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EXECUTIVE SUMMARY

This document describes the RCRA Facility Investigation/Remedial Investigation/
Baseline Risk Assessment (RFI/RI/BRA)  of the 716-A Motor Shops Seepage Basin
(MSSB). It is comprised of eight sections in accordance with United States
Environmental Protection Agency (EPA) guidance. Section 1 presents a history of the
unit and the purpose and objectives of the characterization activities. Section 2 discusses
the objectives of each sampling activity with respect to the conceptual site model (CSM)
and presents the details associated with the field activities. Section 3 describes the unit’s
physical characteristics, including surface features, geology, hydrogeology, soil types,
demography, and land use. Section 4 presents an evaluation of the nature and extent of
contamination at the MSSB. Section 5 consists of an evaluation of the fate and transport
mechanisms applicable to contaminants detected. Section 6 provides the human health
and ecological BRA. Section 7 provides an evaluation of remedial goal options (RGOs)
based on applicable or relevant and appropriate requirements (ARARs) and the results of
the BRA and fate and transport (or contaminant migration). Section 8 presents a
summary and conclusion of the results from the RFI/RI  Unit Assessment and the BRA
and recommendations for future action.

This RFI/RI  was carried out in accordance with the Federal Facility Agreement (FFA)
between the United States Department of Energy (DOE), the EPA, and the South
Carolina Department of Health and Environmental Control (SCDHEC). The FFA
coordinates clean-up activities at the SRS with one comprehensive strategy that fulfills
the assessment, investigation, and response action requirements of the Resource
Conservation and Recovery Act (RCRA), Section 3004(a), and the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA).

ES.1 Introduction

The Savannah River Site (SRS) is located in west-central South Carolina and occupies an
area of approximately 777 square kilometers (300 square miles). The MSSB is located in
the northwest quadrant of the SRS, approximately 2200 m (7200 ft) southeast of the
nearest site boundary and 185 m (600 ft) southwest of the A-Area Coal Pile Runoff
Containment Basin. The approximate SRS coordinates for the MSSB are N102,000,
E50,600.

l:\erO34\common\drafhb\exec-sum.doc ES-l
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The MSSB was constructed in 1977 to receive liquid waste from the 714-A Motor Shops
oil/water separator. While in use, the basin received effluent discharges from the Motor
Shops that consisted of wastewater with trace amounts of engine oil, grease, kerosene,
ethylene glycol, and detergent. The basin has not been closed or capped, but in 1983 all
discharges to the basin were terminated and the influent  lines from the Motor Shops were
capped. At present, the basin collects rainwater during periods of heavy precipitation.

Previous investigations were conducted
included:

l Soil sampling and analysis

l Soil gas sampling and analysis

l Groundwater sampling and analysis

at the MSSB prior to 1996. These investigations

ES.2 Conceptual Site Model and Study Area Investigation

The CSM identifies the primary source of contamination: wastewater that was
discharged into the MSSB via its associated process sewer lines. The CSM also identifies
the primary and secondary release mechanisms for contamination from this source. The
primary release mechanism for contamination associated with the MSSB is the deposition
of wastewater onto surface soils in the basin and the infiltration and percolation of that

water through basin surface soils. The secondary release mechanisms for contaminants in
surface soil at the MSSB and process sewer lines are volatilization, fugitive dust
generation, and biotic uptake; the secondary release mechanism for contaminants in
subsurface soils at the unit is leaching or excavation/bioturbation.

Additionally, the CSM identifies the media impacted by contamination released from the
unit. Surface soil and subsurface soil are the primary media impacted by contamination
from the MSSB, while subsurface soil is the primary medium impacted by contamination
from the process sewer lines. These media are also secondary sources of contamination
and may undergo additional chemical constituent exchange by infiltration/percolation or
excavation/bioturbation. The secondary media impacted by contamination via
volatilization, fugitive dust generation, and biotic uptake include air (vapor and dust) and
biota, while the secondary medium impacted by leaching is groundwater.

l:\er034\common\draf\exec-sum.doc ES-2
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The CSM guided the RFI/RI  at the MSSB. Phase I Unit Assessment activities included
sampling and analyzing surface and subsurface soils to establish background conditions,
and sampling surface and subsurface soils within the MSSB to identify the unit-specific
constituents (USCs) for nature and extent (Section 4) and constituents of potential
concern (COPCs)  for the BRA (Section 6).

ES.3 Physical Characteristics of the Study Area

The MSSB is located in the northwest quadrant of the SRS at an elevation of
approximately 107 m (350 ft) above mean sea level (msl). The surrounding area varies
between 104-l 07 m (340-350 ft) above msl and slopes gently to the southeast. The basin
is surrounded on all sides by a berm 2 m (6.6 ft) high, which is grown over with grass,
weeds, and small trees. The basin is approximately 63.1 m (207 ft) long, 10.7 m (35 ft)
wide, and 2 m (6.6 ft) deep.

The regional climate at the SRS is characterized by warm, humid summers and mild
winters. The average annual temperature is 17.2”C  (63°F). The average annual
precipitation is approximately 112 cm (44 inches), predominantly in the form of rainfall
with an occasional snowfall.

The MSSB is located in the Upper Three Runs watershed. The ground surface in the
vicinity of the unit slopes gently to the southeast in the direction of Tims Branch. Tims
Branch, the closest natural surface water drainage, is located approximately 1220 m
(4000 fi) from the unit. There is no surface water connection between the MSSB and
Tims Branch or any drainage feature in the area. Groundwater does not outcrop in the
vicinity of the MSSB.

Soil types within and adjacent to the MSSB are classified as Blanton Sand, Udorthent-
Urban Land Complex, and Udorthent soils of the Hawthome/Barnwell  Formations.
Udorthent soils are soils that have been disturbed through construction work and/or pit
filling operations. They show a wide composition variability consisting of gravels, sands,
and clays, and typically have low available water capacity, low organic matter content,
strong acidity, and moderately slow to rapid permeability.

