 1-1). From the early 1960s until the mid-1970s, two fire-fighting practice sessions
were conducted each weekend as part of training exercises (RGH, 1984). Waste oil, fuel,
chlorinated and aromatic hydrocarbons, and hydraulic fluid were poured into the center of
the abandoned runway, ignited, and extinguished. This burning was believed to have taken
place between the two rings due to burn marks and scarring on the runway that show up on
historical aerial photographs.

In the mid-1970s, a fire pit with an earthen outer berm was built (RGH, 1984). Discussions
with officials from the Public Works Department indicated that the waste fuels and water
would occasionally flow over the earthen berm onto surrounding soils (R.E. Wright
Associates, 1983).

A second fire ring with a concrete outer berm was constructed approximately 100 feet north
of the old ring where jet fuel was burned for fire-fighting training. This ring had an oil-
water separator system (RGH, 1984). Waste oils flowed from the oil-water separator into
two adjacent USTs (1,000 gallon fiberglass and 10,000 gallon steel). When the USTs became
full, the waste oils were transferred to an adjacent 15,000 gallon AST.

Ignitable materials used in the training fires, in addition to the wastes listed above, included
paint, paint thinners and strippers, naptha, and PD 680 (degreaser) (RGH, 1984).

In January and February 1995, the two rings, berms, and adjacent soils were removed to a
depth of approximately one foot (Figure 5-1). Confirmatory samples were collected to
ensure TPH remediation goals were met. Soils were transferred to an approved landfill.

Both USTs, the oil-water separator, and the AST were removed in June of 1995 (Figure 5-1).
Approximately 230 tons of soil were excavated during the removal of the two USTs.
Contaminated soils were separated from uncontaminated soils using an organic vapor
analyzer. Contaminated soils (170 tons) were transferred to and disposed of at an approved
landfill. There are no known occurrences of leaks or spills or stained soils or stressed
vegetation associated with the AST.

The tarmac between the two fire rings was broken up and crushed as part of the overall
tarmac restoration project at Oceana. The area was then covered with soils from the

SWMU 15 biopiles (Figure 5-1).

The IAS reported that an area directly west of the fire training pits on the west side of the
abandoned runway was used for the disposal of waste fuels and lubricants by land farming
(R.E. Wright Associates, 1983). Land farming entailed spreading hydrocarbon products over
a large area, followed by tilling the soil to enhance volatilization and biodegradation.
However, it could not be confirmed that the land farming occurred from a review of aerial
photographs, however, it is believed that the wetland is site of this land farming.
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5.1 Screening-Level Problem Formulation

As described in Section 3.1, in the screening-level problem formulation: (1) the
environmental setting of a site is characterized in terms of the habitats and biota known or
likely to be present; (2) the types and concentrations of chemicals that are present in
ecologically relevant media are characterized; (3) a conceptual model is developed for the
site that describes potential sources, potential transport pathways, potential exposure
pathways and routes, and potential receptors; and (4) assessment endpoints, measurement
endpoints, and risk hypotheses are selected to evaluate those receptors for which complete
and potentially significant exposure pathways are likely to exist. These components of the
problem formulation are developed for SWMU 11 in this section. In addition, the fate,
transport, and toxicological properties of the chemicals present at a site are also considered
during the problem formulation process (see Sections 5.4.2 and 5.4.3).

5.1.1 Environmental Setting

Portions of the immediate area around SWMU 11 (Figure 5-1) consist of impervious
concrete; however, this concrete was crushed in place to allow for infiltration. Following the
concrete crushing operation, soils from the SWMU 15 biopiles were spread over the areas to
promote the growth of vegetation. Grasses dominate the surrounding area to the east. A
wetland is located west of the training rings and the former AST (Figure 5-1). During a site
visit in November 1999, no standing water was present. In December 1999, there was an
area of standing water approximately 8 to 10 feet in diameter with the deepest portion being
3 to 5 inches deep. There were several rainstorms in the area prior to that sampling event
and the ponded water at the site remained from the rain events. Water from storm events
percolates into the ground and does not remain on the site long after a rain event. At the
time of sampling, it was only possible to collect one surface water sample. Soft rush (Juncus
effusus), wool grass (Scirpus cypetinus), spike rush (Eleocharis sp.), and water purslane
(Ludwigia palustris) dominate the wetland. The remaining area west of the site is comprised
of old field and mowed grass. Groundwater level measurements taken during the Phase I
RFI show that groundwater flow is to the southwest. Groundwater does not discharge to the
wetland. The near-surface geology consists of a 5- to 10-foot thick layer of sandy clays with
silty sands and clays. This layer is underlain by 10- to 12-foot thick layer clean sand with
coarse grains.

5.1.2 Summary of Available Analytical Data

As stated in Section 1.0, SWMU 11 was identified as requiring no further action for
ecological consideration under the previous RCRA investigations. However, as part of an
agreement between the Navy and the EPA, this ERA at SWMU 11 has been conducted
utilizing as much of the previous RCRA investigation data as feasible. Therefore, there may
be differences in the classes of chemicals analyzed for in the various site media. These
differences were considered in the development of a sampling plan to collect new data for
significant data gaps and the effects of which are addressed in the uncertainties section.

The data used in this ERA was obtained from multiple sources as described below. Data
that were used are presented in Tables 5-1 through 5-3 and are contained in Appendix A.
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The Phase I RFI (CH2M HILL, 1993) investigated the extent of groundwater and soil
contamination at SWMU 11. No VOCs or SVOCs were detected in groundwater. All of the
trace metals detected in groundwater were at or near the detection limit. Total petroleum
hydrocarbons (TPH), VOCs, and metals were detected in the surface and subsurface soil
samples, however, VOC and metal concentrations were present at or near the detection
limit.

Additional groundwater and soil samples were collected during the CMS (CH2M HILL,
1994). Benzene and PAHs were detected at one shallow groundwater well. The soil data
showed that there is no apparent contamination in the former fuel farm area but there are
high TPH levels northeast of the northern training ring and southeast of the southern
training ring.

One surface water and three surface sediment samples were collected from the wetland in
December 1999 to be used in the ERA. The two additional proposed surface water samples
were not collected due to the small amount of surface water present at these locations at the
time of sample collection. Figure 5-1 shows the locations of the samples used in the ERA at
SWMU 11.

5.1.3 Preliminary Conceptual Model
The preliminary conceptual model for SWMU 11 is shown on Figure 5-2.

5.1.3.1 Exposure Pathways

At SWMU 11, waste fuel and other liquid wastes were burned as part of fire-fighting
training activities. Overflow from the training rings contaminated surface and subsurface
soils. Precipitation leaching through the soils to the water table may have transported the
contaminants to the groundwater as indicated by the contaminants detected (benzene and
PAHs) in one shallow groundwater well during the CMS. Groundwater level measurements
show that groundwater flow is southwest in the direction of an emergent wetland.
Groundwater level measurements show that groundwater is 6 feet below ground.
Therefore, groundwater is not discharging to the wetland. Water is only present in the
wetland area for a few days after significant storm events. During the sampling efforts in
December 1999, it was only possible to collect one surface water sample after several storms
had recently moved through the area. Therefore, the wetland is not considered to be a
significant exposure pathway because exposure to aquatic habitats via surface water is
minimal. However, surface water was evaluated in both direct exposure and ingestion-
based exposure calculations.

Groundwater at SWMU 11 flows towards SWMU 1. Because groundwater does not
discharge at SWMU 11 and groundwater contamination has already been evaluated at
SWMU 1 (13 samples analyzed for volatiles and semivolatiles), groundwater was not
evaluated at this site. Five of the monitoring wells at SWMU 1 receive groundwater flow
from the direction of SWMU 11 (CH2M HILL 2000b). Therefore the long-term monitoring of

groundwater from these wells will also address chemicals in the groundwater from
SWMU 11.

The wetland may also receive contaminants via surface water runoff from exposed or
eroding surface soils during heavy precipitation. Habitats at SWMU 11 include old field,
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mowed grass, and the emergent wetland to the west of the site. Ecological receptors
utilizing these habitats can be exposed to chemicals in surface soil, surface sediment, and
surface water via direct exposure pathways (including ingestion and direct contact) or via
food-chain transfer of chemicals that bioaccumulate.

5.1.3.2 Endpoints and Risk Hypotheses

Preliminary assessment endpoints, risk hypotheses, and measurement endpoints (Table 5-4)
are developed for SWMU 11 based on the preliminary conceptual model (Figure 5-2) and
the complete exposure pathways identified therein. These endpoints/hypotheses were
selected from the generic set developed in Section 3.1.1.2. Table 5-4 also identifies specific
receptor species or groups associated with each endpoint. These receptors are discussed in
more detail in Section 5.3.1.

5.2 Screening-Level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels
(screening values) that represent conservative thresholds for adverse ecological effects. The
medium-specific screening values developed in Section 3.2.1.and Table 3-2 for fresh surface
water, freshwater sediment, and surface soil are used in this section to evaluate the
maximum concentrations in these media at SWMU 11. The relevant chemical-specific
screening values are shown in Tables 5-5 (surface water), 5-6 (sediment), and 5-7 (surface
soil). Ingestion screening values for dietary exposures to upper trophic level receptors via
the food web are discussed in Section 5.3.3.

5.3 Screening-Level Exposure Estimate

Maximum concentrations in surface water, sediment, and surface soil were used to
conservatively estimate potential chemical exposures for ecological receptors at SWMU 11.
For conservatism, the maximum measured value for chemicals that were analyzed for, but
not detected, was also compared to medium-specific screening values (see Section 3.3).

Exposures for upper trophic level receptor species via the food web were determined by
estimating the chemical-specific concentrations in each dietary component using uptake and
food web models (see Section 3.3.3). Incidental ingestion of soil or sediment was also
included when calculating the total level of exposure, as was direct ingestion of surface
water. Maximum surface soil, sediment, and/ or surface water concentrations were used in
all calculations to provide a conservative assessment.

5.3.1 Selection of Receptor Species

Receptor species used in the SWMU 11 evaluation are identified in Table 5-4. These species
or species groups were selected based on complete exposure pathways identified in the
conceptual model, the specific habitats present on the site, the biota known or likely to occur
on the site (see Section 2), and the selected assessment endpoints. The general criteria for
receptor selection were identified in Section 3.3.2. Receptor profiles are provided in
Appendix B.
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5.3.2 Exposure Estimation

Upper trophic level receptor exposures to chemicals in surface soil, surface water, and
sediment were determined by estimating the concentration of each chemical in each relevant
dietary component. Incidental ingestion of soil or sediment was included when calculating
the total exposure. Exposure via drinking water was included in the food web model since
SWMU 11 contains a potential freshwater drinking source.

5.3.2.1 Exposure Point Concentrations

Maximum measured media concentrations are used as exposure point concentrations for
exposure estimation and food web modeling. Dietary concentrations (concentrations in
plants, soil invertebrates, small mammals, and aquatic invertebrates that are eaten) for
terrestrial and aquatic consumers were estimated using bioaccumulation models and
maximum measured media concentrations. The methodology and models used to derlve
these estimates are described in Section 3.3.3.1.

5.3.2.2 Dietary Intakes

Dietary intakes were calculated for each upper trophic level receptor species using the
methods discussed in Section 3.3.3.2.

5.3.3 Ingestion Screening Values

Ingestion screening values for mammals and birds were developed in Section 3.3.4 and are
summarized in Tables 3-3 and 3-4, respectively.

5.4 Screening-Level Risk Calculation

The screening-level risk calculation for SWMU 11 compares the maximum exposure
concentrations in site surface water, sediment, and surface soil, and the maximum exposure
doses for the upper trophic level receptor species, with the corresponding screening values
to derive screening risk estimates using the hazard quotient (HQ) method (see Section 3.4).
Chemicals with HQs greater than or equal to 1.0 are retained as Chemicals of Potential
Concern (COPCs) in the SERA.

5.4.1 Selection of Chemicals of Potential Concern (COPCs)
5.4.1.1 Surface Water

Maximum surface water concentrations are compared to screening values for fresh surface
water in Table 5-5. Based on this comparison, 13 inorganic chemicals had HQs exceeding
one based on detected concentrations and were identified as COPCs.

Six undetected PCBs and twelve undetected pesticides had HQs exceeding one based on
maximum reporting limits. These 18 chemicals were retained as COPCs (Table 5-5). No
PCBs or pesticides were detected in surface water.

Nine undetected SVOCs had HQs exceeding one based on maximum reporting limits.
Twenty undetected SVOCs were retained as COPCs because screening values were not
available (Table 5-5). No detected SVOCs were retained as COPCs.
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One undetected VOC had a HQ exceeding one based on its maximum reporting limit and
was retained as a COPC. Three undetected VOCs were retained as COPCs because
screening values were not available (Table 5-5). No detected VOCs were retained as COPCs.

5.4.1.2 Sediment

Maximum sediment concentrations are compared to screening values for freshwater

- sediments in Table 5-6. Based on this comparison, one inorganic chemical (lead) had a HQ
exceeding one based on a detected concentration and three undetected inorganic chemicals
had HQs exceeding one based on maximum reporting limits. These four chemicals were
retained as COPCs. Two detected inorganic chemicals were retained as COPCs because
screening values were not available.

Seven undetected PCBs and six undetected pesticides had HQs exceeding one based on
maximum reporting limits. These 13 chemicals were retained as COPCs (Table 5-6). No
PCBs or pesticides were detected in sediments.

Fourteen undetected SVOCs had HQs exceeding one based on maximum reporting limits.
Thirty undetected SVOCs were retained as COPCs because screening values were not
available. All 44 chemicals were retained as COPCs (Table 5-6). No detected SVOCs were
retained as COPCs.

One undetected VOC (ethylbenzene) had a HQ exceeding one based on its maximum
reporting limit and was retained as a COPC. Thirty-one VOCs were retained as COPCs
because screening values were not available (Table 5-6). Of these 31 VOCs, only one
(bromochloromethane) was actually detected.

5.4.1.3 Surface Soil

Maximum surface soil concentrations are compared to screening values for surface soil in
Table 5-7. Based on this comparison, 14 undetected SVOCs had HQs exceeding one based
on maximum reporting limits. Two undetected SVOCs lacked screening values. These 16
chemicals are retained as COPCs (Table 5-7). No SVOCs were detected in SWMU 11 surface
soils.

Nineteen VOCs were retained as COPCs because screening values were not available
(Table 5-7). Of these 19 VOCs, only one (acetone) was actually detected. Other than acetone,
no detected VOCs were retained as COPCs.

5.4.1.4 Food Web Exposures

Maximum exposure doses for each receptor species are compared to ingestion screening
values in Table 5-8. HQs for the raccoon (based on NOAELs) exceeded one for antimony
(2.89), iron (1.14), and vanadium (1.35). HQs based on LOAELs were less than one. HQs for
the mallard (based on NOAELs) exceeded one for lead (4.09), mercury (6.74), and selenium
(1.30). HQs based on LOAELSs were less than one. HQs for the marsh wren (based on
NOAELSs) exceeded one for aluminum (3.15), cobalt (2.87), iron (9.61), lead (7.05), aroclor-
1221 (1.67), aroclor-1248 (1.87), aroclor-1254 (1.87), aroclor-1260 (1.87), di-n-butylphthalate
(1.51) and hexachlorobenzene (2.07). HQs based on LOAELSs were less than one.
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5.4.2 Fate and Transport Mechanisms of the COPCs

The fate and transport mechanisms of the COPCs are discussed in Section 3.4.2 and
described in Appendix C.

5.4.3 Mechanisms of Toxicity for the COPCs
The mechanisms of toxicity for the COPCs are described in Appendix C.

5.5 Screening-Level Risk Conclusions

COPCs were identified in each media evaluated. These COPCs are summarized in Table 5-9.
In surface water, 13 inorganic chemicals were retained as COPCs based on maximum
detected concentrations although half of these have HQs of less than ten. Nine SVOCs, one
VOC, six PCBs, and twelve pesticides were retained as COPCs based on maximum
reporting limits. None of the 20 chemicals that were retained because screening levels were
not available were detected in surface water samples.

In surface sediments, only one inorganic (lead) was retained as a COPC based on a detected
concentration and its HQ was below two. The three inorganic chemicals that were retained
based on maximum reporting limits all have HQs below three. None of the PCBs that were
retained as COPCs were detected and all had HQs of less than five. Undetected pesticide
HQs (based on maximum reporting limits) ranged from 1.36 to 9.03. No VOCs or SVOCs
were retained as COPCs based on detected concentrations. Undetected HQs (based on
maximum reporting limits) ranged from 1.2 to 48.2.

Maximum HQs from food web exposures for metals all had NOAEL HQs less than 10. Four
PCBs and two SVOCs had NOAEL HQs greater than or equal to 1.0 (all were below 3.0).

In summary, potential ecological risks based on observed surface water, surface sediment,
and surface soil concentrations exist at SWMU 11. Since one or more COPCs were identified

in each media evaluated during the screening process, additional evaluation in Step 3 is
recommended for this SWMU.

5.6 Refined (Step 3A) Risk Characterization

Based on the results of the SERA, the assessment endpoints, measurement endpoints, and
risk hypotheses have been modified for the Step 3A evaluation (Table 5-10). Modifications
include dropping assessment endpoints for which no unacceptable risk (as defined by no
HQs equal to or greater than 1.0) was found during the SERA and modifying the
measurement endpoints to reflect the assumptions and methods used in the Step 3A
evaluation (see Section 3.5).