Based on soil borings at and in the vicinity of the MSSB, the unit is underlain by Tertiary
(Eocene) Age deposits of the Dry Branch and Santee formations which, at depth,
comprise the M-Area aquifer zone (water table aquifer) of the Steed Pond Aquifer. In the

I:\erO34\common\drailrrb\exec-sum.doc ES-3



RFIlRIlBRA  for the
716-A Motor Shops Seepage Basin

WSRC-RP-97-134, Rev. 0
April 1997

vicinity of the MSSB, the Dry BranchSantee formations exhibit a wide variation of
lithologic composition, both vertically and laterally, including sand, silty sand to sandy
silt, clayey sand to sandy clay, and clay.

ES.4 Nature and Extent of Contamination

For the analysis of the nature and extent of contamination, sample results are presented
per the CSM (source and pathways), as well as by depth intervals comparable to those
used in the BRA. No Phase I soil samples from the MSSB are interpreted as representing
the primary contaminant source (wastewater formerly discharged into the MSSB). All
MSSB Phase I soil samples are used to characterize secondary sources of contamination
(surface and subsurface soils). Depth intervals for presenting soil sample results are O-O.3
m (O-l ft) and O-l .2 m (O-4 ft) below land surface (bls). The O-l .2 m (O-4 ft) depth

interval includes both the O-O.3 m (O-1 ft) and 0.3-l .2 m (l-4 ft) sample intervals.

Analytical results for MSSB Phase I soil samples are first screened against EPA risk-
based concentrations (RBCs) or risk-based activities (RBAs) and then against unit-
specific background levels. Constituents with detections exceeding both screening
criteria are identified as USCs. The only USC identified for the MSSB is
benzo(a)pyrene, which was detected in one of 12 soil samples at a concentration
exceeding both its RBC and twice average background level.

PAHs can be derived from oil, coal, charcoal, or other similar substances and may be of
anthropogenic or natural origin. They are not very mobile and tend to readily adsorb to
soils. Based on the disposal history of the MSSB, this occurrence of benzo(a)pyrene may
be unit related. However, the compound’s limited frequency of detection in MSSB soils,
together with the unit’s proximity to a railroad known

possible source for this contamination.
to carry coal, suggests another

The CSM identifies soil, groundwater, air, and biota as possible exposure pathways for
contamination from the MSSB. As previously stated, groundwater was not sampled
during the Phase I investigation. Groundwater sampling was to be performed during
Phase II; however, since only one USC was detected in Phase I unit soil samples, the
Phase II investigation was deemed unwarranted. This is in accordance with the decision
rules presented in the work plan for the MSSB (WSRC 1996~).  Area groundwater is under
evaluation as part of the overall groundwater remediation approach as presented in the
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All of the estimated total cancer risks are less than 1 x 10m6, indicating that, under current
conditions, carcinogenic risk is insignificant at the unit. For the O-O.3 m (O-l fi) soil

interval, the total cancer risk for the known on-unit worker is 1 x lo-‘.

ES 6.1.2 Future Land Use Results

Both the future hypothetical on-unit residents and on-unit workers are assumed to be
exposed to surface soils (O-O.3 m [O-l fi]) and subsurface soils (O-l.2 m [O-4  ft]).
Hypothetical residents are also assumed to be exposed to homegrown produce.

Hypothetical On-Unit Industrial Worker

Under the future land use scenario, carcinogenic risks and noncarcinogenic hazards are
calculated for exposure of the hypothetical on-unit resident (adult and child) to surface
and redistributed subsurface soils, and homegrown produce. For the hypothetical on-unit
worker, exposures are to surface soil and redistributed subsurface soil (but not produce).

Noncarcinogenic Hazard

There are no noncarcinogenic HIS for the hypothetical on-unit worker exposure pathways

because reference dose values for noncancer effects are not available for benzo(a)pyrene,
the only unit COPC.

Carcinogenic Risk

For the O-O.3 m (O-l
hypothetical on-unit
dermal contact pathway.

ft) and the O-l .2 m (O-4 ft) soil intervals, the total cancer risk for the
industrial worker is 3 x lo? The risk is from benzo(a)pyrene in the

Hypothetical On-Unit Resident

Noncarcinogenic Hazard

There are no noncarcinogenic HIS for the hypothetical on-unit resident exposure
pathways because reference dose values for noncancer effects are not available for
benzo(a)pyrene, the only unit COPC.
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Carcinogenic Risk

For the O-O.3 m (O-l ft) soil interval, the total cancer risk for the hypothetical on-unit
resident is 1 x 1 0m5. This is below 1 x lOa, but exceeds the initial level of concern for
cancer risk (1 x 10m6).  Pathways with cancer risks of greater than 1 x 1 0m6 include soil
ingestion (Excess Lifetime Cancer Risk [ELCR] = 3 x 1 006),  dermal contact (5 x 1 0m6),
and ingestion of produce (2 x 10m6)  grown in the soil. Benzo(a)pyrene, which is a
secondary constituent of concern (COC), is the only COC identified for the O-O.3 m (O-l
ft) soil interval.

For the O-l .2 m (O-4 ft) soil interval, the total cancer risk for the hypothetical on-unit
resident is 1 x 10m5. This is below 1 x lo*, but exceeds the initial level of concern for
cancer risk (1 x 10D6). Pathways with cancer risks of greater than 1 x 10m6  include soil
ingestion (ELCR = 3 x 1 0W6), dermal contact (5 x 1 0s6), and ingestion of produce (2 x 1 0e6)
grown in the soil. Benzo(a)pyrene, which is a secondary COC, is the only COC identified
for the 0- 1.2 m (O-4 ft) soil interval.

ES. 6.2 Summary of Ecological Risk Assessment

The purpose of the ecological risk assessment (ERA) component of the BRA is to
evaluate the likelihood that adverse ecological effects may occur or are occurring as a
result of exposure to unit-related constituents based on a weight-of-evidence approach.
An ecological risk does not exist unless a given constituent has the ability to cause one or
more adverse effects and it either co-occurs with, or is contacted by, an ecological
receptor for a sufficient length of time or at a sufficient intensity to elicit the identified
adverse effect(s) .

The assessment endpoint at the MSSB is the maintenance of the terrestrial ecosystem,
with no loss of species or community alteration due to antimony or cadmium toxicity.
The testable hypothesis is that the reasonable maximum exposure (RME) concentrations
of antimony and cadmium present in surface and subsurface soils are not toxic to
terrestrial animals at the unit. To verify or recant the testable hypothesis, a receptor
species, the oldfield  mouse, is selected to represent the assessment endpoint. Since it is
unlikely that antimony bioaccumulates or cadmium biomagnifies in the food chain, direct
measurement of antimony and cadmium concentrations in soil media, to be modeled to
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concentrations in the oldfield mouse, is selected as the appropriate measurement
endpoint.

The ERA confirms that the RME concentrations of antimony and cadmium present in
soils at the unit are not toxic to terrestrial animals at the unit. No ecological COCs are
identified at the MSSB waste unit. No hazard quotients (HQs) at the MSSB are greater
than 1. The constituents detected in surface and subsurface soils at the unit do not pose
unacceptable risk, do not threaten the assessment endpoint for the unit, and do not impact
the policy goal applicable to the unit.

ES.7 Remedial Goal Options and Preliminary Remedial Alternatives

RGOs are designed to provide conservative, long-term targets for the selection and
analysis of remedial alternatives. Preliminary COCs, which include primary and
secondary human health COCs and ecological COCs with HQs greater than 1, are

selected because they exceed risk-based criteria in the BRA or because they are projected
to have the potential to leach to the groundwater at levels exceeding a maximum
contaminant level (MCL) or RBC (Section 5).

Primary COCs in the human health risk assessment are defined as constituents that either
individually produce or significantly contribute to risk estimates that exceed a 1 x lo4
risk or an HI of 3 by selecting individual COCs exceeding a risk of 1 x 10m6  or an HQ of 1

in any pathway. If, for example, the risk estimate from exposure to surface soil were
greater than 1 x lo4 (or HI greater than 3), then all of the constituents significantly
contributing to that risk/hazard would be identified as COCs. Each pathway (e.g.,
ingestion, inhalation, dermal contact, and ingestion of produce) would be investigated to
determine the source of the most important constituents.

Secondary COCs in the human health risk assessment are individual COPCs that have a

chemical-specific carcinogenic risk of at least 1 x 1 0m6  or a noncarcinogenic hazard of 0.1
that contributes to a pathway hazard of 1 or greater. Secondary COCs are those

chemicals that are not identified as primary COCs  for a particular receptor. If the level of
a constituent in a given medium exceeds a Federal or state chemical-specific ARAR, that
constituent is also included as a COC.

No contaminant migration COCs  are identified at the MSSB; therefore, contaminant

migration RGOs are not calculated.
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In the current land use scenarios, the human health risk assessment evaluates surface soil
exposures for known on-unit workers occasionally in close proximity to the MSSB. The
one exposure unit for the MSSB is surface soils. No COCs  are determined under current
land use assumptions, only under hypothetical future assumptions.

Residential and industrial exposure scenarios are evaluated in the human health risk
assessment under future land use assumptions. The surface and subsurface soil intervals

are the soil exposure units applied to the future scenarios.

Benzo(a)pyrene is the only human health preliminary COC detected in the surface soils

(O-O.3 m [O-l fi]) in erval.t It exceeds human health risk-based criteria (highest risk = 1 x
low5  for the hypothetical adult/child receptor); the dermal pathway is the most significant
risk contributor at 5 x lo? Benzo(a)pyrene was not detected in the subsurface soils at
depths greater than 0.3 m (1 IX).  The use of 1 mg/cm2  as the soil-to-skin adherence factor
is high, which causes the risk to be high and very conservative in nature. The analyte was
detected in one out of six surface soil samples and in one out of 12 subsurface soil
samples (which includes the O-O.3 m [O-l ft] interval). Therefore, the frequency of

detection is very low. Organics are not screened out based on background comparisons
as part of the COPC selection process for the risk assessment. However, it is interesting
to note that benzo(a)pyrene was detected two out of six times in the background samples
for the surface soils. The maximum concentration (1.13 x 10-l mg/kg) detected in the
background sample is less than the unit concentration (4.10 x 10-l mg/kg). Because
benzo(a)pyrene is not associated with past unit practices, characterization indicates that it

is not unit related, it was detected in only one of 12 samples, and it drives low risk via
conservative risk methodology, benzo(a)pyrene is not a final COC. The preliminary
COC benzo(a)pyrene is eliminated based on the uncertainty analysis; therefore, no human
health RGOs are determined for this unit.

No ecological COCs are identified at the MSSB; therefore, ecological RGOs are not
calculated.
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1.0 INTRODUCTION

1.1 Report Organizatio!

This document describes the RCRA Facility Investigation/Remedial Investigation/
Baseline Risk Assessment (RFI/RI/BRA)  for the 716-A Motor Shops Seepage Basin
(MSSB). It is comprised of eight sections in accordance with United States
Environmental Protection Agency (EPA) guidance (EPA 1989a). Section 1 presents a
history of the unit and the purpose and objectives of the characterization activities.
Section 2 discusses the objectives of each sampling activity with respect to the
Conceptual Site Model (CSM) and presents the details associated with the field activities.
Section 3 describes the unit’s physical characteristics, including surface features,
geology, hydrogeology, soil types, demography, and land use. Section 4 presents an
evaluation of the nature and extent of contamination at the MSSB. Section 5 consists of
an evaluation of the fate and transport mechanisms applicable to contaminants detected.
Section 6 provides the human health and ecological BRA. Section 7 provides an
evaluation of Remedial Goal Options (RGOs) based on applicable or relevant and
appropriate requirements (ARARs), and the
summary and conclusion of the results from
and recommendations for future action.