Refined medium-specific screenings for surface water, sediment, and surface soil are
presented in Tables 5-11, 5-12, and 5-13, respectively. Receptor species HQs associated with
Step 3A food chain modeling are provided in Table 5-14. Results of the recalculation of risk
estimates are discussed by media type below.
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5.6.1 Surface Water

Mean chemical concentrations in surface water are compared to surface water screening
values in Table 5-11 (maximum concentrations are used if the mean concentration exceeded
the maximum). Thirteen inorganic compounds exceeded screening values. HQs ranged
from 2.37 to 53.6.

5.6.2 Sediment

Mean chemical concentrations in sediment are compared to screening values in Table 5-12
(maximum concentrations are used if the mean concentration exceeded the maximum). No
chemicals exceeded screening values based on detected concentrations. Two detected metals
were retained as COPCs because no screening values were available.

5.6.3 Surface Soil

Mean chemical concentrations in surface soil are compared to screening values in

Table 5-13. No chemicals exceeded screening values based on detected concentrations. TPH
and acetone were detected and were retained as COPCs because no screening values were
available.

5.6.4 Food Web Exposures

Mean exposure doses for each receptor species are compared to ingestion screening values
in Table 5-14. HQs for the marsh wren (based on NOAELs) exceeded one for iron (4.41) and
lead (2.36). HQs based on LOAELSs were less than one. The remaining receptors all had
NOAEL and LOAEL HQs less than one.

5.7 Risk Evaluation

The potential for adverse effects associated with the COPCs identified in Section 5.6 and
Table 5-15 are evaluated in this section.

5.7.1 Aquatic Habitats

Aquatic habitats at SWMU 11 consist of one small emergent wetland. The wetland only
holds water after storm events. At the time of sampling, only enough water was available to
take one sample.

Thirteen inorganic compounds exceeded screening values in surface water but no detected
chemicals exceeded sediment screening values. It is likely that the exceedences in surface
water were due to high levels of suspended solids in the samples given the shallow depths
of water present during sampling. Although filtered surface water data for these metals
were not available to test this hypothesis, visual observation of the water suggested high
suspended solids were present. Only two inorganic compounds (iron and lead) exceeded
ingestion based screening values for the marsh wren. Both NOAEL HQs were under five,
and LOAEL HQs were less than one.
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5.7.2 Terrestrial Habitats

No chemicals exceed surface soil screening values or ingestion based screening values at
SWMU 11. Therefore, risks to terrestrial receptors at SWMU 11 are considered negligible.

5.8 Risk Conclusions

Conclusions drawn from the above analyses are:

Surface Water

* Thirteen inorganic compounds exceeded screening values in the surface water sample,
however, inorganic compounds in the corresponding sediment samples did not exceed
screening values.

* No other chemicals exceeded the screening values.

* The presence of considerable suspended solids in the unfiltered sample likely
contributed to the inorganic exceedences.

* Surface water is only present in the wetland after significant storm events. Therefore,
any potential risk associated with surface water in the wetland is expected to be low
because of this insignificant exposure pathway to aquatic organisms.

Based upon the above lines of evidence, it is unlikely that COPC concentrations in surface
water pose a site-related ecological risk.

Sediment
* The mean concentrations of none of the chemicals detected in the sediment exceeded the
screening values.

* Lead was the only chemical detected for which the maximum concentration exceeded its
screening value in sediments. It was detected in three samples, however, only one of the
three samples exceeded the screening value. The maximum concentration (SD-03) was
72.3 mg/kg. This was the only sample which exceeded the sediments screening value,
thus indicating a localized potential risk in the vicinity of this sample. Mean
concentrations of lead in the wetland did not exceed screening values.

* As the wetland does not hold water for significant amounts of time, the site likely
provides suitable habitat for terrestrial invertebrates. In order to investigate this risk, the
maximum concentration of lead at sample SD-03 was compared to the ORNL values of
50 mg/kg (plants) and 500 mg/kg (earthworms). Lead concentrations were below the
earthworm screening values showing that risk to invertebrates is not expected to occur
at this site. Limited risk to terrestrial plants (HQ of 1.4 in this sample) may be present.

* Three chemicals were detected (beryllium, thallium, and bromochloromethane) for
which no screening values were available.

* Beryllium was detected in 2 of the three samples (SD-02 and SD-03) at 0.2 mg/keg.
* Thallium was detected in 1 of the three samples at 0.8 mg/kg.
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* Bromochloromethane was detected in each sample at 50 ug/kg.

* Based upon the above lines of evidence, it is unlikely that COPC concentrations in
sediment pose a site-related ecological risk. This conclusion is qualified for the COPCs
for which no screening values were available. The potential for these chemicals to be
present at concentrations that could adversely affect ecological receptors is unknown
and is not able to be evaluated due to the lack of screening values.

Soil
e  No chemicals exceeded screening values based on detected concentrations.

* TPH and acetone were detected, but did not have screening values available.

*  Acetone was detected in only one sample (5§5-10) and is a common laboratory
contaminant.

* TPH was detected in each sample, with a range of 14 to 607 ug/kg.

* Based upon the above lines of evidence, it is unlikely that any of the chemicals detected
in the soil pose an ecological risk. This conclusion is qualified for the COPCs for which
no screening values were available. The potential for these chemicals to be present at
concentrations that could adversely affect ecological receptors is unknown and is not
able to be evaluated due to the lack of screening values.

Food Web

e HQs for the marsh wren (based on NOAELs) exceeded one for iron (4.41) and lead
(2.36). HQs for the marsh wren (based on LOAELSs) were less than one for iron (0.4) and
lead (0.2).

HQs based on NOAELSs exceeded 1.0 for lead across an area of about 20,000 square feet,
representing less than one-half acre of wren habitat.

In consideration of the lines of evidence, potential risks to terrestrial organisms utilizing
SWMU 11 are expected to be low to negligible based on the lack of screening value
exceedences. Potential risks to aquatic organisms utilizing SWMU 11 are expected to be low
to negligible. Although though there were exceedences based on metals, it is likely that the
exceedences in surface water were due to high levels of suspended solids in the samples
given the shallow depths of water present during sampling. In addition, any potential risk
associated with surface water in the wetland is expected to be low, because of this
insignificant exposure pathway to aquatic organisms. No COPCs exceeded ingestion-based
screening values based on LOAELS for the wetland/aquatic receptors evaluated.

In conclusion, further evaluation of SWMU 11 is not recommended and there is adequate
information to conclude no need for remediation.
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SWMU 16 consists of a pesticide storage area adjacent to the pesticide shop at Building 821
in the Public Works Compound (Figure 1-1). The IAS stated that rinse water from the
pesticide mixing tank was discharged directly onto the ground near Building 821 between
1968 and 1982 (RGH, 1984). The pesticides and herbicides used at this site included 2,4-D,
2,4,5-T, baygon heptachlor, malathion, dursban, nibaryl, aldrin, chlordane, bromacil,
warfarin, and DDT. Releases may have resulted from washing out pesticide containers and
equipment during the 15-year life of the pesticide shop.

6.1 Screening-Level Problem Formulation

As described in Section 3.1, in the screening-level problem formulation: (1) the
environmental setting of a site is characterized in terms of the habitats and biota known or
likely to be present; (2) the types and concentrations of chemicals that are present in
ecologically relevant media are characterized; (3) a conceptual model is developed for the
site that describes potential sources, potential transport pathways, potential exposure
pathways and routes, and potential receptors; and (4) assessment endpoints, measurement
endpoints, and risk hypotheses are selected to evaluate those receptors for which complete
and potentially significant exposure pathways are likely to exist. These components of the
problem formulation are developed for SWMU 16 in this section. In addition, the fate,
transport, and toxicological properties of the chemicals present at a site are also con51dered
during the problem formulation process (see Sections 6.4.2 and 6.4.3).

6.1.1 Environmental Setting

The pesticide storage area adjacent to Building 821 was located within a fenced,
undeveloped, gravel lot (Figure 6-1). This area is currently paved. The area immediately
adjacent to the storage area is composed of hard packed dirt and gravel and was used as a
parking lot. This area is now fenced. Beyond the lot (south of the fenced area) is a small area
of trees (red maple (Acer rubrum), tuliptree (Liriodendron tulipfera), American beech (Fagus
grandifolia), sweet gum (Liquidamber styraciflua), bamboo, and southern red oak (Quercus
falcata)) which surrounds a low-lying area. The lot slopes downward approximately 50 feet
towards this low-lying area (Figure 6-1). Surface flow from the site flows into this low-lying
area, which is approximately 20 feet wide by 60 feet long, and ponds for varying periods of
time. No vegetation is present in the ditch itself. Although the water depth was
approximately one foot at the time of the ecological study conducted in 1992, and
approximately 6 to 8 inches during a site visit conducted in 1999, this area does not meet the
criteria for classification as a wetland due to the lack of wetland vegetation in the ditch. At
the time of the site visit in 1999, leaves were covering the bottom of the ditch and were
floating on the water and the water appeared stagnant. No outlet from this area was
observed. The closest surface stream is about 1,000 feet southwest of Building 821. Shallow
soils on the site are silts, and sandy, lean clays.
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6.1.2 Summary of Available Analytical Data

As stated in Section 1.0, SWMU 16 was identified as requiring no further action for
ecological consideration under the previous RCRA investigations. However, as part of an
agreement between the Navy and the EPA, this ERA at SWMU 16 has been conducted
utilizing as much of the previous RCRA investigation data as feasible. Therefore, there may
be differences in the classes of chemicals analyzed for in the various site media. These
differences were considered in the development of a sampling plan to collect new data for
significant data gaps and the effects of which are addressed in the uncertainties section.

Surface soil data (four samples) were collected from the gravel lot just northeast of

Building 821 during the 1993 Phase I RFI. The Phase I RFI soil investigation determined that
surface soil at Building 821 contained pesticides and metals. Organo-phosphorous pesticide
and herbicide compounds were not detected in surface soil samples. The Phase I RFI
recommended that no future RFI or CMS activities be conducted based on human health
concerns because the concentrations detected were low and did not pose a risk to human
health. Due to the fact that the area in which these samples were collected is now paved and
there is no exposure pathway or migration to downgradient habitats, these samples were
not used in this ERA.

Two surface soil samples and one surface water sample were collected in December 1999
from the low-lying area located southwest of Building 821 (Figure 6-1). These samples were
analyzed for pesticides and metals. Although the soil sample collected from the intermittent
ponded area was labeled a sediment sample, it is treated as a surface soil sample in the ERA
since this area is not a wetland, is only periodically wet, and does not support aquatic-type
receptors. Pesticides and metals were detected in the soil samples while only metals were
detected in the surface water sample.

Figure 6-1 shows the location of the samples used in the ERA. Data that were used in the
ERA are summarized in Tables 6-1 and 6-2, and are contained in Appendix A.

6.1.3 Preliminary Conceptual Model
The preliminary conceptual model for SWMU 16 is shown on Figure 6-2.

6.1.3.1 Exposure Pathways

At SWMU 16, pesticides were historically stored at Building 821. Rinse water from pesticide
storage containers was discharged directly onto the ground near Building 821. A small low-
lying area is located southwest of Building 821 and may have received surface water runoff
from SWMU 16 during periods of heavy precipitation. The habitats present at SWMU 16
include a small deciduous woodlot that contains a small low-lying area that periodically
collects standing water. Soils in the parking lot immediately adjacent to Building 821 are not
evaluated since potential exposures in this unvegetated area composed of hard-packed dirt
and gravel are considered negligible. Although birds could use this area of the site
infrequently, they would not use the area for feeding or any other significant life activity
that would result in ecologically important exposure. Since water is not present in the low-
lying area long enough for the soils to be considered sediments (they showed no evidence of
hydric reduction), initially the “sediment” sample taken from the low-lying area in 1999 was
treated as a surface soil sample in this ERA. However, because the water is sometimes
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present, this sample was also screened against sediment screening values in Step 3 in order
to determine any possible risk to aquatic invertebrates. In addition, in Step 3 the two surface
water samples will be screened against water screening values in order to determine any
possible risk to aquatic invertebrates. Since it is present at least intermittently, surface water
is used as a drinking water input to the ingestion-based food web model. Ecological
receptors utilizing these habitats can be exposed to chemicals in surface soil and surface
water via direct exposure pathways (including ingestion and direct contact) or via food-
chain transfer of chemicals that bioaccumulate.

6.1.3.2 Endpoints and Risk Hypotheses

Preliminary assessment endpoints, risk hypotheses, and measurement endpoints (Table 6-3)
are developed for SWMU 16 based on the preliminary conceptual model (Figure 6-2) and
the complete exposure pathways identified therein. These endpoints/hypotheses were
selected from the generic set developed in Section 3.1.1.2. Table 6-3 also identifies specific
receptor species or groups associated with each endpoint. These receptors are discussed in
more detail in Section 6.3.1.

6.2 Screening-Level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels
(screening values) that represent conservative thresholds for adverse ecological effects. The
medium-specific screening values developed in Section 3.2.1 and Table 3-2 for surface soil
are used in this section to evaluate the maximum concentrations in soils at SWMU 16. The
relevant chemical-specific screening values for surface soils are shown in Table 6-4.
Ingestion screening values for dietary exposures to upper trophic level receptors via the
food web are discussed in Section 6.3.3.

6.3 Screening-Level Exposure Estimate

Maximum concentrations in surface soil were used to conservatively estimate potential
chemical exposures for ecological receptors at SWMU 16. For conservatism, the maximum
measured value for chemicals that were aualyzed for, but not detected, was also compared
to medium-specific screening values (see Section 3.3).

Exposures for upper trophic level receptor species via the food web were determined by
estimating the chemical-specific concentrations in each dietary component using uptake and
food web models (see Section 3.3.3). Incidental ingestion of soil, and direct ingestion of
surface water, was also included when calculating the total level of exposure. Maximum
surface soil and surface water concentrations were used in all calculations to provide a
conservative assessment.

6.3.1 Selection of Receptor Species

Receptor species used in the SWMU 16 evaluation are identified in Table 6-3. These species
or species groups were selected based on complete exposure pathways identified in the
conceptual model, the specific habitats present on the site, the biota known or likely to occur
on the site (see Section 2), and the selected assessment endpoints. The general criteria for
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receptor selection were identified in Section 3.3.2. Receptor profiles are provided in
Appendix B.

6.3.2 Exposure Estimation

Upper trophic level receptor exposures to chemicals in surface soil and surface water were
determined by estimating the concentration of each chemical in each relevant dietary
component. Incidental ingestion of soil was included when calculating the total exposure.
Exposure via drinking water was included in the food web model since SWMU 16 contains
a potential freshwater drinking source, at least intermittently.

6.3.2.1 Exposure Point Concentrations

Maximum measured media concentrations are used as exposure point concentrations for
exposure estimation and food web modeling. Dietary concentrations (concentrations in
plants, soil invertebrates, and small mammals that are eaten) for terrestrial consumers were
estimated using bioaccumulation models and maximum measured media concentrations.
The methodology and models used to derive these estimates are described in Section 3.3.3.1.

6.3.2.2 Dietary Intakes

Dietary intakes were calculated for each upper trophic level receptor species using the
methods discussed in Section 3.3.3.2.

6.3.3 Ingestion Screening Values

Ingestion screening values for mammals and birds were developed in Section 3.3.4 and are
summarized in Tables 3-3 and 3-4, respectively.

6.4 Screening-Level Risk Calculation

The screening-level risk calculation for SWMU 16 compares the maximum exposure
concentrations in site surface soil, and the maximum exposure doses for the upper trophic
level receptor species, with the corresponding screening values to derive screening risk
estimates using the hazard quotient (HQ) method (see Section 3.4). Chemicals with HQs
greater than or equal to 1.0 are retained as Chemicals of Potential Concern (COPCs) in the
SERA.

6.4.1 Selection of Chemicals of Potential Concern (COPCs)
6.4.1.1 Surface Soil

Maximum surface soil concentrations are compared to screening values for surface soil in
Table 6-4. Based on this comparison, ten inorganic chemicals have HQs exceeding one based
on detected concentrations and two undetected inorganic chemicals have HQs exceeding
one based on maximum reporting limits. These twelve chemicals are retained as COPCs.

One pesticide (DDT) is retained as a COPC based on a detected concentration; its HQ is 1.10.
Five additional undetected pesticides are retained as COPCs because screening values are
not available (Table 6-4).
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6.4.1.2 Food Web Exposures

Maximum exposure doses for each receptor species are compared to ingestion screening
values in Table 6-5. HQs for the short-tailed shrew (based on NOAELSs) exceeded one for
14 indrganic chemicals and one pesticide (dieldrin). HQs for the meadow vole (based on
NOAELSs) exceeded one for aluminum (2.73), arsenic (79.96), iron (1.81, mercury (2.53), and
selenium (3.49). HQs for the red fox (based on NOAELSs) exceeded one for barium (4.41),
iron (1.29), and zinc (1.26). HQs for the American robin (based on NOAELSs) exceeded one
for eight inorganic chemicals. HQs for the American kestrel (based on NOAELSs) exceeded
one for aluminum (2.68), arsenic (2.68), cadmium (1.86), chromium (10.56), iron (2.9), and
zinc (12.78).