results of the BRA. Section 8 presents a
the RFVRI Unit Assessment and the BRA

The report also includes the following supporting appendices:

l Appendix A: Field Summary Report (WSRC 1996a),  provides a detailed description
of Unit Assessment activities, together with soil boring logs and field notes.

l Appendix B : Analytical Data, provides laboratory analytical results
taken during RFVRI  field activities.

l Appendix C: Baseline Risk Assessment, provides the assumptions
made in support of the BRA.

for soil samples

and calculations

l Appendix D: Toxicity Profiles, provides information on fate and transport and human
health and ecological effects.
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1.2

1.2.1

RCRA Facility Investigation/Remedial Investigation/Baseline Risk
Assessment Purpose

RCRA Faciliv Investigation Program

The United States Department of Energy (DOE) Savannah River Operations O%e,
Savannah River Site (SRS), Aiken, South Carolina, manages waste materials that are
regulated under the Resource Conservation and Recovery Act (RCRA) of 1976, a
comprehensive law requiring stringent management of hazardous waste. The Hazardous
and Solid Waste Amendments (HSWA), passed in 1984, further augment the 1976
requirements. Certain activities conducted at some SRS waste units require compliance
with operating or post-closure permits issued in accordance with RCRA. These regulated
units are those surface impoundments, landfills, and waste piles (collectively termed
“land disposal units”) which have received hazardous waste since November 19, 1980,
and which require RCRA operating or post-closure permits. The SRS has received a
RCRA permit from the South Carolina Department of Health and Environmental Control
(SCDHEC). Part V of the permit mandates that SRS establish and implement an RF1
Program to fulfill the requirements of HS WA Section 3004 (u).

HSWA Section 3004 (u) mandates the investigation and corrective action at non-
regulated units. These nonregulated units have been termed Solid Waste Management
Units (SWMUs);  they may include any activity where hazardous constituents remain
uncontrolled and could potentially be released to the environment. Section V.A. 1 of the
SRS RCRA Permit lists 65 SWMUs that were identified by EPA Region IV through the
RCRA Facility Assessment process. The permit mandates that these 65 SWMUs be
further investigated to determine the actual or potential impact of each unit on the
environment. The MSSB is a SWMU that requires investigation in accordance with the
RCRA permit. In addition, in 1994, SRS was directed by SCDHEC to process these
SWMUs as integrated RCRAKomprehensive  Environmental Response, Compensation,
and Liability Act (CERCLA) units.

1.2.2 CERCLA Remedial Investigation Program

On December 21, 1989, the SRS was included on the National Priorities List (NPL). A

facility included on the NPL is subject to the provisions of CERCLA. In accordance with
CERCLA, Section 120, the DOE has negotiated a Federal Facility Agreement (FFA) with
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the EPA and SCDHEC to coordinate clean-up activities at SRS with one comprehensive
strategy. Public participation requirements are listed in Sections 113 and 117 of
CERCLA. These requirements include the establishment of an Administrative Record
File that documents the selection of clean-up alternatives and provides for review and
comment by the public of those alternatives.

The Public Involvement, A Plan for the Savannah River Site (DOE 1994) facilitates
public involvement in the decision-making processes for permitting, closure, and the
selection of remedial alternatives. It is available to the public in information repositories
located in communities near the SRS. (The public also has access to the Administrative
Record File through these repositories.) This plan addresses CERCLA, RCRA, and
National Environmental Policy Act (NEPA)  requirements. Unit-specific reports, such as
this one, will be part of the Administrative Record File and will be available to the public.
Information repositories have been established at DOE’s Public Reading Room located at
the University of South Carolina Aiken campus in Aiken, South Carolina, and the
Thomas Cooper Library in Columbia, South Carolina. Additional repositories may be
added or locations may be changed to better meet the needs of the public.

The RF1 Program Plan (WSRC 1989) was developed by SRS to provide guidance and
delineate standard procedures for facility investigations at the SRS. The RF1 Program
Plan was expanded to include CERCLA hazardous substances and has been retitled the
RCRA Facility Investigation/Remedial Investigation Program Plan (WSRC 1993).

1.2.3 RFVRI Objectives

The objectives of the RFVRI  are to investigate and evaluate the sources and extent of
contamination and pathways of contaminant movement to support “an informed risk
management decision regarding which remedy appears to be most appropriate for a given
site” (EPA 1989a). The Unit Assessment includes the following planned activities:

l Evaluating unit-specific background levels of organic and inorganic constituents in all
media of concern (Phase I)

l Collecting data to support the BRA (Phase I)

l Determining the nature and extent of contamination related to MSSB (Phase I)

I:\er034kanmon~~-1  .dcx 1-3



RFURI/BRA for the WSRC-RP-97-134, Rev. 0
716-A Motor Shops Seepage Basin April 1997

l Determining the nature and extent of contamination related to process sewer lines
(Phase II)

l Defining subsurface geology down to the first confining unit (Phase II)

l Determining depth to groundwater and groundwater flow direction in the water table
aquifer (Phase II)

l Collecting data to support the FS (Phase II)

Previous investigations at the MSSB were conducted prior to 1996. These investigations
included soil sampling, a soil gas survey, and groundwater sampling, as discussed in
Section 1.3.3.

The Phase I Unit Assessment was conducted in 1996 as part of the RFI/RI for the MSSB.
The investigation was performed in accordance with the work eIements  and protocols
described in the work plan submitted to the regulatory agencies (WSRC 1996c). It
included soil boring and soil sampling and is discussed in Section 2 of this document.
Based on the results of the Phase I assessment of the MSSB, no Phase II assessment is
required.