6.42 Fate and Transport Mechanisms of the COPCs

The fate and transport mechanisms of the COPCs are discussed in Section 3.4.2 and
described in Appendix C.

6.43 Mechanisms of Toxicity for the COPCs
The mechanisms of toxicity for the COPCs are described in Appendix C.

6.5 Screening-Level Risk Conclusions

COPCs were identified in the surface soils and in the food web modeling. These COPCs are
summarized in Table 6-6.

In surface soils, ten inorganic chemicals were retained as COPCs based on detected
concentrations. HQs ranged from just over 1.0 to 320. One pesticide (DDT) was retained as a
COPC based on a detected value, although its HQ was 1.10, and five additional pesticides
were retained as COPCs because screening values were not available.

Aluminum, arsenic, chromium, iron, mercury, and zinc all had NOAEL HQs greater than
10). Dieldrin (2.14) was the only pesticide with a NOAEL HQ greater than or equal to one.

In summary, potential ecological risks based on observed surface soil concentrations exist at
SWMU 16. Since one or more COPCs were identified in this medium during the screening
process, additional evaluation in Step 3 is recommended for this site.

6.6 Refined (Step 3A) Risk Characterization

Based on the results of the SERA, the assessment endpoints, measurement endpoints, and
risk hypotheses have been modified for the Step 3A evaluation (Table 6-7). Modifications
include dropping assessment endpoints for which no unacceptable risk (as defined by no
HQs equal to or greater than 1.0) was found during the SERA and modifying the
measurement endpoints to reflect the assumptions and methods used in the Step 3A
evaluation (see Section 3.5).

Refined medium-specific screenings for surface soils are presented in Table 6-8. Receptor
species HQs associated with Step 3A food chain modeling are provided in Table 6-9. The
results of the recalculation of risk estimates are discussed below.
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6.6.1 Surface Soil

Mean chemical concentrations in surface soil are compared to screening values in Table 6-8.
Seven inorganic compounds (aluminum, chromium, copper, iron, silver, vanadium, and
zinc) exceeded screening values based on detected concentrations. Mean HQs were 281, 98,
1.14, 94.2, 1.93, 16.8, and 3.67, respectively. No pesticides were retained as COPCs, however
4,4 -DDT was detected in both soil samples, but at concentrations below the screening value.

6.6.2 Food Web Exposures

Mean exposure doses for each receptor species are compared to ingestion screening values
in Table 6-9. HQs for the short-tailed shrew (based on NOAELSs) exceeded one for
aluminum (11.20), arsenic (11.30), iron (5.39), and vanadium (2.31); HQs based on LOAELs
were greater than or equal to one for aluminum (1.12) and arsenic (1.13). HQs for the
meadow vole (based on NOAELs) exceeded one for aluminum (1.03) and arsenic (1.17);
HQs based on LOAELSs were all less than one. HQs for the American robin (based on
NOAELSs) exceeded one for zinc (1.19); HQs based on LOAELs were all less than one. HQs
for the American kestrel (based on NOAELs) exceeded one for zinc (1.27); HQs based on
LOAELSs were all less than one.

6.7 Risk Evaluation

The potential for adverse effects associated with the COPCs identified in Section 6.6 and
Table 6-10 are evaluated in this section.

6.7.1 Terrestrial Habitats

Seven inorganic compounds (aluminum, chromium, copper, iron, silver, vanadium, and
zinc) exceeded screening values based on detected concentrations in surface soils.
Aluminum, arsenic, iron, vanadium and zinc also exceeded ingestion-based screening
values for terrestrial receptors based on the NOAEL. To evaluate the potential significance
of these exceedences, on-site soil concentrations are compared to background surface soil
concentrations developed as part of the SWMU 15 Biopile ecological evaluation

(CH2M HILL, 2000d). Maximum and mean background concentrations were compared to
on-site concentrations. :

Based on this evaluation (Table 6-11), only chromium exceeds background for both the
maximum and mean concentrations. However, chromium-containing compounds are not
known to have been stored at this site (see Section 6.0) so this chemical is not likely to be
site-related. Chromium concentrations in the sample collected in the low-lying were
compared to both sediment and soil screening values in order to pinpoint risk to chromium.
Concentrations of chromium in this sample fall below the sediment screening value of

81 mg/ kg showing no risk to aquatic invertebrates or plants. The screening value for soil
invertebrates is 0.4 mg/kg. The screening values for terrestrial plants is 1.0 mg/kg. Both
samples exceed the soil screening values. Therefore, there is potential for risk to terrestrial
invertebrates and plants at both samples. However, there is no vegetation in the low-lying
area where the samples were collected and the habitat for soil invertebrates in the low-lying
area is poor due to the fact that there is water present part of the time. Due to the small size
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of the ditch compared to the size available surrounding habitat, soil invertebrates would
most likely be utilizing other areas. In addition, chromium has low bioavailability in soils.

Silver was not compared to background data because background data were not available.
However, the mean HQ from soil screening was less than two and HQs for silver from
ingestion-based exposures were all substantially less than one. The silver concentration in
the swale exceeded the soil screening value with an HQ of 3.4 showing a potential risk to
soil invertebrates and plants in the swale. However, this swale is about 50 linear feet in a
hard packed dirt area with limited vegetation and is not of exceptional habitat quality.
Silver was not detected in the low-lying area. HQs from ingestion-based exposure were all
below one for mammalian and avian receptors. In soils, silver tends to form complexes with
inorganic chemicals and humic substances. As pH increases, silver solubility increases and
subsequently mobility increases. However, because silver toxicity to microbial communities
inhibits bacterial enzymes, biotransformation is not expected to be significant (ATSDR,
1990). Silver can bioconcentrate in aquatic biota and bioaccumulate in plants and animals,
but is not expected to biomagnify and food chain transfer is not expected to be significant
(Luoma and Jenne, 1977).”

Because surface water in the low-lying area is present intermittently, the sample collected in
the low-lying area was also screened against sediment screening values in order to
determine possible risk to aquatic invertebrates. Two metals (mercury and zinc) exceeded
sediment screening values based upon detected concentrations. HQs were 1.0 and 1.1,
respectively. Four pesticides (DDD, DDE, DDT, and alpha-chlordane) exceeded screening
values based upon detected concentrations. HQs were 2.9, 7.3, 16.5, and 1.6, respectively.
Therefore, there is a potential risk to aquatic invertebrates in the sediments at SWMU 16 for
these analytes. (There is no aquatic vegetation present in the low-lying area; therefore risks
to aquatic plants are not present.) This area is limited in size (approximately 1,200 square
feet or 0.03 acres). In addition, water is not present at all times, limiting the number and
variety of aquatic invertebrates that may use the site.

Because surface water in the low-lying area is present intermittently, surface water samples
were be screened in order to determine risks to aquatic invertebrates. Two analytes (iron
HQ of 5.38 and manganese HQ 0f1.97) have HQs greater than or equal to one based on
detected concentrations for the surface water sample collected in the low-lying area. All
other analytes were undetected. Therefore, there is a potential risk to aquatic invertebrates
in the water at SWMU 16 for these two metals. (There is no aquatic vegetation present in the
low-lying area; therefore risks to aquatic plants are not present.) This area is limited in size
(approximately 1,200 square feet or 0.03 acres).

Thus, risks to ecological receptors at SWMU 16 are not likely to be significant.

6.8 Risk Conclusions
Conclusions drawn from the above analyses are:

Soil

* The maximum concentrations of ten metals exceeded screening values, with five of the
metals exceeding screening in only one sample (55-01). Of the metals that exceeded the
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screening values in both samples, aluminum and chromium had the greatest
exceedences (HQs of 320 and 130, respectively).

Seven metals (aluminum, chromium, copper, iron, mercury, silver, and vanadium)
exceeded screening values based on mean detected concentrations in surface soils.

Arsenic HQ for maximum concentration was 1.5, but its HQ for the mean concentration
was below one.

Only one of the metals (chromium) that exceeded the screening values was present at
concentrations above maximum background concentrations. (Comparison to the
maximum value versus the mean value is more appropriate because of a sample size of
two samples.) Chromium exceeded the screening value in both samples, thus indicating
a potential risk to soil invertebrates and plants throughout the site. However, since the
other metals were present at concentrations similar to background, it is unlikely that
they are posing a site-related threat to flora and invertebrates at the site.

Background data were not available for silver to allow a comparison with concentrations
at the site. Silver was detected in only one location (5S-01). The mean HQ was 1.9. The
silver concentration in the swale (55-01) exceeded the soil screening value with an HQ of
3.4 showing a potential risk to soil invertebrates and plants. However, this swale is
about 50 linear feet in a hard packed dirt area with limited vegetation and is not of
exceptional habitat quality. Silver was not detected in the low-lying area. HQs from
ingestion-based exposure were all below one for mammalian and avian receptors. In
soils, silver tends to form complexes with inorganic chemicals and humic substances. As
pH increases, silver solubility increases and subsequently mobility increases. However,
because silver toxicity to microbial communities inhibits bacterial enzymes, biotrans-
formation is not expected to be significant (ATSDR, 1990). Silver can bioconcentrate in
aquatic biota and bioaccumulate in plants and animals, but is not expected to
biomagnify and food chain transfer is not expected to be significant (Luoma and Jenne,
1977).

There were no exceedences for pesticides in any of the soil samples, indicating that there
is little potential for risk from pesticides to soil invertebrate and plant communities.

Based upon the lines of evidence above, it is unlikely that any of the chemicals detected
in the soil pose a site-related risk to soil invertebrate or terrestrial plant communities.

Aquatic Invertebrates

6-8

Concentrations of chromium fall below the sediment screening value of 81 mg/kg
showing no risk to aquatic invertebrates.

Two metals (mercury and zinc) exceeded sediment screening values based upon
detected concentrations. HQs were 1.0 and 1.1, respectively.

Four pesticides (DDD, DDE, DDT, and alpha-chlordane) exceeded screening values
based upon detected concentrations. HQs were 2.9, 7.3, 16.5, and 1.6, respectively.

Therefore, there is a potential risk to aquatic invertebrates in the water at SWMU 16 for
these analytes. (There is no aquatic vegetation present in the low-lying area; therefore
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risks to aquatic plants are not present.) However, this area is limited in size
(approximately 1,200 square feet or 0.03 acres). In addition, water is not present at all
times, limiting the number and variety of aquatic invertebrates that may use the site.

Two analytes (iron HQ of 5.38 and manganese HQ 0f1.97) have HQs greater than or
equal to one based on detected concentrations for the surface water sample collected in
the low-lying area. All other analytes were undetected.

Therefore, there is a potential risk to aquatic invertebrates in the water at SWMU 16 for
these two metals. (There is no aquatic vegetation present in the low-lying area; therefore
risks to aquatic plants are not present.) However, this area is limited in size
(approximately 1,200 square feet or 0.03 acres). In addition, water is not present at all
times, limiting the number and variety of aquatic invertebrates that may use the site.

Based upon the lines of evidence above, it is unlikely that any of the chemicals detected
in the sediments or surface water pose a site-related risk to invertebrate communities.

Food Web

Aluminum, arsenic, iron, vanadium, and zinc exceeded ingestion-based screening
values for terrestrial receptors based on the NOAEL.

Aluminum (HQ of 1.1) and arsenic (HQ of 1.1) exceeded the ingestion-based screening
values for short-tailed shrew based on LOAELs.

Aluminum, iron, vanadium are likely not site-related based upon comparisons to
background concentrations. It is unclear whether zinc is a site-related chemical. Zinc
maximum concentrations were below background maximum concentrations, but its
mean concentration was above mean background concentration. However, based on
past use, as documented in the Phase I and Il RFIs (CH2M HILL 1993, 1999b), there is
no evidence that zinc was disposed of at the site.

Arsenic could pose a potential risk in the swale that leads to the low-lying area to
mammalian terrestrial insectivores based upon the LOAEL HQ of 1.1 for the short-tailed
shrew. However, this swale is about 50 linear feet in a hard packed dirt area with limited
vegetation and is not of exceptional habitat quality. In addition, any exposure to the
shrew is through the ingestion of invertebrates. As this is an area of hard-packed dirt, it
is unlikely that it is exceptional habitat to invertebrates. It is expected that both shrews
and invertebrates would more likely be expected to forage in other areas which provide
better habitat. Potential use of this area by the shrew is expected to be low.

Based on the lines of evidence presented above, potential risks to terrestrial organisms at
SWMU 16 are expected to be low.

In conclusion, further evaluation of SWMU 16 is not recommended and there is adequate
information to conclude no need for remediation.
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7.0 SWMU 16GC - Golf Course Pesticide
Storage Area

SWMU 16GC consists of the pesticide storage area at the Golf Course Maintenance Shop
(Figure 1-1). The pesticide storage area at the NAS Oceana Golf Course has existed since
1956 (RGH, 1984). Since 1956, pesticides were stored in the Golf Course Barn — Building 798
(RGH, 1984). Materials stored in the barn included fungicides, such as Daconil, Chipco
26019, and dursban; herbicides, including Daconte 6; and Oursban, an insecticide (RGH,
1984). Since 1982, pesticides drained from the spray tank into 55 gallon drums have been
removed by Public Works as part of the hazardous waste pickup program (RGH, 1984).
Before 1982, residual pesticides were rinsed over a concrete rinsing pad in the shack outside
Building 798 (RGH, 1984). This rinse water flowed into a shallow drainage ditch adjacent to
Building 798.

7.1  Screening-Level Problem Formulation

As described in Section 3.1, in the screening-level problem formulation: (1) the
environmental setting of a site is characterized in terms of the habitats and biota known or
likely to be present; (2) the types and concentrations of chemicals that are present in
ecologically relevant media are characterized; (3) a conceptual model is developed for the
site that describes potential sources, potential transport pathways, potential exposure
pathways and routes, and potential receptors; and (4) assessment endpoints, measurement
endpoints, and risk hypotheses are selected to evaluate those receptors for which complete
and potentially significant exposure pathways are likely to exist. These components of the
problem formulation are developed for SWMU 16GC in this section. In addition, the fate,
transport, and toxicological properties of the chemicals present at a site are also considered
during the problem formulation process (see Sections 7.4.2 and 7.4.3).

7.1.1  Environmental Setting

The pesticide storage shack at SWMU 16GC is located adjacent to the Golf Course on the
western side, and Buildings 798 and 799 on the southeastern side (Figure 7-1). Most of the
interior of the three-sided, open front shack has a cement floor where pesticides were
historically rinsed. A small portion of the shack interior has an exposed dirt floor. The area
in front of the shack consists of hard-packed dirt. To the north of Building 798 is an open
field with a small, shallow swale running through it. The swale begins about 20 feet north of
the shack and drains northward into the Oceana NAS surface water drainage system
ditches. Water is present in the swale only intermittently and no aquatic habitats or
communities are present. The field consists mostly of mowed grass. There is a line of
loblolly pine (Pinus taeda) between the golf course green and the field. There is also a small
clump of sweetgum (Liguidambar styraciflua) next to the swale.
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7.1.2 Summary of Available Analytical Data

As stated in Section 1.0, SWMU 16GC was identified as requiring no further action for
ecological consideration under the previous RCRA investigations. However, as part of an
agreement between the Navy and the EPA, this ERA at SWMU 16GC has been conducted
utilizing as much of the previous RCRA investigation data as feasible. Therefore, there may
be differences in the classes of chemicals analyzed for in the various site media. These
differences were considered in the development of a sampling plan to collect new data for
significant data gaps and the effects of which are addressed in the uncertainties section.

Available data for SWMU 16GC include historical surface soil data collected during the
Phase I RF], and surface water and surface soil samples collected from the drainage swale in
December 1999 for use in the ERA. Figure 7-1 shows the locations of the samples used in the
ERA. Data that were used are summarized in Tables 7-1 and 7-2 and are contained in

Appendix A.

Four surface soil samples were collected during the Phase I RFI near the shack and in the
beginning portion of the drainage swale. These samples were analyzed for pesticides.

4,4 -DDD, 4,4"-DDE, 4,4’-DDT and chlordane were detected in these soil samples. These
samples were not analyzed in this ERA because they are located in an area of hard-packed
dirt that is enclosed on three sides and adjacent to the concrete pad. Therefore, this was not
seen as a significant exposure pathway.

Two surface soil and two surface water samples were collected in December 1999 from the
drainage swale and were analyzed for pesticides and metals. Pesticides and metals were
detected in the soil samples. Only metals were detected in the surface water samples.

7.1.3 Preliminary Conceptual Model
The preliminary conceptual model for SWMU 16GC is shown on Figure 7-2.

7.1.3.1 Exposure Pathways

At SWMU 16GC, pesticides have been, and currently are, stored at the Golf Course
Maintenance Shop. At the Maintenance Shop, residual pesticides were historically (1956 -
1982) rinsed over a concrete rinsing pad that drains into a shallow swale to the north. Since
1982, this rinsate has been collected and shipped off-site as part of the air station’s
hazardous waste collection program. Water runoff from the concrete pad potentially
transported contaminants to soils adjacent to the pad, and to surface water and soils in the
drainage swale.

Terrestrial habitats present at SWMU 16GC include mowed lawn, the drainage swale, and a
few trees. Surrounding habitats consist on the golf course. Since water is not present in the
swale area long enough for the soils to be considered true sediments, (they showed no
evidence of hydric reduction), the “sediment” samples taken from the swale in 1999 will be
treated as surface soil samples in this ERA. The swale width varies from about two inches to
twelve inches and is about three to four inches deep. Any water that remains in this swale
after a storm event either percolates into the groundwater or evaporates within a few days.
Flowing water is only present in this swale during or immediately after a storm event. No
aquatic plants are located in the swale. It is a maintained and mowed grassy swale along the
edge of a golf course. Aquatic habitats are not present at this SWMU. Since water is present
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at least intermittently, surface water is used as a drinking water input to the ingestion-based
food web model but chemical concentrations in surface water are not compared to surface
water screening values since aquatic habitats are not present at this SWMU. Ecological
receptors utilizing these habitats can be exposed to chemicals in surface soil and surface
water via direct exposure pathways (including ingestion and direct contact) or via food-
chain transfer of chemicals that bioaccumulate.

7.1.3.2 Endpoints and Risk Hypotheses

Preliminary assessment endpoints, risk hypotheses, and measurement endpoints (Table 7-3)
are developed for SWMU 16GC based on the preliminary conceptual model (Figure 7-2) and
the complete exposure pathways identified therein. These endpoints/hypotheses were
selected from the generic set developed in Section 3.1.1.2. Table 7-3 also identifies specific
receptor species or groups associated with each endpoint. These receptors are discussed in
more detail in Section 7.3.1.

7.2  Screening-Level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels
(screening values) that represent conservative thresholds for adverse ecological effects. The
medium-specific screening values developed in Section 3.2.1 and Table 3-2 surface soil are
used in this section to evaluate the maximum concentrations in these media at

SWMU 16GC. The relevant chemical-specific screening values are shown in Table 7-4
(surface soil). Ingestion screening values for dietary exposures to upper trophic level
receptors via the food web are discussed in Section 7.3.3.

7.3 Screening-Level Exposure Estimate

Maximum concentrations in surface soil were used to conservatively estimate potential
chemical exposures for ecological receptors at SWMU 16GC. For conservatism, the
maximum measured value for chemicals that were analyzed for, but not detected, was also
compared to medium-specific screening values (see Section 3.3).

Exposures for upper trophic level receptor species via the food web were determined by
estimating the chemical-specific concentrations in each dietary component using uptake and
food web models (see Section 3.3.3). Incidental ingestion of soil, and ingestion of drinking
water, were also included when calculating the total level of exposure. Maximum surface

soil and surface water concentrations were used in all calculations to provide a conservative
assessment.

7.3.1 Selection of Receptor Species

Receptor species used in the SWMU 16GC evaluation are identified in Table 7-3. These
species or species groups were selected based on complete exposure pathways identified in
the conceptual model, the specific habitats present on the site, the biota known or likely to
occur on the site (see Section 2), and the selected assessment endpoints. The general criteria

for receptor selection were identified in Section 3.3.2. Receptor profiles are provided in
Appendix B.
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7.3.2 Exposure Estimation

Upper trophic level receptor exposures to chemicals in surface soil were determined by
estimating the concentration of each chemical in each relevant dietary component.
Incidental ingestion of soil was included when calculating the total exposure. Exposure via
drinking water was included in the food web model since SWMU 16GC contains a potential
freshwater drinking source (the drainage swale), at least intermittently.

7.3.2.1 Exposure Point Concentrations

Maximum measured media concentrations are used as exposure point concentrations for
exposure estimation and food web modeling. Dietary concentrations (concentrations in
plants, soil invertebrates, and small mammals that are eaten) for terrestrial consumers were
estimated using bioaccumulation models and maximum measured media concentrations.
The methodology and models used to derive these estimates are described in Section 3.3.3.1.

7.3.2.2 Dietary intakes

Dietary intakes were calculated for each upper trophic level receptor species using the
methods discussed in Section 3.3.3.2.

7.3.3 Ingestion Screening Values

Ingestion screening values for mammals and birds were developed in Section 3.3.4 and are
summarized in Tables 3-3 and 3-4, respectively.

7.4 Screening-Level Risk Calculation

The screening-level risk calculation for SWMU 16GC compares the maximum exposure
concentrations in site surface soil, and the maximum exposure doses for the upper trophic
level receptor species, with the corresponding screening values to derive screening risk
estimates using the hazard quotient (HQ) method (see Section 3.4). Chemicals with HQs
greater than or equal to 1.0 are retained as Chemicals of Potential Concern (COPCs) in the
SERA.

7.4.1 Selection of Chemicals of Potential Concern (COPCs)

7.4.1.1 Surface Soil

Maximum surface soil concentrations are compared to soil screening values in Table 7-4. Six
inorganic chemicals exceeded screening values based on detected concentrations. Three
undetected inorganic chemicals exceeded screening values based on maximum reporting
limits. One undetected pesticide (methoxychlor) was retained as a COPC based on a
maximum reporting limit. Five additional undetected pesticides were retained as COPCs
because screening values were not available. No detected pesticides were retained as
COPCs since none of these chemicals exceeded soil screening values (Table 7-4).

7.4.1.2 Food Web Exposures

Maximum exposure doses for each receptor species are compared to ingestion screening
values in Table 7-5. HQs for the short-tailed shrew (based on NOAELs) exceeded one for
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aluminum (23.60), antimony (1.37), arsenic (6.54), cadmium (8.61), iron (2.93), mercury
(8.45), thallium (6.62), vanadium (2.14), and dieldrin (2.24); HQs based on LOAELSs were less
than one except for aluminum (2.36) and mercury (1.69). HQs for the meadow vole (based
on NOAELSs) exceeded one for aluminum (1.87), arsenic (8.48), mercury (1.86), and selenium
(1.27); HQs based on LOAELs were less than one. HQs for the American robin (based on
NOAELSs) exceeded one for aluminum (1.58), cadmium (2.80), chromium (2.64), lead (1.62),
and zinc (5.33); HQs based on LOAELs were less than one. HQs for the American kestrel
(based on NOAELs) exceeded one for aluminum (1.83), cadmium (3.04), chromium (3.24),
and zinc (6.52); HQs based on LOAELSs were less than one.

7.4.2 Fate and Transport Mechanisms of the COPCs

The fate and transport mechanisms of the COPCs are discussed in Section 3.4.2 and
described in Appendix C.

743 Mechanisms of Toxicity for the COPCs
The mechanisms of toxicity for the COPCs are described in Appendix C.

7.5 Screening-Level Risk Conclusions

COPCs were identified in each media evaluated. These COPCs are summarized in Table 7-6.
In surface soils, six inorganic chemicals were retained as a COPCs based on maximum
detected concentrations. Three inorganic compounds and one pesticide were retained as
COPCs based on maximum reporting limits. Five pesticides were retained as COPCs
because no screening values were available.

Maximum NOAEL HQs from food web exposures for metals were all less than ten except
for aluminum which had an HQ of 23.60). Only one pesticide (dieldrin; HQ of 2.24) hada
NOAEL HQ greater than or equal to 1.0. No NOAEL or LOAEL HQs were greater than or
equal to 1.0 for the red fox. Therefore, further evaluation of the red fox is not recommended
in Step 3A.

In summary, potential ecological risks based on surface soil concentrations exist at
SWMU 16GC. Since COPCs were identified in surface soils evaluated during the screening
process, additional evaluation in Step 3 is recommended for this site.

7.6 Refined (Step 3A) Risk Characterization

Based on the results of the SERA, the assessment endpoints, measurement endpoints, and
risk hypotheses have been modified for the Step 3A evaluation (Table 7-7). Modifications
include dropping assessment endpoints for which no unacceptable risk (as defined by no
HQs equal to or greater than one) was found during the SERA and modifying the measure-

ment endpoints to reflect the assumptions and methods used in the Step 3A evaluation (see
Section 3.5).

Refined medium-specific screenings for surface soil are presented in Table 7-8. Receptor
species HQs associated with Step 3A food chain modeling are provided in Table 7-9. Results
of the recalculation of risk estimates are discussed below.
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7.6.1 Surface Soil

Mean chemical concentrations in surface soil are compared to screening values in Table 7-8.
Five inorganic compounds (aluminum, chromium, iron, vanadium, and zinc) exceeded
screening values based on detected concentrations. Mean HQs were 202, 37.8, 22.9, 7.08, and
1.83, respectively.

7.6.2 Food Web Exposures

HQs for the short-tailed shrew (based on NOAELSs) exceeded one for aluminum (8.05) and
iron (1.31); HQs based on LOAELs were less than one (Table 7-9). HQs for all other
receptors based on NOAELs and LOAELs were below one.

7.7 Risk Evaluation

The potential for adverse effects associated with the COPCs identified in Section 7.6 and
Table 7-6 are evaluated in this section.

7.7.1  Terrestrial Habitats

Five inorganic compounds (aluminum, chromium, iron, vanadium, and zinc) exceeded soil
screening values based on detected concentrations. Aluminum and iron also exceeded
ingestion-based screening values for the short-tailed shrew based on the NOAEL (but not
the LOAEL). To evaluate the potential significance of these exceedences, on-site soil
concentrations are compared to background surface soil concentrations developed as part of
the SWMU 15 Biopile ecological evaluation (CH2M HILL 2000d). Maximum and mean
background concentrations were compared to on-site concentrations. Based on this
evaluation (Table 7-11), none of the five metals exceeded background surface soil concen-
trations based on both the maximum. Only the mean concentration for zinc exceeded its
background mean concentration.

7.8 Risk Conclusions

Conclusions drawn from. the above analyses are:

Surface Soils

» Five metals (aluminum, chromium, iron, vanadium, and zinc) exceeded screening values
in both samples. However, none of the five metals exceeded maximum background soil
concentrations and only zinc exceeded the mean background concentration, thus
indicating that these four metals likely do not pose a significant risk to soil invertebrate
and plant communities at the site relative to background concentrations.

e Mercury exceeded the screening value in one of the soil samples, but only slightly with
an HQ of 1.1. Mercury bicaccumulates in the food chain, however, HQs from ingestion-
based exposure models were all below one for mammalian and avian receptors.
Therefore, mercury is not a concern at the site.

* The mean concentration of zinc exceeded background; however, the maximum
concentration did not exceed the background maximum. Thus, indicating that a
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potential site-related risk to soil invertebrate and plant communities might exit, but it is
likely isolated.

* No pesticides were detected at concentrations exceeding the screening values in any of
the samples.

Food Web

* HQs for the short-tailed shrew (based on NOAELSs) exceeded one for aluminum (8.05)
and iron (1.31); however, HQs based on LOAELs were less than one. Concentrations of
aluminum are not likely site-related.

* HQs for all other receptors based on NOAELs and LOAELs were below one.

Based upon the lines of evidence, potential site-related risks to terrestrial organisms at
SWMU 16GC are expected to be negligible. The few inorganic chemicals which exceeded
soil screening values were consistent with background soil concentrations, suggesting they
are not site related. In addition, no chemical exceeded a LOAEL-based ingestion screening
value for an upper trophic level receptor. Finally the site’s small size would limit potential
exposure on a population scale.

In conclusion, further evaluation of SWMU 16GC is not recommended and there is adequate
information to conclude no need for remediation.
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8.0 SWMU 21 - Transformer Storage Area

SWMU 21 is located in the southwestern corner of the Public Works Transportation Yard,
approximately 400 feet southeast of Building 830 (Figure 1-1). Transformers were stored in
two gravel areas between the sand loaders and the yard’s chain-link fence. The sand loaders
are on the edge of a large asphalt parking lot. In the past, old electrical transformers, which
were known to contain PCBs, were stored on pallets over bare ground at this site until they
could be disposed of (RGH, 1984). The Public Works Transportation Yard has been in use
since the early 1950s; however, it is unclear how long this area has been used for
transformer storage (RGH, 1984). Transformers have been stored in the yard since as early
as 1982, when a transformer leaked oil, and the Navy hired a contractor to clean up the spill
(RGH, 1984). Two transformers without release controls were seen leaking oil onto the
ground during the Visual Site Inspection (VSI) (USEPA, 1988).

Navy personnel inspected the transformers stored at SWMU 21 on a regular basis, and a
contractor was retained by the Navy to respond to any identified release. In recent years, the
NAS Oceana PCB program was subjected to a “multi-media” EPA inspection in the summer
of 1998, which included a review of inspection records. No PCB program discrepancies, or
findings, were noted by the EPA inspectors.

8.1 Screening-Level Problem Formulation

As described in Section 3.1, in the screening-level problem formulation: (1) the environ-
mental setting of a site is characterized in terms of the habitats and biota known or likely to
be present; (2) the types and concentrations of chemicals that are present in ecologically
relevant media are characterized; (3) a conceptual model is developed for the site that
describes potential sources, potential transport pathways, potential exposure pathways and
routes, and potential receptors; and (4) assessment endpoints, measurement endpoints, and
risk hypotheses are selected to evaluate those receptors for which complete and potentially
significant exposure pathways are likely to exist. These components of the problem
formulation are developed for SWMU 21 in this section. In addition, the fate, transport, and
toxicological properties of the chemicals present at a site are also considered during the
problem formulation process (see Sections 8.4.2 and 8.4.3).

8.1.1 Environmental Setting

The Transformer Storage Yard consists of a fenced asphalt parking lot, two gravel storage
areas, and an area of hard-packed dirt with some herbaceous vegetation (Figure 8-1). Some
Japanese honeysuckle (Lonicera japonica) grows along the fence line. Immediately to the east
of the chain-link fence is a recreational picnic area with a maintained lawn and a few
loblolly pines. Beyond the site, to the southeast, is the golf course. A forested area is located
southwest of the site and is dominated by sweetgum, tulip tree, and loblolly pine. The
understory consists of Japanese honeysuckle, greenbriar (Smilax sp.), and giant cane
(Arundinaria gigantea). There are no transport pathways to the forested area.
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Drainage across the storage yard generally flows southeast. In the southeastern corner of the
yard, an exposed storm sewer pipe extends from the asphalt, goes under the fence and
underground into a manhole cover observed just inside the forested area southeast of the
site. This storm sewer discharges to a twelve inch corrugated metal pipe which runs into a
60 x 30 inch concrete pipe. This pipe discharges to a 71 x 47 inch corrugated metal pipe
which in turn discharges to a drainage ditch which flows behind the closed landfill. This
drainage ditch was significantly cleaned out (scraped and widened) in the summer of 1999
in order to retain more water during storm events. The length of concrete and metal piping
is all underground and is only accessible via manhole covers. The total distance between
SWMU 21 and the outlet to the ditch is approximately 1500 feet (based on storm sewer maps
provided to CH2M HILL). Sediments that were removed from the ditch were either
disposed of off site at a landfill or were spread in low areas in other sites at NAS Oceana.
However, based on the fact that all PCBs were undetected in the eleven soil samples and
mean concentrations (based upon reporting limits) were all below screening values, it is not
believed that any PCBs that may have traveled from these soils through the 1500 feet of
piping to the ditch would be at levels that would be a concern. Surface runoff from the site
is directed into this storm sewer pipe. Shallow soils are silts and sandy silts.

8.1.2 Summary of Available Analytical Data

As stated in Section 1.0, SWMU 21 was identified as requiring no further action for
ecological consideration under the previous RCRA investigations. However, as part of an
agreement between the Navy and the EPA, this ERA at SWMU 21 has been conducted
utilizing as much of the previous RCRA investigation data as feasible. Therefore, there may
be differences in the classes of chemicals analyzed for in the various site media. These
differences were considered in the development of a sampling plan to collect new data for
significant data gaps and the effects of which are addressed in the uncertainties section.

The data used in this ERA were obtained from the Phase I and Phase III RFIs. Data that were
used are summarized in Table 8-1 and are contained in Appendix A. Figure 8-1 shows the
locations of all samples used in the ERA.

The Phase I RFI soil investigation determined that PCBs were not detected in the ten
shallow (0.5 to 1 foot) soil samples collected in the two gravel areas. Six samples were taken
from the soils in the gravel area near the parking lot and four samples were taken from the
soils in the gravel area near the fence. Detection limits for PCBs range from 21 to 460 ug/kg.
The two soil samples that were analyzed for TPH (both from the gravel area near the
parking lot) did contain petroleum hydrocarbons (91,000 and 242,000 ug/kg). No
groundwater sampling was performed.

The Phase III RFI field activities involved the collection of two shallow soil samples (0.5 to

1 feet) taken to confirm the results of the Phase I RFI soil sampling. A third sample (0.0 to
0.5 feet) was collected from the drainage feature located in the southern corner of the
SWMU. All samples were analyzed for SVOCs. In addition, the third sample was analyzed
for PCBs. Some PAHs were detected in all three samples (50 to 1,200 ug/kg). No PCBs were
detected in the third sample at a detection limit of 42 ug/kg.

At the time that the samples were collected, there was a layer of gravel across the sampling
area. [t determined that a more representative analytical result could be attained if the soils
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under the gravel layer were collected. Therefore, rather than collect from the top 6 inches of
substrate which was primarily gravel, the second 6 inches of substrate which consists of the
surface soils were collected.