1.2.4 Baseline Risk Assessment Objectives

The BRA develops risk information necessary to assist in the decision-making process
for remedial action at the MSSB (EPA 1989a). This risk assessment follows the EPA
Risk  Assessment Guidance for Superfund  (RAGS) (EPA 1989b and 1989c). Objectives
of the BRA are to provide:

An analysis of baseline risks to determine whether or not there is a need for remedial
action and aid the selection of the best remedy

A basis for determining levels of contaminants that can remain in situ that are
adequately protective of human health and the environment

A basis for documenting and comparing potential human health and environmental
impacts for current and hypothetical land uses and various remedial alternatives
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l A consistent process for evaluating and documenting public health threats (EPA
1989a)

The BRA process provides information necessary to justify remedial actions at a unit and
to select the best remedy for that unit: “It is important to recognize that information
should be developed only to help the regulators determine what
reduce risks, and not to fully characterize site risks or eliminate
analysis” (EPA 1989a).

actions are necessary to
all uncertainty from the

The BRA also assesses risks that may result from a release of, and exposure to,
contaminants under reasonable maximum exposure (RME) conditions for current and
hypothetical future land use scenarios and receptors. The RME represents the highest
exposure that is reasonably expected to occur at the unit.

Finally, the BRA evaluates primary contaminant sources and release mechanisms,
environmental transport media, principal exposure points, and exposure routes/receptors.
The potential human health risks and ecological impacts are documented for current and
hypothetical future land uses without the assumption of remedial action, and compared
for various remedial alternatives. Threats to public health can be consistently
documented and evaluated in the framework of the BRA. The information from the BRA
supports identification of areas where no further action or selected remedial actions may
be warranted.

1.3 Unit Description

The SRS is located in west-central South Carolina and occupies an area of approximately
777 square kilometers (300 square miles) (Figure l-l). The SRS is owned by the DOE.
Management and operating services are provided by Westinghouse Savannah River
Company (WSRC). The SRS has traditionally produced tritium, plutonium, and other
special nuclear materials for national defense. Chemical and radioactive wastes have
been generated as by-products of these nuclear material production processes.

Figure 1-2 shows the locations of major SRS facilities. The A Area, located in the
northwestern section of the SRS, has served as an administrative and research center in
addition to housing the motor shops/motor pool facilities. The facilities for fabricating
fuel and target elements for SRS reactors are located in the M Area. The Savannah River
Technology Center, adjacent to A Area, is a process-development laboratory that
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supports production operations. The A Area includes several RCRAKERCLA units,
three of which are shown on the map in Figure l-3: the MSSB, the A-Area Rubble Pile,
and the A-Area Coal Pile Runoff Containment Basin.

1.3.1 Unit Characteristics and History

The MSSB was constructed and placed in service in 1977 to receive liquid waste from the
716-A Motor Shops oil/water separator. The MSSB was designed and constructed as an
unlined seepage basin. The basin measures 63.1 m (207.0 ft) long, 10.7 m (35.1 ft) wide,
and 2.0 m (6.6 ft) deep (Huber et al. 1987). It is surrounded by a berm 2.0 m (6.6 fi)
high. The wastewater flowed into the basin fi=om the northwest through two influent
pipes from the Motor Shop (Building 716-A) and seeped naturally into the soil beneath
the basin. The basin has not been closed or capped, but all discharges to the basin were
terminated in 1983 when the influent  lines from the Motor Shops were capped (Huber et.
al. 1987). Effluent discharges f?om the Motor Shops included wastewater with trace
amounts of engine oil, grease, kerosenes, ethylene glycol, and soapy water. A ramp was
built into the eastern end of the basin in 1988 (WSRC 199Oa) to facilitate soil sampling.
At present, the basin collects rainwater during periods of heavy precipitation. Figures l-4
through l-7 are photographs of the MSSB.

1.3.2 Unit Setting

The SRS is located in the Atlantic Coastal Plain, primarily on the Aiken Plateau (Figure
l-8). The A&en Plateau is bounded by the Piedmont Physiographic Province on the
north and by the Savannah and Congaree Rivers on the west and east, respectively. The
plateau slopes southward from elevation 198 m (650 A) above mean sea level (msl) at the
Fall Line to its southern boundary, which is marked by a regional break in slope at an
approximate elevation of 76 m (250 A) above msl. The surface of the Aiken Plateau is
characterized by broad interfIuvial  areas dissected by narrow, steep-sided stream valleys.

Nearly all of the SRS lies within the Savannah River drainage basin, with the Savannah
River forming the southwestern boundary of the SRS. Major southwestward flowing
tributaries to the Savannah River include Upper Three Runs Creek, Tinker Creek,
Fourmile  Branch, Pen Branch, Steel Creek, and Lower Three Runs Creek (Figure l-9).
Ground surface elevations at the SRS range from approximately 21 m (70 ft) above msl at
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the mouth of Lower Three Runs Creek to over 122 m (400 fi) above msl on the plateau
(WSRC 1995a).

The A Area is located in the northwestern comer of the SRS and serves as a main
administrative hub for the site. The 7 16-A MSSB is located in A Area south of the
railroad tracks near the automotive shop. The elevation varies between 104-107 m (340-
350 i?) above msl and slopes gently to the southwest. A small drainage feature runs
through the area approximately 91 m (300 fi) to the east of the MSSB. The headwater is
a National Pollutant Discharge Elimination System (NPDES)-permitted  outfall  (A-01 1).
This drainage feature turns southwest and discharges into a tributary of Tims Branch.
Tims Branch discharges into the Upper Three Runs Creek located 5.6 km (3.5 mi) to the
southeast. There is no surface water connection between the MSSB and the drainage
feature. Groundwater is approximately 46 m (150 A) bls in the A Area and does not
outcrop in the vicinity of the MSSB.

1.3.3 Previous Invesfigutions

The first step to determine if a hazardous substance has been released from a
RCRAKERCLA  unit is a preliminary unit evaluation. The primary goal of the
preliminary evaluation is to determine if an unacceptable risk to human health and/or
environment may exist at a unit and, if so, what course of action is appropriate to reduce
these risks to an acceptable level. If the preliminary unit evaluation indicates that the
potential for environmental contamination exists, then a unit screening must be
performed. Section 1.3.3. I discusses the Preliminary Unit Evaluation and Section 1.3.3.2
describes the Unit Screening completed at the MSSB. Section 2 details the Unit
Assessment conducted in 1996.