8.1.3 Preliminary Conceptual Model
The preliminary conceptual model for SWMU 21 is shown on Figure 8-2.

8.1.3.1 Exposure Pathways

At SWMU 21, transformers containing PCBs were stored and potentially leaked, thereby
contaminating surface soils. Surface drainage across the SWMU is towards the southeast
into a storm sewer pipe. There are no known areas of groundwater discharge to surface
water within the vicinity of this SWMU. The only habitat at SWMU 21 consists of a small
area of bare, hard packed dirt and gravel with a small amount of vegetation. The vegetation
consists of some low, sparse groundcover , grass, and Japanese honeysuckle. Ecological
receptors utilizing this habitat can potentially be exposed to chemicals in the surface soil via
direct exposure pathways (including ingestion and direct contact) or via food-chain transfer
of chemicals that bioaccumulate.

8.1.3.2 Endpoints and Risk Hypotheses

Preliminary assessment endpoints, risk hypotheses, and measurement endpoints (Table 8-2)
are developed for SWMU 21 based on the preliminary conceptual model (Figure 8-2) and
the complete exposure pathways identified therein. These endpoints/hypotheses were
selected from the generic set developed in Section 3.1.1.2. Table 8-2 also identifies specific
receptor species or groups associated with each endpoint. These receptors are discussed in
more detail in Section 8.3.1. '

8.2 Screening-Level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels
(screening values) that represent conservative thresholds for adverse ecological effects. The
medium-specific screening values developed in Section 3.2.1 and Table 3-2 for surface soil
are used in this section to evaluate the maximum concentrations in surface soils at

SWMU 21. The relevant chemical-specific screening values are shown in Table 8-3 (surface
soil). Ingestion screening values for dietary exposures to upper trophic level receptors via
the food web are discussed in Section 8.3.3.

8.3 Screening-Level Exposure Estimate

Maximum concentrations in surface soil were used to conservatively estimate potential
chemical exposures for ecological receptors at SWMU 21. For conservatism, the maximum
measured value for chemicals that were analyzed for, but not detected, was also compared
to medium-specific screening values (see Section 3.3).

Exposures for upper trophic level receptor species via the food web were determined by
estimating the chemical-specific concentrations in each dietary component using uptake and
food web models (see Section 3.3.3). Incidental ingestion of soil was also included when
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calculating the total level of exposure. Maximum surface soil concentrations were used in all
calculations to provide a conservative assessment.

8.3.1 Selection of Receptor Species

Receptor species used in the SWMU 21 evaluation are identified in Table 8-2. These species
or species groups were selected based on complete exposure pathways identified in the
conceptual model, the specific habitats present on the site, the biota known or likely to occur
on the site (see Section 2), and the selected assessment endpoints. The general criteria for
receptor selection were identified in Section 3.3.2. Receptor profiles are provided in
Appendix B.

8.3.2 Exposure Estimation

Upper trophic level receptor exposures to chemicals in surface soil were determined by
estimating the concentration of each chemical in each relevant dietary component.
Incidental ingestion of soil was included when calculating the total exposure. Exposure via
drinking water was not included in the food web model since the SWMU does not contain a
drinking source.

8.3.2.1 Exposure Point Concentrations

Maximum measured media concentrations are used as exposure point concentrations for
exposure estimation and food web modeling. Dietary concentrations (concentrations in
plants and soil invertebrates that are eaten) for terrestrial consumers were estimated using
bicaccumulation models and maximum measured media concentrations. The methodology
and models used to derive these estimates are described in Section 3.3.3.1.

8.3.2.2 Dietary Intakes

Dietary intakes were calculated for each upper trophic level receptor species using the
methods discussed in Section 3.3.3.2.

8.3.3 Ingestion Screening Values

Ingestion screening values for birds were developed in Section 3.3.4 and are summarized in
Table 3-4.

8.4 Screening-Level Risk Calculation

The screening-level risk calculation for SWMU 21 compares the maximum exposure
concentrations in site surface soil, and the maximum exposure doses for the upper trophic
level receptor species, with the corresponding screening values to derive screening risk
estimates using the hazard quotient (HQ) method (see Section 3.4). Chemicals with HQs
greater than or equal to 1.0 are retained as Chemicals of Potential Concern (COPCs) in the
SERA.
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8.4.1 Selection of Chemicals of Potential Concern (COPCs)
8.4.1.1 Surface Soil

Maximum surface soil concentrations are compared to screening values in Table 8-3. Based
on this comparison, seven undetected PCBs have HQs exceeding one based on maximum
reporting limits and are identified as COPCs.

Sixteen undetected SVOCs exceeded their screening values based on maximum detection
limits and were retained as COPCs. Twenty-seven additional SVOCs (plus TPH) were
retained as COPCs because screening values were not available (Table 8-3). Of these 28
SVOCS, only bis(2-ethylhexyl)phthalate and TPH was actually detected. No SVOC was
retained as a COPC based on a detected concentration.

8.4.1.2 Food Web Exposures

Maximum exposure doses for each receptor species are compared to ingestion screening
values in Table 8-4. Based on a comparison to NOAELSs, seven PCB Aroclors and one SVOC
(hexachlorobenzene) had HQs exceeding one for one or more receptors.

8.4.2 Fate and Transport Mechanisms of the COPCs

The fate and transport mechanisms of the COPCs are discussed in Section 3.4.2 and
described in Appendix C.

8.43 Mechanisms of Toxicity for the COPCs
The mechanisms of toxicity for the COPCs are described in Appendix C.

8.5 Screening-Level Risk Conclusions

COPCs were identified in the preliminary screening of surface soils at SWMU 21. These
COPCs are summarized in Table 8-5. In surface soils, no chemicals had HQs exceeding one
based on detected values. Of the 23 chemicals that had HQs exceeding one based on
maximum reporting limits, none were greater than five.

Maximum NOAEL HQs from food web exposures for pesticides were all less than five. All
seven chemicals were undetected in the soils and HQs are based on maximum reporting
limits.

In summary, potential ecological risks based on observed surface soil concentrations are
very low at SWMU 21. However, since one or more COPCs were identified in this media

during the screening process, additional evaluation in Step 3 is recommended for this site
for surface soils.

8.6 Refined (Step 3A) Risk Characterization

Based on the results of the SERA, the assessment endpoints, measurement endpoints, and
risk hypotheses have been modified for the Step 3A evaluation (Table 8-6). Modifications
include dropping assessment endpoints for which no unacceptable risk (as defined by no
HQs equal to or greater than one) was found during the SERA and modifying the measure-
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ment endpoints to reflect the assumptions and methods used in the Step 3A evaluation (see
Section 3.5).

Refined medium-specific screenings for surface soil are presented in Table 8-7. Receptor
species HQs associated with Step 3A food chain modeling are provided in Table 8-8. Results
of the recalculation of risk estimates are discussed below.

8.6.1 Surface Soil

Mean concentrations of surface soil COPCs identified in the SERA are compared to
screening values in Table 8-7. No PCBs were detected in site surface soil samples. The mean
concentration of the all PCB Aroclors (based on reporting limits) are below screening values.
Only one SVOC, bis(2-ethylhexyl)phthalate, was detected. However, there is no screening
value for this chemical. Bis(2-ethylhexyl)phthalate is a common laboratory contaminant and

is not considered to be a COPC at SWMU 21. All other SVOCs were not detected and are
therefore not considered to be COPCs.

8.6.2 Food Web Exposures
All NOAEL and LOAEL HQs for the killdeer were below one for all chemicals modeled.

8.7 Risk Evaluation

Based on the results of the refined medium-specific screenings, no detected chemicals
exceeded soil screening values. The only chemical that was detected at SWMU 21 is a
common laboratory contaminant and is not considered to be a COPC. In addition, all
NOAEL and LOAEL values were below one for the killdeer, which is the only receptor
expected to utilize the habitat at SWMU 21.

8.8 Risk Conclusions

Conclusions drawn from the above analyses are:

Surface Soil
* No PCBs were detected in the surface soil samples. Mean concentrations of the PCB
Aroclors (based on reporting limits) were below the screening values.

*  Only one SVOC, bis(2-ethylhexyl)phthalate, was detected. However, there is no
screening value for this chemical.

Based upon the above lines of evidence, it is unlikely that COPC concentrations in surface
soil pose a site-related ecological risk. This conclusion is qualified for bis(2-
ethylhexyl)phthalate for which no screening values were available. The potential for risk for
this chemical remains unknown. However, it is not considered a site-related chemical.

Food Web
+ ANl NOAEL and LOAEL HQs for the killdeer were below one for all chemicals modeled.
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Based upon the lines of evidence, potential risks to terrestrial organisms utilizing the limited
habitats present on SWMU 21 are expected to be negligible. In conclusion, further

evaluation of SWMU 21 is not recommended and there is adequate information to conclude
no need for remediation.
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9.0 SWMU 22 - Construction Debris Landfill

SWMU 22 is approximately 600 to 1,000 feet west of Oceana Boulevard and 1,500 feet north
of the VACAPES complex (Figure 1-1). The landfill is an approximately 0.5-acre unlined
facility that was in use at the time of the VSI. No release controls were observed (USEPA,
1988). The age of the landfill is unknown, but it was first discovered in 1986 (USEPA, 1988).
The former permit status of this landfill is not known. Although the Navy designated and
permitted this landfill for construction debris, controls on the landfill’s waste stream did not
prevent the disposal of other types of waste. Essentially only surface dumping occurred at
this SWMU and was confined to inert objects such as major appliances, furniture, and
aircraft components. These objects have been removed and the area replanted as part of
ecological restoration activities being conducted on the base. There have been no
documented releases from this site.

9.1 Screening-Level Problem Formulation

As described in Section 3.1, in the screening-level problem formulation: (1) the
environmental setting of a site is characterized in terms of the habitats and biota known or
likely to be present; (2) the types and concentrations of chemicals that are present in
ecologically relevant media are characterized; (3) a conceptual model is developed for the
site that describes potential sources, potential transport pathways, potential exposure
pathways and routes, and potential receptors; and (4) assessment endpoints, measurement
endpoints, and risk hypotheses are selected to evaluate those receptors for which complete
and potentially significant exposure pathways are likely to exist. These components of the
problem formulation are developed for SWMU 22 in this section. In addition, the fate,
transport, and toxicological properties of the chemicals present at a site are also considered
during the problem formulation process (see Sections 9.4.2 and 9.4.3).

9.1.1 Environmental Setting

SWMU 22 is bounded by Oceana Boulevard to the east, a drainage ditch to the north, and an
access road to the southwest (Figure 9-1). The plant community in this area is dominated by
scrubby vegetation adapted to sandy, nutrient poor soils, including loblolly pine, glasswort
species (Salicornia sp.), grasses, waxmyrtle (Myrica cerifera), and long-leaf pine (Pinus
palustris). The ditch which runs along the northern boundary of the SWMU flows northeast
and is not tidally influenced. Bottom sediments in the ditch were sandy. The deep
depressional area in the main terminal loop of the road contains disturbed clayey soils, and
little vegetation has become established. Vegetation includes path rush (Juncus tenuis),
bluestem (Andropogon sp.), and stunted specimens of waxmyrtle, pine, and several weedy
species. The site provides potential habitat for a variety of wildlife and aquatic species due
to its proximity to water and cover. Near-surface geology consists of a 5- to 10-foot thick
layer of sandy silts and clay that is underlain by a 12- to 17-foot thick layer of clean sands
with fine to coarse grains.
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9.1.2 Summary of Available Analytical Data

As stated in Section 1.0, SWMU 22 was identified as requiring no further action for
ecological consideration under the previous RCRA investigations. However, as part of an
agreement between the Navy and the EPA, this ERA at SWMU 22 has been conducted
utilizing as much of the previous RCRA investigation data as feasible. Therefore, there may
be differences in the classes of chemicals analyzed for in the various site media. These
differences were considered in the development of a sampling plan to collect new data for
significant data gaps and the effects of which are addressed in the uncertainties section.

Available data for SWMU 22 include historical groundwater, surface water, and sediment
data collected during the Phase I RFI, and surface soil samples collected in December 1999
for use in the ERA. Figure 9-1 shows the locations of the samples used in the ERA. Data that
were used are summarized in Tables 9-1 through 9-4 and are contained in Appendix A.
Total organic carbon and grain size measurements were not collected for the sediment
samples. '

The Phase I RFI (CH2M HILL, 1993) investigated potential groundwater, surface water, and
sediment contamination. Groundwater samples contained no pesticides, PCBs, herbicides,
or dioxins/furans. Four common organic laboratory contaminants and some metals were
found in the groundwater at low concentrations. A duplicate sediment sample contained
low levels of VOCs, and four pesticide compounds were detected at low concentrations in
all of the sediment samples. No pesticides were detected in the surface water. Metals were
detected in the sediment and surface water, with concentrations generally higher in the
downstream sediment sample relative to the upstream sediment sample. No further
investigation for human health concerns was recommended because significant contam-
ination was not found. Three surface soil samples were collected in December 1999. Metals,
pesticides, PCBs, SVOCs, and two VOCs were detected in the surface soil samples.

9.1.3 Preliminary Conceptual Model
The preliminary conceptual model for SWMU 22 is shown on Figure 9-2.

9.1.3.1 Exposure Pathways

SWMU 22 is an unlined landfill where construction debris and unknown wastes were
disposed of. Precipitation leaching through the wastes to the water table may have
transported contaminants to the groundwater. Groundwater level measurements show that
groundwater flow is north or northwest towards a large drainage ditch. Groundwater
discharge to the ditch may be contributing to surface water and sediment contamination.
Surface water runoff from the exposed waste during periods of heavy precipitation may
transport contaminants to downgradient surface soils, surface water, and sediment.
Ecological receptors utilizing these habitats can be exposed to chemicals in surface soil,
surface sediment, and surface water via direct exposure pathways (including ingestion and
direct contact) or via food-chain transfer of chemicals that bioaccumulate.

9.13.2 Endpoints and Risk Hypotheses

Preliminary assessment endpoints, risk hypotheses, and measurement endpoints (Table 9-5)
are developed for SWMU 22 based on the preliminary conceptual model (Figure 9-2) and
the complete exposure pathways identified therein. These endpoints/hypotheses were
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selected from the generic set developed in Section 3.1.1.2. Table 9-5 also identifies specific
receptor species or groups associated with each endpoint. These receptors are discussed in
more detail in Section 9.3.1.

9.2 Screening-Level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels
(screening values) that represent conservative thresholds for adverse ecological effects. The
medium-specific screening values developed in Section 3.2.1 and Table 3-2 for fresh surface
water (also applied to groundwater), freshwater sediment, and surface soil are used in this
section to evaluate the maximum concentrations in these media at SWMU 22. The relevant
chemical-specific screening values are shown in Tables 9-6 (groundwater), 9-7 (surface
water), 9-8 (sediment), and 9-9 (surface soil). Ingestion screening values for dietary
exposures to upper trophic level receptors via the food web are discussed in Section 9.3.3.

9.3 Screening-Level Exposure Estimate

Maximum concentrations in groundwater, surface water, sediment, and surface soil were
used to conservatively estimate potential chemical exposures for ecological receptors at
SWMU 22. For conservatism, the maximum measured value for chemicals that were
analyzed for, but not detected, was also compared to medium-specific screening values (see
Section 3.3). Also for conservatism, no dilution factors were applied to the maximum
groundwater concentrations.

Exposures for upper trophic level receptor species via the food web were determined by
estimating the chemical-specific concentrations in each dietary component using uptake and
food web models (see Section 3.3.3). Incidental ingestion of soil or sediment was also
included when calculating the total level of exposure, as was direct ingestion of surface
water. Maximum surface soil, sediment, and/ or surface water concentrations were used in
all calculations to provide a conservative assessment.

9.3.1 Selection of Receptor Species

Receptor species used in the SWMU 22 evaluation are identified in Table 9-5. These species
or species groups were selected based on complete exposure pathways identified in the
conceptual model, the specific habitats present on the site, the biota known or likely to occur
on the site (see Section 2), and the selected assessment endpoints. The general criteria for
receptor selection were identified in Section 3.3.2. Receptor profiles are provided in
Appendix B.

93.2 Exposure Estimation

Upper trophic level receptor exposures to chemicals in surface soil, surface water, and
sediment were determined by estimating the concentration of each chemical in each relevant
dietary component. Incidental ingestion of soil or sediment was included when calculating
the total exposure. Exposure via drinking water was included in the food web model since
SWMU 22 contains a potential freshwater drinking source. Since receptors (and their prey)
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are not exposed directly to groundwater, food web exposures were not calculated using
groundwater data.

9.3.2.1 Exposure Point Concentrations

Maximum measured media concentrations are used as exposure point concentrations for
exposure estimation and food web modeling. Dietary concentrations (concentrations in
plants, soil invertebrates, small mammals, fish, and aquatic invertebrates that are eaten) for
terrestrial and aquatic consumers were estimated using bioaccumulation models and
maximum measured media concentrations. The methodology and models used to derive
these estimates are described in Section 3.3.3.1.

9.3.2.2 Dietary Intakes

Dietary intakes were calculated for each upper trophic level receptor species using the
methods discussed in Section 3.3.3.2.

9.3.3 Ingestion Screening Values

Ingestion screening values for mammals and birds were developed in Section 3.3.4 and are
summarized in Tables 3-3 and 3-4, respectively.

9.4 Screening-Level Risk Calculation

The screening-level risk calculation for SWMU 22 compares the maximum exposure concen-
trations in site groundwater, surface water, sediment, and surface soil, and the maximum
exposure doses for the upper trophic level receptor species, with the corresponding
screening values to derive screening risk estimates using the hazard quotient (HQ) method
(see Section 3.4). Chemicals with HQs greater than or equal to 1.0 are retained as Chemicals
of Potential Concern (COPCs) in the SERA.

9.4.1 Selection of Chemicals of Potential Concern (COPCs)
9.4.1.1 Groundwater

Maximum groundwater concentrations are compared to screening values for groundwater
in Table 9-6. Based on this comparison, three metals had HQs exceeding one based on
detected concentrations, three undetected metals had HQs that exceed one based on the
maximum reporting limit, and barium was not detected but lacked a reporting limit. These
seven chemicals were retained as COPCs.

No PCBs or pesticides were detected in groundwater. Six undetected PCBs and eight

undetected pesticides had HQs exceeding one based on maximum reporting limits and were
retained as COPCs (Table 9-6).

No SVOCs were detected in groundwater. Thirteen undetected SVOCs had HQs exceeding
one based on maximum reporting limits and were retained as COPCs. Twenty-two

undetected SVOCs were retained as COPCs because screening values were not available
(Table 9-6).
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One undetected VOC (carbon disulfide) had a HQ exceeding one based on the maximum
reporting limit and one undetected VOC (methylene chloride) lacked a reporting limit.
These two VOCs were retained as COPCs. Six undetected VOCs are retained as COPCs
because screening values were not available (Table 9-6). No detected VOCs were retained as
COPCs.

9.4.1.2 Surface Water

Maximum surface water concentrations are compared to screening values for fresh surface
water in Table 9-7. Based on this comparison, one inorganic chemical (iron) had a HQ
exceeding one (3.91) based on a maximum detected value. Six undetected inorganic
chemicals (aluminum, barium, cadmium, lead, silver, and zinc) have HQs exceeding one
based on maximum reporting limits or lacked reporting limits. These seven metals were
retained as COPCs (Table 9-7).

PCBs and pesticides were not detected in surface water samples (Table 9-7). Six undetected
PCBs and eight undetected pesticides had HQs exceeding one based on maximum reporting
limits. These 14 chemicals were retained as COPCs (Table 9-7).

Except for acetone, VOCs were also not detected in surface water samples. One undetected
VOC (carbon disulfide) had a HQ exceeding one based on maximum reporting limits and
was retained as a COPC. Six additional undetected VOCs are retained as COPCs because
screening values or reporting limits were not available (Table 9-7).

94.1.3 Sediment

Maximum sediment concentrations are compared to screening values for sediment in

Table 9-8. Based on this comparison; two undetected inorganic chemicals (thallium and
beryllium) were retained as COPCs because screening values are not available. Four
undetected inorganic chemicals (arsenic, barium, mercury, and vanadium) were retained as
COPCs because no reporting limits were available to compare with screening values. No
inorganic was retained as a COPC based on a detected concentration.

Two undetected pesticides and five undetected PCBs had HQs exceeding one based on
maximum reporting limits and were retained as COPCs. Seven additional undetected
pesticides were retained as COPCs because screening values were not available (Table 9-8).
No detected PCBs or pesticides were retained as COPCs.

9.4.1.4 Surface Soil

Maximum surface soil concentrations are compared to soil screening values in Table 9-9.
Based on this comparison, five inorganic chemicals (aluminum, chromium, cyanide, iron,
and vanadium) had HQs that exceeded one based on detected concentrations. Two
undetected inorganic chemicals (antimony and thallium) had HQs that exceeded one based
on maximum reporting limits. These seven chemicals are retained as COPCs (Table 9-9).

Five undetected pesticides (endosulfan I, endosulfan II, endosulfan sulfate, heptachlor, and
toxaphene) and ten VOCs were retained as COPCs because screening values were not
available (Table 9-9). No detected PCBs, pesticides, or VOCs were retained as COPCs.
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One SVOC (fluoranthene) had a HQ that exceeded one based on a detected concentration;
the HQ was 1.20 (Table 9-9). Seven SVOCs had HQs that exceeded one based on maximum
reporting limits. These eight chemicals were retained as COPCs. Twenty-eight additional
SVOCs (27 of which were not detected) were retained as COPCs because screening values
were not available (Table 9-9).

9.4.1.5 Food Web Exposures

Maximum exposure doses for each receptor species are compared to ingestion screening
values in Table 9-10. Based on a comparison to NOAELSs, eight inorganic chemicals have
HQs exceeding one based on maximum detected concentrations, and four inorganic
chemicals have HQs exceeding one based on maximum reporting limit ranges. These twelve
chemicals are being retained as COPCs (Table 9-10).

Five PCBs (Aroclor-1221, 1232, 1242, 1248, and 1254) have HQ)s exceeding one based on
maximum reporting limits and are retained as COPCs. Five organic chemicals are retained
as COPCs because no ingestion screening values are available (Table 9-10).

9.4.2 Fate and Transport Mechanisms of the COPCs

The fate and transport mechanisms of the COPCs are discussed in Section 3.4.2 and
described in Appendix C.

9.4.3 Mechanisms of Toxicity for the COPCs
The mechanisms of toxicity for the COPCs are described in Appendix C.

9.5 Screening-Level Risk Conclusions

COPCs were identified in each medium evaluated. These COPCs are summarized in
Table 9-11. In groundwater, only three inorganic chemicals (aluminum, iron, and
manganese) exceeded their screening values based on detected concentrations. Their HQs
were 8.64, 29.2, and 2.53, respectively. Buchman (1999) recommends the use of a dilution
factor of 10 in a SERA to account for the dilution expected during migration and upon
discharge of groundwater to surface water in the absence of site-specific dilution factors. If
such a dilution factor were to be applied, only iron would be retained. Similarly, of the
thirty-three non-detected COPCs that were retained based on maximum reporting limits,
only ten would be retained if a dilution factor of 10 were to be applied.

In surface water, only iron (HQ of 3.34) was retained as a COPC based on the maximum
detected concentration. In surface sediments, no chemicals were retained as COPCs based
on detected concentrations. In surface soils, five inorganic chemicals and one organic
chemical were retained as COPCs based on detected concentrations. Only aluminum and
antimony had a NOAEL HQ greater than 10. Only five PCBs NOAEL HQs were greater
than or equal to 1.0 (1.12 t0 2.28).

In summary, potential ecological risks based on observed groundwater, surface water,
surface sediment, and surface soil concentrations may exist at SWMU 22. Since one or more
COPCs were identified in each medium evaluated during the screening process, additional
evaluation in Step 3 is recommended for this site.
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9.6 Refined (Step 3A) Risk Characterization

Based on the results of the SERA, the assessment endpoints, measurement endpoints, and
risk hypotheses have been modified for the Step 3A evaluation (Table 9-12). Modifications
include dropping assessment endpoints for which no unacceptable risk (as defined by no
HQs equal to or greater than one) was found during the SERA and modifying the measure-
ment endpoints to reflect the assumptions and methods used in the Step 3A evaluation (see
Section 3.5).

Refined medium-specific screenings for groundwater, surface water, sediment, and surface
soil are presented in Tables 9-13 through 9-16, respectively. Receptor species HQs associated
with Step 3A food chain modeling are provided in Table 9-17. Results of the recalculation of
risk estimates are discussed by media type below.

9.6.1 Groundwater

Mean concentrations of the groundwater COPCs identified in the SERA are compared to
screening values in Table 9-13. Three inorganic compounds (aluminum, iron, and
manganese) exceeded screening values based on mean concentrations. Mean hazard
quotients were 4.80 19.9, and 1.76, respectively. No organic compounds exceeded screening
values based on mean detected concentrations.

9.6.2 | Surface Water

Mean concentrations of the surface water COPCs identified in the SERA are compared to
screening values in Table 9-14. One inorganic compound (iron; HQ of 3.63) exceeded its
screening value based on a mean concentration. None of the PCB, pesticide, or VOC COPCs
from the SERA were detected in surface water.

9.6.3 Sediment

Mean concentrations of the sediment COPCs identified in the SERA are compared to
screening values in Table 9-15. All inorganic COPCs (none of which were detected) were

below screening values based on mean concentrations (reporting limits). Similarly, none of
the PCB or pesticide COPCs from the SERA were detected.

9.6.4 Surface Soil

Mean concentrations of the surface soil COPCs identified in the SERA are compared to
screening values in Table 9-16. Four inorganic compounds (aluminum, chromium, iron, and
vanadium) exceeded screening values based on mean detected concentrations. Mean HQs
were 273, 42.5, 28.0, and 9.17, respectively. One organic compound (fluoranthene; HQ of
1.14) exceeded its screening value based on a mean detected concentration. Potential for risk
is unknown for two detected SVOCs because no screening values were available.

9.6.5 Food Web Exposures

Mean exposure doses for each receptor species are compared to ingestion screening values
in Table 9-17. HQs for the short-tailed shrew (based on NOAELs) exceeded one for
aluminum (10.87), iron (1.60), and vanadium (1.26); HQs based on LOAELSs were less than
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one except for aluminum (1.09). HQs for the meadow vole (based on NOAELSs) was 1.0 for
aluminum; HQs based on LOAELSs were less than one. HQs for the mink (based on
NOAELSs) exceeded one for iron (1.22); HQs based on LOAELs were less than one. HQs for
the marsh wren (based on NOAELSs) exceeded one for iron (4.11); HQs based on LOAELs
were less than one. HQs for the great blue heron (based on NOAELSs) exceeded one for
aluminum (2.24), iron 3.27), and mercury (2.24); HQs based on LOAELs were less than one.

9.7 Risk Evaluation

The potential for adverse effects associated with the COPCs identified in Section 9.6 and
Table 9-18 are evaluated in this section.

9.7.1 Groundwater

Three metals exceeded screening values based upon a detected concentration in undiluted
and unfiltered groundwater samples. HQs for aluminum, iron, and manganese were 4.80
19.9, and 1.76, respectively. Based on contours, groundwater near SWMU 22 appears to flow
directly into the drainage ditch at numerous points. Only iron exceeded screening values in
surface water samples taken in the drainage ditch based on detected concentrations and the
HQ was 3.34.

9.7.2 Aquatic Habitats

Aquatic habitats present within SWMU 22 consist of a small drainage ditch. Iron was the
only chemical detected in ditch surface water that exceeded a screening value; the HQ was
3.63. When compared to the freshwater AWQC for iron, the HQ drops to 1.16. Given that
this comparison is based on total (not the more bioavailable dissolved) iron, this marginal
exceedence is not likely to be ecologically important.

No chemicals that were detected in sediment samples exceeded screening values based on
mean concentrations. No chemicals exceeded ingestion-based screening values based on the
LOAEL for aquatic upper trophic level receptors.

9.7.3 Terrestrial Habitats

Based on the results of the refined medium-specific screenings, four inorganic compounds
and one organic compound exceeded screening values in surface soils. The short-tailed
shrew has one LOAEL HQ that exceeds one (1.09) for aluminum. To evaluate the potential
significance of these exceedences, on-site soil concentrations are compared to background
surface soil concentrations developed as part of the SWMU 15 Biopile ecological evaluation
(CH2M HILL, 2000d). Based on this evaluation (Table 9-19), only chromium exceeded
background surface soil concentrations based on maximum concentrations. However,
chromium did not have any ingestion-based exceedences based on NOAEL or LOAEL HQs.
In addition, chromium has low bioavailability in soils. Thus, risks to terrestrial receptors are
considered negligible.
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9.8 Risk Conclusions

Conclusions drawn from the above analyses are:

Groundwater

¢ Three metals (aluminum, iron, and manganese) exceeded screening values (mean HQs
were 4.80 19.9, and 1.76, respectively).

* Based on contours, groundwater near SWMU 22 appears to flow directly into the
drainage ditch at numerous points, where iron was the only detected chemical in the
surface water that exceeded the screening values.

* Based upon the above lines of evidence, it is unlikely that COPC concentrations in
groundwater, with the exception of iron, pose a site-related ecological risk when
discharging into surface water. Discharges of iron, as discussed below, are not likely
result in ecological risk in the surface water or sediments, where the point of ecological
exposure exists.

Surface Water
* Only iron exceeded screening values, with a mean HQ of 3.34 (exceeded in each sample).

* The surface water samples were unfiltered and thus the HQ is based on total (not the
more bioavailable dissolved) iron.

Based upon the above lines of evidence, it is unlikely that COPC concentrations in surface
water pose a site-related ecological risk.

Sediment

* No chemicals that were detected in the sediment samples exceeded the screening values.

* Sediment samples were collected in the ditch. This section of the ditch has sandy
sediments. It is possible that depositional areas exist downstream that were not
sampled. However, because minimal contamination was found in surface soil at the
site, the chance of significant contamination in any portion of the ditch (even
downgradient) is expected to be low.

Based upon the above lines of evidence, it is unlikely that COPC concentrations in sediment
pose a site-related ecological risk.

Surface Soils

* Based on mean concentrations, four inorganic compounds (aluminum, chromium, iron,
and vanadium) exceeded screening values in surface soils. The concentration of each
metal exceeded the screening value in each sample. However, only chromium exceeded
the maximum background concentration, suggesting that the concentrations of the
remaining three metals cannot be differentiated from background. Chromium did not
have any ingestion-based exceedences based on NOAEL or LOAEL HQs. In addition,
chromium has low bioavailability in soils. Therefore, it is expected that it is unlikely that
metals pose a site-related risk to soil invertebrate and plant communities. It is also
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unlikely that any contamination from soils migrated to surface water or sediments in the
ditch due to these low concentrations present in the soils.

One other inorganic chemical (cyanide) exceeded its screening value in one of the soil
samples (55-03), thus indicating a potential isolated risk to soil invertebrate and plant
communities in the vicinity of this sampling location.

The mean concentration of one VOC, fluoranthene, exceeded its screening value (HQ of
1.1).

Two SVOCs were detected (1-methylnaphthalene and 2-methylnaphthalene) for which
no screening values were available.

Based upon the above lines of evidence, it is unlikely that COPC concentrations in
surface soils pose a site-related ecological risk across the site. There are a few isolated
locations where limited numbers of individual organisms could be affected. This
conclusion is qualified for the two COPCs for which no screening values were available.
The potential for these chemicals to be present at concentrations that could adversely
affect ecological receptors is unknown and is not able to be evaluated due to the lack of
screening values.

Food Web

No chemicals exceeded ingestion-based screening values based on the LOAEL for
aquatic upper trophic level receptors.

The short-tailed shrew has one LOAEL HQ that exceeds one (1.09) for aluminum.

Based upon the lines of evidence above, there is little potential for site-related ecological risk
to upper trophic level receptors. In conclusion, further evaluation of SWMU 22 is not
recommended and there is adequate information to conclude no need for remediation.

9-10
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10.0 SWMU 26 - Fire Extinguisher Training Area,
Building 220

SWMU 26 consisted of partially buried drum or small tank with the top removed that
measured 3-feet wide by 4-feet high and was inset approximately 3 feet below grade
(Figure 1-1). The tank formed a burn pit that was used for fire extinguisher training. The
tank was located southeast of Building 220, the air station’s fire station. Petroleum oil
lubricant (POL) and fuel-soaked objects were placed in the pit and were ignited. Burn
residue and water were periodically pumped out of the tank to the adjacent mowed
depression or swale. This swale is a low, graded, mowed area between two parking lots
where storm water collects and percolates into the groundwater, but does not connect to a
drainage system or a surface water body. During the VSI, inspectors observed soil staining
that extended to the adjacent swale. The burn pit had no release controls at the time of the
VSI (USEPA, 1988). The tank has been removed and the area has been returned to grade in
or before 1990.

10.1 Screening-Level Problem Formulation

As described in Section 3.1, in the screening-level problem formulation: (1) the environ-
mental setting of a site is characterized in terms of the habitats and biota known or likely to
be present; (2) the types and concentrations of chemicals that are present in ecologically
relevant media are characterized; (3) a conceptual model is developed for the site that
describes potential sources, potential fransport pathways, potential exposure pathways and
routes, and potential receptors; and (4) assessment endpoints, measurement endpoints, and
risk hypotheses are selected to evaluate those receptors for which complete and potentially
significant exposure pathways are likely to exist. These components of the problem
formulation are developed for SWMU 26 in this section. In addition, the fate, transport, and
toxicological properties of the chemicals present at a site are also considered during the
problem formulation process (see Sections 10.4.2 and 10.4.3).

10.1.1 Environmental Setting

SWMU 26 includes the former burn pit area and a small grassy mowed swale (Figure 10-1).
There is no vegetation other than mowed grass. A steam pipeline traverses the southern
corner of the SWMU. Aside from the slight southeasterly slope from the former pit to the
swale, the site is flat. The surface soils are sandy silts underlain by silty sands.

10.1.2 Summary of Available Analytical Data

As stated in Section 1.0, SWMU 26 was identified as requiring no further action for
ecological consideration under the previous RCRA investigations. However, as part of an
agreement between the Navy and the EPA, this ERA at SWMU 26 has been conducted
utilizing as much of the previous RCRA investigation data as feasible. Therefore, there may
be differences in the classes of chemicals analyzed for in the various site media. These
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differences were considered in the development of a sampling plan to collect new data for
significant data gaps and the effects of which are addressed in the uncertainties section.