I .3.3.1 Preliw Unit Evaluation

A review of existing literature and information from the MSSB was conducted and
included, but is not limited to, the following:

l The unit disposal history and unit area characteristics

l Physical and chemical characteristics of the waste (hazardous and nonhazardous)
known to be managed at the unit
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l The general hydrogeologic conditions of the unit and the current environmental
setting

l Any previous sampling and/or monitoring data for the unit

Ekhting Literature and Information

The documents listed below were reviewed during the Preliminary Unit Evaluation of the
MSSB.

Westinghouse Savannah River Company, 1990a. RCRA Facility InvestigatioPJ
Remedial Investigation Plan for the 716-A Motor Shops Seepage Basin. WSRC-RP-
90-5 8 1.

Pirkle, Robert J. and D. J. Masdea, I. 993. Soil Gas Investigations Near the A-Area
MSSB, Including Areas 716A and 731-A, Savannah River Site. Microseeps,
University of Pittsburgh Applied Research Center.

Westinghouse Savannah River Company, 1993. RCRA Facility Investigation/
Remedial Investigation Program Plan. WSRC-RP-89-994.

Once literature was reviewed, the “RCRAKERCLA Unit Literature Review Checklist”
was completed. This checklist presents RCRAKERCLA  unit data and information that
are specific to each individual environmental medium. Copies of the completed checklist
appear in Appendix A. 1 of the RF...H  Work Plan for the MSSB (WSRC 1996c).

Unit Reconnaissance

Following a review of existing data and information, a unit reconnaissance was
performed. The unit reconnaissance (field observation and characterization) was
conducted to further assess the following field conditions:

l Environmental setting

l Source characterization (unit conditions and waste characteristics)

l Waste release potential (for each environmental medium)

The completed “Unit Reconnaissance Field Data Sheets” list the unit-specific factors that
were considered during the reconnaissance and provide appropriate written
documentation of field observations. The “Unit Reconnaissance Field Data Sheets” for
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the MSSB are provided in Appendix A.2 of the RFI/RI Work Plan for the MSSB  (WSRC
1996c).

Based upon the information available for the Preliminary Unit Evaluation, it was
concluded that the potential for environmental contamination exists at the MSSB.

1.3.3.2 ut Screa

Because the Preliminary Unit Evaluation indicated hazardous materials were disposed of
at the unit, a Unit Screening Program was initiated. It evaluated (through the collection
and analysis of environmental samples) whether the wastewater disposed of in the MSSB
had impacted soils within the seepage basin. The Unit Screening Program consisted of
the following:

l Confirmation soils analysis

l Soil gas analysis

l Groundwater analysis

Confirmation Soils Analysis

The initial unit screening, performed at the MSSB in November 1988 (WSRC 199Oa),
consisted of confirmation soils analysis that screened for nonvolatile organic compounds,
inorganic species, radioactivity, and volatile organic compounds (VOCs).  Since there
was no historic evidence of overflow of the basin, all sampling activities were conducted
within the physical boundaries of the basin. Figure l-10 shows the sampling Iocations  of
the initial unit screening.

The soil samples were analyzed at the intervals and for the constituents indicated in Table
1-l. Overall, the quality control (QC) sample results indicate that the field sampling and
laboratory handling met the quality assurance (QA) objectives (WSRC 1990a).  Two
constituents were detected in the laboratory method blanks, acetone and methylene
chloride. Both are documented laboratory artifacts and laboratory contamination may
account for their presence in unit soil samples.

Table 1-2 presents the results of the soil analyses. The concentrations listed are reported
as “above detection limits;” however, the detection limits are not reported. VOCs,
specifically acetone and methylene chloride, and metals are the primary hazardous
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constituents detected in soil samples collected from the basin. As stated above, both
acetone and methylene  chloride were detected in the laboratory method blank; therefore,
their presence in unit soil samples is suspect. Metals detected in the soils include
antimony, arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, thallium,
vanadium, and zinc. The following semivolatile organic compounds (SVOCs)  were also
detected: 2-methylnaphthalene, bis-(2_ethylhexyl)phthalate,  ethylbenzene, fluoranthene,
phenanthrene, pyrene, and xylenes. One sample was found to contain PCB 1254. Four
samples from two boreholes were analyzed for radioactivity. One sample, from Boring 4
at 7.6-8.2 m (25-27 fi) below land surface (bls) has a gross beta concentration above the
detection limit. No samples show gross alpha or radium above detection limits.

Soil Gas Investigation

A soil gas survey was performed for the MSSB in 1991 (Pirkle and Masdea 1993). In
total, 188 locations in and near the seepage basin were sampled to determine the nature
and extent of contamination in near-surface soil gases at the unit. Samples for VOCs and
hydrocarbons analysis were collected fiorn depths of 0.9-l .2 m (3-4 ft). Samples for
mercury analysis were collected from 0.3-0.45 m (l-l .5 ft). The following compounds
were detected: Cr-C4 hydrocarbons; C5-C10 normal paraffins; the aromatic hydrocarbons
benzene, toluene, ethylbenzene and xylenes (BTEX); selected chlorinated hydrocarbons;
and mercury. Table 1-3 summarizes the analytical results for the soil gas survey.

Mercury was detected only in minor amounts within the MSSB. One location in the
northeastern corner of the A-Area Rubble Pile (73 l-6A) had a mercury reading of 2.9
pg/g,  all other locations were one to three orders of magnitude lower. Only low levels of
VOCs were found and no VOC was found in excess of 1.5 parts per million (ppm).  Only
tetrachloroethylene (PCE) had occurrence frequencies greater than 10 percent. The
analytical results for the light hydrocarbons indicate that all analytes except the butanes
have occurrence frequencies greater than 50 percent; however, only methane was detected
in amounts greater than 10 ppm.