Phase I RFI (CH2M HILL, 1993) studies of subsurface soils revealed that soils contained
TPH, PAHs, VOCs, and metals. No groundwater samples were taken. No further action for
protection of human health at the site was recommended in the Phase I RFL. Only TPH was
detected at levels which (slightly) exceeded human health guidelines and there was no
transport to surface water bodies via surface runoff.

Phase III RFI (CH2M HILL, 1999b) studies included subsurface soil sampling in order to
identify any subsurface petroleum contamination which may have resulted from the
spillage of flammable liquids used during fire-fighting training activities. Three subsurface
soil samples were taken around the tank and in the base of the ditch, and analyzed for BTEX
and PAHs. Only acetone and methylene chloride were detected in the subsurface soils.

Three surface soil samples were taken during December 1999 in the swale and analyzed for
VOCs, SVOCs, pesticides, PCBs, and metals. Metals, pesticides, SVOCs, and VOCs were
detected in these soil samples, while PCBs were not.

Only data from the December 1999 sampling were used in the ERA since these data are
more recent and focus on the surface strata. These data are summarized in Table 10-1 and
are contained in Appendix A. Figure 10-1 shows the locations of the samples used in the
ERA.

10.1.3 Preliminary Conceptual Model
The preliminary conceptual model for SWMU 26 is shown on Figure 10-2.

10.1.3.1 Exposure Pathways

At SWMU 26, firefighters were trained to extinguish fires by putting POL and fuel-soaked
objects in a buried tank in the ground and igniting them. Habitat at this SWMU is limited to
a mowed grassy swale. There are no outlets from the swale to any other areas. The grassy
swale is surrounded by pavement. Burn residue and water from the tank were occasionally
pumped from the tank into the adjacent mowed swale where it was allowed to seep into the
ground. There are no known areas of groundwater discharge to surface water on or near
this SWMU. Ecological receptors can be exposed to chemicals in surface soils within this
swale via direct exposure pathways (such as ingestion and direct contact) or via food-chain
transfer of chemicals that bioaccumulate.

10.1.3.2 Endpoints and Risk Hypotheses

Preliminary assessment endpoints, risk hypotheses, and measurement endpoints

(Table 10-2) are developed for SWMU 26 based on the preliminary conceptual model
(Figure 10-2) and the complete exposure pathways identified therein. These endpoints/
hypotheses were selected from the generic set developed in Section 3.1.1.2. Table 10-2 also
identifies specific receptor species or groups associated with each endpoint. These receptors
are discussed in more detail in Section 10.3.1.
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10.2 Screening-Level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels
(screening values) that represent conservative thresholds for adverse ecological effects. The
medium-specific screening values developed in Section 3.2.1 and Table 3-2 for surface soil
are used in this section to evaluate the maximum concentrations in these media at

SWMU 26. The chemical-specific screening values for soils are shown in Table 10-3.
Ingestion screening values for dietary exposures to upper trophic level receptors via the
food web are discussed in Section 10.3.3.

10.3 Screening-Level Exposure Estimate

Maximum concentrations in surface soil were used to conservatively estimate potential
chemical exposures for ecological receptors at SWMU 26. For conservatism, the maximum
measured value for chemicals that were analyzed for, but not detected, was also compared
to medium-specific screening values (see Section 3.3).

Exposures for upper trophic level receptor species via the food web were determined by
estimating the chemical-specific concentrations in each dietary component using uptake and
food web models (see Section 3.3.3). Incidental ingestion of soil was also included when
calculating the total level of exposure. Direct ingestion of surface water was not included in
the exposure estimates since the site lacks a drinking water source. Maximum surface soil
concentrations were used in all calculations to provide a conservative assessment.

10.3.1 Selection of Receptor Species

Receptor species used in the SWMU 26 evaluation are identified in Table 10-2. These species
or species groups were selected based on complete exposure pathways identified in the
conceptual model, the specific habitats present on the site, the biota known or likely to occur
on the site (see Section 2), and the selected assessment endpoints. The general criteria for
receptor selection were identified in Section 3.3.2. Receptor profiles are provided in
Appendix B.

10.3.2 Exposure Estimation

Upper trophic level receptor exposures to chemicals in surface soil were determined by
estimating the concentration of each chemical in each relevant dietary component.
Incidental ingestion of soil was included when calculating the total exposure. Exposure via
drinking water was not included in the food web model since SWMU 26 does not contain a
potential freshwater drinking source.

10.3.2.1 Exposure Point Concentrations

Maximum measured media concentrations are used as exposure point concentrations for
exposure estimation and food web modeling. Dietary concentrations (concentrations in
plants and soil invertebrates that are eaten) for terrestrial consumers were estimated using
bicaccumulation models and maximum measured media concentrations. The methodology
and models used to derive these estimates are described in Section 3.3.3.1.
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10.3.2.2 Dietary Intakes

Dietary intakes were calculated for each upper trophic level receptor species using the
methods discussed in Section 3.3.3.2.

10.3.3 Ingestion Screening Values

Ingestion screening values for birds were developed in Section 3.3.4 and are summarized in
Table 3-4.

10.4 Screening-Level Risk Calculation

The screening-level risk calculation for SWMU 26 compares the maximum exposure
concentrations in site surface soil, and the maximum exposure doses for the upper trophic
level receptor species, with the corresponding screening values to derive screening risk
estimates using the hazard quotient (HQ) method (see Section 3.4). Chemicals with HQs
greater than or equal to 1.0 are retained as Chemicals of Potential Concern (COPCs) in the
SERA.

10.4.1 Selection of Chemicals of Potential Concern (COPCs)
10.4.1.1 Surface Soil

Maximum surface soil concentrations are compared to screening values in Table 10-3. Based
on this comparison, five inorganic chemicals (aluminum, chromium, iron, vanadium, and
zinc) had HQs equal to or exceeding one based on detected values and were identified as
COPCs. Two undetected inorganic chemicals (cyanide and thallium) exceeded screening
values based on maximum reporting limits and were also retained as COPCs (Table 10-3).

Five SVOCs (all were PAHs) had HQs equal to or exceeding one based on detected values
and were identified as COPCs. Sixteen undetected SVOCs exceeded screening values based
on maximum reporting limits and were also retained as COPCs. Twenty-eight SVOCs (25 of

which were undetected) were retained as COPCs because screening values were not
available (Table 10-3).

Five pesticides and ten VOCs were retained as COPCs because screening values were not
available. None of these 15 chemicals were detected. No detected PCBs, pesticides, or VOCs
were retained as COPCs.

10.4.1.2 Food Web Exposures

Maximum exposure doses for each receptor species are compared to ingestion screening
values in Table 10-4. Based on a comparison to NOAELSs, five inorganic chemicals had HQs
equal to or exceeding one for one or more receptors. These inorganic chemicals included
aluminum, cadmium, chromium, lead, and zinc.

Among organic chemicals, HQs were equal to or exceeded one for one or more receptors for
di-n-butylphthalate (1.33) and hexachlorobenzene (2.75). Twenty-five organic chemicals are
included as COPCs because screening levels are not available.
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10.4.2 Fate and Transport Mechanisms of the COPCs

The fate and transport mechanisms of the COPCs are discussed in Section 3.4.2 and
described in Appendix C.

10.4.3 Mechanisms of Toxicity for the COPCs
The mechanisms of toxicity for the COPCs are described in Appendix C.

10.5 Screening-Level Risk Conclusions

COPCs were identified in each medium evaluated at SWMU 26. These COPCs are
summarized in Table 10-5. In surface soils, five inorganic chemicals and five organic
chemicals were retained as COPCs based on detected concentrations. Only three chemicals
(aluminum, chromium, and iron) had HQs greater than 10. Maximum HQs from food web
exposures for metals all had NOAEL HQs less than 10. Only two organic chemicals (di-n-
butylphthalate and hexachlorobenzene) had NOAEL HQs greater than or equal to one and
both were less than three.

In summary, potential ecological risks based on observed surface soil concentrations may
exist at SWMU 22. Since one or more COPCs were identified in surface soils during the
screening process, additional evaluation in Step 3 is recommended for this site.

10.6 Refined (Step 3A) Risk Characterization

Based on the results of the SERA, the assessment endpoints, measurement endpoints, and
risk hypotheses have been modified for the Step 3A evaluation (Table 10-6). Modifications
include dropping assessment endpoints for which no unacceptable risk (as defined by no
HQs equal to or greater than one) was found during the SERA and modifying the measure-
ment endpoints to reflect the assumptions and methods used in the Step 3A evaluation (see
Section 3.5).

A refined medium-specific screening for surface soil is presented in Table 10-7. Receptor
species HQs associated with Step 3A food chain modeling are provided in Table 10-8.
Results of the recalculation of risk estimates are discussed below.

10.6.1 Surface Soil

Mean concentrations of the surface soil COPCs identified in the SERA are compared to
screening values in Table 10-7. Four inorganic compounds (aluminum, chromium, iron, and
vanadium) exceeded screening values based on mean concentrations. Mean hazard
quotients were 397, 52.7, 27.6, and 12.3, respectively. Three PAHs (benzo(b)fluoranthene,
fluoranthene, and pyrene) also exceeded screening values based on mean concentrations.
Mean hazard quotients were 1.73, 2.51, and 2.10, respectively.

10.6.2 Food Web Exposures

ANl NOAEL and LOAEL HQs for the American robin were below one for all chemicals
modeled.
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10.7 Risk Evaluation

The potential for adverse effects associated with the COPCs identified in Section 10.6 and
Table 10-9 are evaluated in this section.

10.7.1 Terrestrial Habitats

Terrestrial habitats at SWMU 26 are limited and consist of a mowed grassy swale, which
was the past site of fire extinguisher training. Based on the results of the refined medium-
specific screenings, four inorganic and three organic compounds exceeded screening values
in surface soils. To evaluate the potential significance of these exceedences, on-site soil
concentrations are compared to background surface soil concentrations developed as part of
the SWMU 15 Biopile ecological evaluation (CH2M HILL 2000d). Based on this evaluation
(Table 10-10), only chromium exceeded background surface soil concentrations based on
maximum concentrations. However, chromium did not have any ingestion-based exceed-
ences based on NOAEL or LOAEL HQs. In addition, chromium has low bioavailability in
soils. All three PAHs exceeded background levels based on maximum concentrations. The
mean HQs for the PAHSs range from 1.7 to 2.5. Given the limited habitat present on this
SWMLU, this exceedence is not likely to be significant. In addition, total PAHs were summed
for each surface soil sample and compared to the soil screening value (4,100 ug/kg) for total
PAH:s. In this comparison, each sample had a HQ below 1.0 (Table 10-11).

10.8 Risk Conclusions

Conclusions drawn from the above analyses are:

Surface Soils

* The mean concentrations of four metals (aluminum, chromium, iron, and vanadium)
exceeded screening values (HQs of 397, 52.7, 27.6, and 12.3, respectively). Each of these
metals was detected in all three of the soil samples. However, only chromium exceeded
background surface soil concentrations, suggesting that the remaining three metals are
not site related. Chromium did nof have any ingestion-based exceedences based on
NOAEL or LOAEL HQs. In addition, chromium has low bicavailability in soils.
Therefore, it is expected that it is unlikely that metals pose a site-related risk to soil
invertebrate and plant communities.

»  One other metals (zinc) slightly exceeded the screening value (HQ of 1.3) in one of the
three soil samples (55-03). This exceedence suggests that a potential isolated risk to soil
invertebrate and plant communities may exist in the vicinity of this sampling location.

* The mean concentrations of three PAHs (benzo(b)fluoranthene, fluoranthene, and
pyrene) exceeded screening values (HQs of 1.73, 2.51, and 2.10, respectively). However,
each was detected in only one of the three soil samples (S5-03) and two of the three
PAHs (fluoranthene and pyrene) did not exceed background soil concentrations.

* Benzo(b)fluoranthene exceeded background levels (HQ of 1.73). Given the limited
habitat present on this SWMU, this exceedence is not likely to pose a substantial risk to
soil invertebrate or plant communities.
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* Two other PAHs (benzo(g h,i) perylene and chrysene) were detected in one sample
(55-03) at concentrations exceeding the screening values, but their mean concentrations
did not exceed the screening values.

* There were three SVOCs detected (butylbenzylphthalate, carbazole, and bis(2-
ethylhexyl)phthalate) for which screening values were not available.

Based upon the above lines of evidence, it is unlikely that COPC concentrations in surface
soils pose a site-related ecological risk over the site. However, there may exist a slight risk to
soil invertebrate and plant communities in the portion of the site near the vicinity of
sampling location $5-03. This conclusion is qualified for the three COPCs for which no
screening values were available. The potential for these chemicals to be present at concen-
trations that could adversely affect ecological receptors is unknown and is not able to be
evaluated due to the lack of screening values.

‘Food Web

* There were no exceedences of NOAEL or LOAEL dosages for ingestion-based exposure
to the American robin.

Based upon the lines of evidence, potential risks to terrestrial organisms at SWMU 26 are
expected to be low to negligible. Except for one PAH, the few inorganic and organic
chemicals which exceeded soil screening values were consistent with background soil
concentrations. Total PAHs did not exceed screening values. In addition, no chemical
exceeded a LOAEL-based ingestion screening value for an upper trophic level receptor. In
conclusion, further evaluation of SWMU 11 is not recommended and there is adequate
information to conclude no need for remediation.

WDC012210058.D0C/KTM/FINAL 10-7



11.0 Uncertainties

Uncertainties are present in all risk assessments because of the limitations of the available
data and the need to make certain assumptions and extrapolations based on incomplete
information. Since conservative assumptions were used in the exposure and effects
assessments, especially in the screening portion of the ERA, these uncertainties are more
likely to result in an overestimation rather than an underestimation of the likelihood and
magnitude of risks to ecological receptors. The uncertainty in this ERA is mainly
attributable to the following factors:

* Detection Limits - Detection limits for some analytes exceeded applicable screening
values in some media; these COPCs were not further evaluated in Step 3 unless they
were detected on the site. The potential for risks associated with these chemicals is
unknown and represents an uncertainty in the risk assessment.

* No Screening Values - For some chemicals there were no screening values available for
some of the media. This resulted in the chemical being retained as a COPC in the SERA
for both detected and undetected chemicals. The potential for risks associated with the
detected and undetected chemicals is unknown for the following reasons. A non-
detected result shows that the analytical methods could not detect the presence of a
compound above a certain detection limit. The compound could be present at
concentrations up to the detection limit for that compound or the compound may be
absent. This adds an uncertainty to the risk assessment process. The non-detected value
may or may not be toxic depending on screening values. If a screening value is not
available for that compound, additional uncertainty is introduced into the process. In
order to carry this possible risk through the risk assessment process, all COPCs from the
SERA were carried through into the BERA. Chemicals which were undetected and had
no screening values were not retained as COPCs at the completion of the BERA because
the potential for these chemicals to be present at concentrations that could adversely
affect ecological receptors is unknown. However, chemicals which were detected but
did not have screening values were retained as COPCs at the completion of the BERA in
order to incorporate possible risk into the overall site conclusions.

* Total Versus Dissolved Metals - Current USEPA guidance (USEPA, 1996b) indicates that
the dissolved metal fraction should be preferentially used to the total metal fraction in
surface water screening. Total concentrations were used in the ERA for surface water
and groundwater screenings since dissolved data were not available. High levels of
suspended solids and sediment-adsorbed metals would result in overstating bioavail-

able surface water and groundwater concentrations and thus potential exposures and
risks.

* Evaluation of Groundwater - Although ecological receptors are not directly exposed to
groundwater, groundwater concentrations were compared directly to surface water
screening values without the application of any dilution factors. Since significant
dilution is likely to occur prior to discharge to a surface water body, this procedure
results in a very conservative assessment. For illustrative purposes, the implications of
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applying a dilution factor of 10 (recommended in Buchman [1999]) to the groundwater
concentrations were provided in each applicable section.

Evaluation of Soils - The evaluation of chemical contamination in soils was restricted to
surface soils from the 0 to 6 inch depth range. Although some ecological receptors may
be exposed to deeper soils (e.g., in the 6 to 24 inch depth range), no useable existing soil
data were available from this deeper depth range. However, the evaluation of surface
soils in the 0 to 6 inch depth range is likely to result in a conservative assessment since
releases were at the surface (and thus higher chemical concentrations would be expected
in the surface strata except possibly for volatile organic compounds).

Sediment Screening Values - Most of the sediment screening values used in the ERA do
not consider site-specific bioavailability to ecological receptors and are typically based
on correlational studies (termed the Screening Level Concentration [SLC] approach).
These factors tend to make the resulting screening values very conservative and likely
overestimate potential risk.

Plant Tissue Concentrations - Due to the fact that above-ground tissue concentrations
(and not root/ tuber concentrations) are estimated for aquatic plants, a degree of
uncertainty is introduced into the risk assessment. Plant tissue concentrations were
calculated for the above ground portions of the plant. Soil-plant BCFs are extrapolated to
sediment and aquatic plants. Herbivores rarely drive risks in aquatic systems as is
shown by the fact that risk estimates are typically much greater for piscivores for
bioaccumulative chemicals. In addition, risks to herbivores are usually driven more by
sediment consumption than plant consumption (since plant BCFs are typically well
below one for most chemicals).

Ingestion Screening Values - Data on the toxicity of many chemicals to the receptor
species were sparse or lacking, requiring the extrapolation of data from other wildlife
species or from laboratory studies with non-wildlife species. This is a typical limitation
and extrapolation for ecological risk assessments because so few wildlife species have
been tested directly for most chemicals. The uncertainties associated with toxicity
extrapolation were minimized through the selection of the most appropriate test species
for which suitable toxicity data were available. The factors considered in selecting a test
species to represent a receptor species included taxonomic relatedness, trophic level,
foraging method, and similarity of diet.

A second uncertainty related to the derivation of ingestion screening values applies to
metals. Most of the toxicological studies on which the ingestion screening values for
metals were based used forms of the metal (such as salts) that have high water solubility
and high bioavailability to receptors. Since the analytical samples on which site-specific
exposure estimates were based measured total metal, regardless of form, and these
highly bioavailable forms are expected to compose only a fraction of the total metal
concentration, this is likely to result in an overestimation of potential risks for these
chemicals.

A third source of uncertainty associated with the derivation of ingestion screening
values concerns the use of uncertainty factors. For example, NOAELs were extrapolated
to LOAELSs using an uncertainty factor of ten. This approach is likely to be conservative
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since Dourson and Stara (1983 cifed in USEPA, 1997) determined that 96 percent of the
chemicals included in a data review had LOAEL/NOAEL ratios of five or less. The use
of an uncertainty factor of 10, although potentially conservative, also serves to counter
some of the uncertainty associated with interspecies extrapolations, for which a specific
uncertainty factor was not used.

There are different methods available for converting lab endpoints to actual wildlife
endpoints using safety factors. The typical conversion and what was used in this risk
assessment is to multiply a NOAEL by ten or an LD50 by 100. Studies have shown that
95% of the cases fall below these conversions (Dourson and Stara, 1983). There are other
methods that are not necessarily well documented. For example, The TriServices
Guidline (Wentzel, et al., 1996) proposes a graded scale for laboratory endpoints as well
as multipliers of 2 for intraspecific and interspecific applications. However, there is no
scientific basis for these multipliers. Use of the latter scheme, would result in HQ's in
this risk assessment being increased by a multiple of two to 16. It is unknown whether
this increase in robustness of HQs would be better predictors of the actual potential for
risk. Using this extra safety factor method could result in having different analytes being
retained as COPCs, however, the HQs would be low in general relative to other
chemicals that were COPCs using the scheme used in this risk assessment and would
not likely be risk drivers. Using the TriServices scheme would typically result in HQs
that are presently between 0.125 and 0.999 being increased to HQs equal to or greater
than one (1.0 to 8.0). This would result in those chemicals becoming COPCs. For
example, based upon a review of Table 4-17 for SWMU 2B, this change would increase
the list of COPCs for mammals at SWMU 2B from five COPCs to seventeen COPCs.

* Chemical Mixtures - Information on the ecotoxicological effects of chemical interactions
is generally lacking, which required (as is standard for ecological risk assessments) that
the chemicals be evaluated on a compound-by-compound basis during the comparison
to screening value. This could result in an underestimation of risk (if there are additive
or synergistic effects among chemicals) or an overestimation of risks (if there are
antagonistic effects among chemicals).

* Receptor Species Selection - Reptile and amphibian species were selected as receptors in
the ERA, but were not evaluated quantitatively even when exposure pathways to these
organisms were likely to be complete for a number of reasons. Reptiles were evaluated
using other fauna (birds and mammals) as surrogates due to the general lack of reptile-
specific toxicological data. This represents an uncertainty in the risk assessment.

* The ERA evaluates amphibians at a critical life stage (tadpole) by screening against
ambient water quality criteria or other comparable screening values. After a search of
toxicological databases, no dietary toxicological information was found for amphibians.
Thus, food web exposures for amphibians were not directly, quantitatively evaluated.
However, the ERA analyzed ingestion exposures for other upper trophic level receptors
that eat one hundred percent aquatic food items (e.g., raccoon, great blue heron) as well
as for receptors that eat one hundred percent terrestrial food items (e.g., short-tailed
shrew, meadow vole). By analyzing tadpoles at a sensitive stage and evaluating other
(non-amphibian) upper trophic level aquatic and terrestrial receptors, the ERA is likely
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to adequately bound potential risks to amphibian species, even though they were not
quantitatively evaluated.

It was also assumed that any reptiles and amphibians present at the SWMUSs were not
exposed to significantly higher concentrations of COPCs and were not more sensitive to
COPCs than other terrestrial receptor species evaluated in the risk assessment. This
assumption was a source of uncertainty in the ERA.

SWMUs 2B, 11, and 22 contain potential habitat that could support amphibians at all life
stages. Therefore, based on habitat, amphibians were qualitatively evaluated at these
SWMUs. In addition, there is some uncertainty associated with the use of specific
receptor species to represent larger groups of organisms (e.g., guilds).

Food Web Exposure Modeling - Chemical concentrations in terrestrial and aquatic food
items (plants, earthworms, small mammals, aquatic invertebrates, and fish) were
modeled from measured media concentrations and were not directly measured. The use
of generic, literature-derived exposure models and bioaccumulation factors introduces
some uncertainty into the resulting estimates. The values selected and methodology
employed were intended to provide a conservative (SERA) or reasonable (Step 3A)
estimate of potential food web exposure concentrations.

Another source of uncertainty is the use of default assumptions for exposure parameters
such as bioconcentration and bioaccumulation factors (BCFs/BAFs). Although BCFs or
BAFs for many bioaccumulative chemicals were readily available from the literature and
were used in the ERA, the use of a default factor of 1.0 to estimate the concentration of
some chemicals in receptor prey items is a source of uncertainty. However, for most
chemicals, the assumption that the chemical body burden in the prey item is at the same
concentration as in soil or sediment is conservative, particularly when many of the
chemicals are known not to accumulate to any significant degree.

Mean Versus Maximum Media Concentrations - As is typical in a ERA, a finite number
of samples of environmental media are used to develop the exposure estimates. The
maximum measured concentration provides a conservative estimate for immobile biota
or those with a limited home range. The most realistic exposure estimates for mobile
species with relatively large home ranges and for species populations (even those that
are immobile or have limited home ranges) are those based on the mean chemical
concentrations in each medium to which these receptors are exposed. This is reflected in
the wildlife dietary exposure models contained in the Wildlife Exposure Factors
Handbook (USEPA, 1993), which specify the use of average media concentrations. Given
the mobility of the upper trophic level receptor species used in the ERA, the use of
maximum chemical concentrations (rather than mean concentrations) in the SERA to
estimate the exposure via food webs is very conservative. This conservatism was
reduced to more realistic levels in the values selected for use in the Step 3A evaluation.

Bioavailability ~ The bioavailability of chromium is described in the ERA in order to
show how chromium behaves and to show whether or not it is expected that chromium
will be available for uptake for receptors at the site. Different bioavailability and
toxicities exist between different oxidation states. For example, chromium III is insoluble
and would not be in the dissolved fraction of surface water. Because samples were
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analyzed for total chromium in this ERA, the exact behavior of the different states

present at the site cannot be known which introduced a degree of uncertainty into this
ERA.

* Data Gaps — At SWMU 2B, not all media were sampled for the same analytes.
Groundwater and surface soils were analyzed for volatile organics, semi-volatile
organics, pesticides, PCBs, and inorganics. Surface water was sampled for volatile
organics and sediments were sampled for volatile organics and semi-volatile organics.
This introduces a data gap for surface water and sediment for pesticides, PCBs, and
metals. Additional soil sampling that is planned as part of the Feasibility Study will
address possible metal contamination in soils. This data may be used in order to
extrapolate information as to whether or not metals in soils are migrating to surface
water and sediments through surface runoff. Possible contamination to sediments and
surface water from pesticides and PCBs is unknown. This introduces uncertainty into
the risk assessment.

At SWMU 16, one sample was collected in the low-lying area. The use of a single sample
to evaluate risk in this area introduces some uncertainty into the risk assessment.

At SWMU 22 sediment samples were collected in the ditch. This section of the ditch has
sandy sediments. It is possible that depositional areas exist downstream that were not
sampled. However, because minimal contamination was found in surface soil at the site,
the chance of significant contamination in any portion of the ditch (even downgradient)
is expected to be low.

TOC is not available for these SWMUs. Therefore, the default minimum of 2 percent was
used. Use of this minimum value will be conservative, since the calculated screening
value decreases as TOC decreases.

* Comparisons to Background - Background levels of chemicals were used to judge where
it was likely or not chemicals were site related. If site chemical concentrations were
consistent with background levels, it was assumed that the concentrations were not site
related. There exists the possibility that concentrations below background were indeed
site-related, rendering the assumption false. However the impact of this possibility is
minimal since chemicals at levels consistent with background should exhibit no different
ecological effects than commonly occurring at areas not affected by releases, regardless
of their source.
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12.0 Conclusions

Potential site related risk to terrestrial organisms exist at SWMU 2B due to exceedences of
metals in the soils. Therefore, it is recommended that additional data will be collected and
evaluated in a Feasibility Study in order to verify and delineate the metal concentrations in
the soils.

Potential risks to terrestrial organisms utilizing SWMU 11 are expected to be low to
negligible based upon lines of evidence provided in Section 6.8. Although there were
exceedences based on metals, it is likely that the exceedences in surface water were due to
high levels of suspended solids in the samples given the shallow depths of water present
during sampling. Surface water is only present in the wetland after significant storm events.
Therefore, any potential risk associated with surface water in the wetland is expected to be
low because of this insignificant exposure pathway to aquatic organisms. In order to
investigate risk to terrestrial invertebrates in the wetland, the maximum concentration of
lead at sample SD-03 was compared to the ORNL values for plants and earthworms. Lead
concentrations were below the earthworm screening values showing that risk to
invertebrates is not expected to occur at this site. Limited risk to terrestrial plants from lead
may be present in a localized area around one sample. Only two metals exceeded ingestion
screening values for the marsh wren and both had NOAEL HQs under five. In conclusion,
there is little potential for ecological risk at SWMU 11 as based upon the evidence.
Therefore, further evaluation is not warranted and the ERA process is concluded.

Potential risks to terrestrial organisms or aquatic invertebrates utilizing SWMU 16 are
expected be low to negligible based upon lines of evidence provided in Section 6.8.
Aluminum exceeded soil screening values at SWMU 16; however, aluminum concentrations
in SWMU 16 surface soils were below background soil concentrations. Chromium exceeded
soil screening values and background soil concentrations, but was not a COPC in ingestion-
based models and is not likely to be site-related based on site history. Copper exceeded soil
screening values, although on-site surface soil concentrations were below background soil
concentrations and copper was not a COPC in ingestion-based models. Iron, vanadium,
and zinc exceeded soil and ingestion-based screening values but did not exceed background
soil concentrations. The HQ for silver based on a comparison with soil screening values was
less than two and HQs for ingestion-based exposures were substantially less than one.

Two metals exceeded sediment screening values based upon detected concentrations. Four
pesticides exceeded sediment screening values based upon detected concentrations. Two
metals exceeded screening values based upon detected concentrations for the surface water.
There is no aquatic vegetation present in the low-lying area; therefore risks to aquatic plants
are not present. This area is limited in size and water is not present at all times, limiting the
number and variety of aquatic invertebrates that may use the site. Based upon the lines of
evidence above, it is unlikely that any of the chemicals detected in the sediments or surface
water pose a site-related risk to invertebrate communities. In conclusion, there is little
potential for ecological risk at SWMU 16 as based upon the evidence. Therefore, further
evaluation is not warranted and the ERA process is concluded.
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Potential risks to terrestrial organisms at SWMU 16GC are expected to be low to negligible
based upon lines of evidence provided in Section 7.8. The few inorganic chemicals which
exceeded soil screening values were consistent with background soil concentrations. In
addition, no chemical exceeded a LOAEL-based ingestion screening value for an upper
trophic level receptor. In conclusion, there is little potential for ecological risk at SWMU
16GC as based upon the evidence. Therefore, further evaluation is not warranted and the
ERA process is concluded.

Potential risks to terrestrial organisms utilizing the limited habitats present on SWMU 21 are
expected to be negligible based upon the lack of screening value exceedences. In conclusion,
there is little potential for ecological risk at SWMU 21 as based upon the evidence.
Therefore, further evaluation is not warranted and the ERA process is concluded.

Potential risks to terrestrial organisms at SWMU 22 are expected to be negligible based upon
lines of evidence provided in Section 9.8. The few inorganic and organic chemicals which
exceeded soil screening values were consistent with background soil concentrations. In
addition, only aluminum (1.09) exceeded a LOAEL-based ingestion screening value for a
terrestrial upper trophic level receptor and no chemicals exceeded a LOAEL-based ingestion
screening value for terrestrial upper trophic level receptors.

Aquatic habitats present within SWMU 22 consist of a stormwater drainage ditch. Iron was
the only chemical detected in ditch surface water that exceeded a surface water screening
value. This exceedence was marginal relative to the chronic AWQC for iron, especially given
that the comparison was based on total (not dissolved) iron. No chemicals that were
detected in sediment samples exceeded screening values based on mean concentrations. No
chemicals exceeded ingestion-based screening values based on the LOAEL for aquatic
upper trophic level receptors. Sediment samples were collected in the ditch. This section of
the ditch has sandy sediments. It is possible that depositional areas exist downstream that
were not sampled. However, because minimal contamination was found in surface soil at
the site, the chance of significant contamination in any portion of the ditch (even
downgradient) is expected to be low. In conclusion, there is little potential for ecological risk
at SWMU 22 as based upon the evidence. Therefore, further evaluation is not warranted and
the ERA process is concluded.

Potential risks to terrestrial organisms at SWMU 26 are expected to be low to negligible
based upon lines of evidence provided in Section 10.8. . Except for one PAH, the few
inorganic and organic chemicals which exceeded soil screening values were consistent with
background soil concentrations. Total PAHs did not exceed screening values. In addition,
no chemical exceeded a LOAEL-based ingestion screening value for an upper trophic level
receptor. In conclusion, there is little potential for ecological risk at SWMU 22 as based upon
the evidence. Therefore, further evaluation is not warranted and the ERA process is
concluded.

Based upon the results and the certainty associated with the results, the relative size of these
SWMUs, and the proximity of these SWMUs to an active military runway/ airfield, site
specific toxicity testing or additional sampling on which to base remedial action decisions is
not warranted. Therefore, no further study in the risk assessment is recommended at this
time. The identified potential for risks to ecological receptors at SWMU 2B will be further
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addressed in the remedial alternatives in the feasibility study being drafted for SWMU 2B.
All remaining SWMUs (11, 16, 16GC, 21, 22, and 26) require no further action.
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Table 2-1
Plant Species Known or Expected to Occur
NAS Oceana, Virginia Beach, VA

Species | Common Name
Trees
Pinus taeda Loblolly Pine
Pinus serotina Pond Pine
Taxodium distichum Bald Cypress
Chamaecyparis thyoides Atlantic White Cedar
Juniperus virginiana Red Cedar
Salix nigra Black Willow
Populus heterophylla Swamp Cottonwood
Ostrva virginiana Hop Horbeam
Carpinus caroliniana Musclewood
Fagus grandifolia American Beech
Quercus alba White Oak
Quercus lyrata Overcup Oak
Quercus michauxii Swamp Chestnut Oak
Quercus falcata Southern Red Oak
Quercus falcata var. pagodaefioia Cherrybark Oak
Quercus nigra Water Oak
Quercus phellos Willow Oak
Quercus laurifolia Laurel Oak
Quercus stellata Post Oak
Quercus velutina Black Oak
Liriodendron tulipifera Yellow Poplar
Magnolia virginiana Sweetbay
Asimina triloba Pawpaw
Persea borbonia Redbay
Sassafras albidum Sassafras
Liquidarnbar styraciflua Sweetgum
Platanus occidentalis American Sycamore
Crataegus phaenopyrum Washington Thorn
Amelanchier canadensis Shadbush
llex opaca Ametican Holly
Acer negundo Box Elder
Acer rubrum Red Maple
Scewartia malacodendron Sitky Camellia
Nyssa svivatica Black Gum
Nyssa aquatica Tupelo Gum
Cornus florida Dogwood
Oxydendrum arboreum Sourwood
Diospyros virginiana Persimmon
Symplocos tinctoria Horse Sugar
Fraxinus caroliniana Carolina Ash
Fraxinus pennsylvanica Green Ash
Fraxinus tomentosa Pumpkin Ash
Prunus serotina Black Cherry
Shrubs
Myrica cerifera Wax Myrtle
Alnus serrulata Tag Alder
ltea virginica Virginia Willow
Rosa palustris Swamp Rose
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Table 2-1
Plant Species Known or Expected to Occur
NAS Oceana, Virginia Beach, VA

FINAL

Species Common Name
Sorbus arbutifolia Red Chokeberry
Rhodedendron nudiflorum Wild Azalea
Rhododendron viscosum Swamp Azalea
Kalmia angustifolia Sheep Laurel
Lyonia lingustrina Maie-Berry
Lyonia lucida Fetter-Bu