A large chlorinated hydrocarbon plume was detected to the west of the basin. The most
significant contaminant in the plume is tetrachloroethylene. Other detected compounds
include trichloroethylene, chloroform, carbon tetrachloride, 1 , I,1 -trichloroethane (1 , 1 , 1 -

TCA), and trans- 1,2-dichloroethylene. The area1 extent of contamination was not
determined in this study. The last samples, collected on the edge of the A-014 outfall,

I:hO34k-ommon\drafbrbiscc-I  .doc l-10



RFI/RI/BIU  for the WSRC-R&97-134,  Rev. 0
716-A Motor Shops Seepage Basin April 1997

had some of the highest readings taken. No samples were collected across the outfall or
downstream.; therefore, the extent of contamination could not be defined.

The unit screening data indicated that hazardous materials had been managed at the
MSSB and, in accordance with the RFURI  Program Plan, additional investigations were
required. Additional data were needed to determine the vertical and horizontal extent of
contamination and for input to conduct the BRA.

A-Area and M-Area Regional Groundwater Quality

The A-Area and M-Area soil and groundwater contamination is a result of prior waste
disposal practices previously considered acceptable. The primary source of area
contamination was the M-Area Settling Basin, a 30.3-million-liter  (8-million-gallon)
impoundment that received effluent from the M-Area manufacturing facilities. The basin
was constructed in 1958 to settle out and contain uranium and other heavy metals
discharged from aluminum forming/metal finishing operations. Overflow from the
settling basin was transported to a natural seepage area to a shallow depression (known
locally as Lost Lake) via a drainage ditch. These structures comprise the M-Area
Hazardous Waste Management Facility. The facility was removed from service in July
1983 and did not accept wastewater discharges after that date.

The effluent discharged to the unlined M-Area Settling Basin contained heavy metals and
chlorinated solvents (PCE, trichloroethylene [TCE], and 1 , 1,l -TCA,  used as degreasers).
Most of the metals (aluminum, nickel, depleted uranium, and lead) were effectively
captured in the basin’s sediments. Approximately 0.91 million kilograms (2 ‘million
pounds) of chlorinated solvents were also released into the basin. After the discovery of
chlorinated solvent groundwater contamination below the settling basin in June 1981,
SRS established a corrective action program that included extensive groundwater
monitoring and groundwater recovery for treatment.

The M-Area Settling Basin was certified closed in 1991 per RCRA requirements. The
closure and the groundwater remediation activities have been conducted in compliance
with a hazardous waste permit from the SCDHEC. Groundwater cleanup was instituted
voluntarily in 1983, and a full-scale pump-and-treat system began operating in 1985.
Eleven groundwater recovery wells were installed; one, RMW6, is located southwest of
the MSSB near NPDES outfall A-014. The MSSB is in the zone of capture from RMW6
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and A-O 14. Since startup in 1985, the system has removed more than 130,000 kilograms
(286,000 pounds) of solvents from more than 5.87 billion liters (1.55 billion gallons) of
groundwater.

Another potential source of solvents to the groundwater in the A and M Areas is the A-
0 14 outfall. The A-O 14 outfall is connected to the M-Area production facilities via an
underground sewer line. Solvent wastes were disposed through the outfall from the
1950s until the mid- 1960s; however, the quantities and concentrations are unknown.

In 1990, a Vadose Zone Characterization Program was performed (WSRC 1990b), which
included a soil gas investigation and soil boring installations. TCE and PCE were
detected in the vadose zone near the A-O 14 outfall. Subsequently, a soil vapor extraction
system was installed near the outfall.

Installation of assessment monitoring wells in A/M Area has been conducted in several
stages under a RCRA, Part B, corrective action permit. Piezometers were used
extensively as part of the groundwater investigation program. They were also used to aid
in locating the monitoring wells. Monitoring wells, in addition to soil borings, cone
penetrometers and piezometers, have all been used in the groundwater monitoring
process. This has been a progressive, on-going, phased process emphasizing the
delineation of the lateral and vertical extent of groundwater contamination.

The upper and lower “Lost Lake” aquifer zones have the greatest area1 extent of TCE
contamination. The highest concentrations are localized around the M-Area Basin, the A-
014 outfall, the process sewer line to the M-Area Basin, and the solvent storage and
handling areas. The “M-Area” aquifer zone, which is most likely to be affected by the
MSSB, exhibits the next largest area1 extent of TCE contamination (Figure l-l 1). The
highest concentration of TCE (3,000,OOO  parts per billion Cppb]  at MSB-3D) was noted in
the “M-Area” aquifer zone. This well, located at the junction of the M-Area Settling
Basin and the process sewer line, is one of two sites with confirmed dense nonaqueous
phase liquids (DNAPLs).  DNAPLs  have also been detected in Well MSB-22, Well
AOBl,  located near the MSSB and screened in the “M-Area” aquifer zone, was found to
contain only 64 ppb of TCE (see Table l-4).

As with TCE, the greatest area1 extent of PCE contamination is in the upper “Lost Lake”
aquifer zone. The “M-Area” aquifer zone has an almost equal areal extent (Figure 1-12).
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The highest concentrations are noted around the M-Area Basin, the A-014 outfall, the
process sewer line, and the storage and handling areas. As with TCE, MSB-3D noted the
highest concentration of PCE (33,000,OOO  ppb). The deeper aquifers/aquifer zones (the
“middle sand” of the Crouch Branch confining unit and the Crouch Branch aquifer)
exhibit the least contamination. The general trend is for the contaminants to migrate both
horizontally and vertically with the predominant groundwater flow direction. Well
AOBl  was found to contain 47 ppb of PCE (see Table l-4).

Monitoring Well Data

Figure l-3 shows the locations of existing groundwater wells near the MSSB. Wells
located in the immediate vicinity of the unit include AOBl ; AOB2; AOB3; and one well
cluster MSB35, which consists of three wells, MSB35A, MSB35B and MSB35TA.
Groundwater wells in the A Area are sampled and analyzed for a wide range of
parameters. The parameters analyzed include indicators of water quality (pH, specific
conductivity, gross alpha, nonvolatile beta, etc.) and specific chemical constituents
including organic compounds, specific radionuclides, and nonradiological inorganic
species. Not all parameters were analyzed for in
groundwater can be divided into two categories,
presents a list of constituents detected above the
(PDWS) in groundwater (EPA 1995a).

all quarters. Contamination in the
organic and inorganic. Table l-4
Primary Drinking Water Standards

Two organic constituents, dichloromethane and TCE, have been detected above PDWS at
least once between the first quarter of 1991 and the last quarter of 1995. Both are
chlorinated VOCs  that have been used at the SRS. Two inorganic constituents have been
detected above PDWS at least once during the same time period, antimony and mercury.

Dichloromethane and TCE were both detected at maximum levels in well AOBl, which
is screened in the “M-Area” aquifer zone, Antimony was detected at maximum levels in
well AOB2, which is also screened in the “M-Area” aquifer zone. Mercury was detected
at maximum levels in well MSB35A, which is screened in the “Middle Sand” aquifer
zone of the Crouch Branch confining unit.
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2.0 CONCEPTUAL SITE MODEL AND STUDY AREA INVESTIGATION

The conceptual site model (CSM) guided the RCRA Facility Investigation/Remedial
Investigation @WI/RI) at the 716-A Motor Shops Seepage Basin (MSSB) by identifying
the source of contamination, release mechanisms, the media of concern, and the receptors
of interest. This section provides the CSM for the MSSB and discusses the field
activities as they pertain to the CSM.

2.1 Conceptual Site Model Application

Figure 2-l is a graphical presentation of the mechanisms for release of contaminants from
the primary source at the MSSB. The emphasis is on pathways through which
contaminants could migrate from the source to receptors. The CSM identifies the source
of contaminants, release mechanisms, the media of concern, and the receptors of interest
for the unit. The CSM outlines the pathways to potential human and ecological receptors.
Each of the seven generic components of the CSM is described below.

Primary Sources of Contamination

The primary source of contamination from within the MSSB is wastewater received
through discharge pipes from the process sewer lines after it passed through an oil/water
separator. The effluent included trace amounts of engine oil, grease, kerosene, ethylene
glycol, detergents, and fuels (petroleum).

Primary Release MechanLwzs  of Source Contamination

Hazardous wastes may have been released from the primary source of contamination by:

l Deposition of wastewater on the surface soils in the seepage basin

l Infiltration and percolation of wastewater through the seepage basin soils into
subsurface soils

Secondary Source of Contamination

Environmental media impacted by release of source contamination may include:

l Surface soil in the seepage basin
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l Subsurface soils beneath the seepage basin via infiltration, percolation, and leaching

l Surface soil in the seepage basin via excavation or bioturbation bringing subsurface
soils to the surface

Secondary Environmental Release Mechanisms

Environmental media may serve both as a reservoir via chemical bonding and biotic
uptake and as a secondary release mechanism for contaminants from the seepage basin.
Secondary environmental release mechanisms may include:

l Fugitive dust and/or volatile emissions from surface soils

l Biotic uptake occurring in the seepage basin

l Leaching of contaminants from subsurface soils into the groundwater

Path ways of Exposure

Contact with contaminated environmental media creates the points of exposure evaluated
in the Baseline Risk Assessment (BRA). The environmental media to be evaluated
include:

l Soil

l Windblown dust and volatile emissions from soils at the seepage basin

l Groundwater (used as potential future domestic water, human health only)

l Biota

Exposure Routes

Exposure routes for human and ecological receptors include:

l Ingestion of contaminated media

l Inhalation of windblown dust and volatile emissions

l Dermal contact with contaminated media
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Receptors

Human and ecological receptors are identified below.

Human receptors evaluated include:

l Known on-unit workers

l Hypothetical future on-unit residents

l Hypothetical future industrial on-unit workers

Ecological receptors may include:

l Terrestrial ecological receptors

Aquatic receptors are not considered due to the ephemeral nature of water in the seepage
basin and the lack of other aquatic points of exposure.

2.2 Investigation Objectives

The unit history and data collected in 1988 as part of the unit screening did not fully
define the nature and extent of contamination at the MSSB. Consequently, a Unit
Assessment Plan was designed to address data gaps identified as part of the data quality
objective (DQO) process and to determine the nature and extent of contamination that
might be harmtil to human health and the environment (WSRC 1996c). The data
collection was implemented to achieve the following objectives:

l Determine unit-specific background or reference levels for organics  and inorganics  in
soils

l Determine if any unit-specific constituents (USCs)  in the evaluation of nature and
extent of contamination (Section 4) or constituents of potential concern (COPCs)
evaluated in the BRA (Section 6) were present

l Collect data needed to support the human health and ecological BRA

l Collect data to support the treatabilityifeasibility  study
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2.3 Unit Assessment Investigation

The Phase I Unit Assessment included installing and sampling six soil borings outside the
unit to characterize background constituent concentrations for the area. Six soil borings
were also sampled inside the unit to determine the extent of soil contamination and to
identify USCs and COPCs (if present). Surface (O-O.3 m [O-l A]) and subsurface (0.3-l .2
m [l-4 R]) samples were collected at each boring. No confining units were
and no groundwater samples were collected during the investigation.

Sampling activities followed the guidelines for soil boring investigations as
Section 6 of the Hydrogeologic Data Collection Manual (WSRC 1992).
Assessment activities are described in detail in Appendix A.

The samples were analyzed for the following (EMS 1996):

Target Compound List (TCL) volatiles

TCL semivolatiles

TCL pesticides/polychlorinated biphenyls (PCBs)

Target Analyte List (TAL) inorganics

Gross alpha

Nonvolatile beta

Cation exchange capacity

Total Petroleum Hydrocarbons (TPH)

Total Organic Carbon (TOC)

Tentatively Identified Compounds (TICS)

Hand auger drilling techniques were used for background and unit sample collection.

penetrated

detailed in
The Unit

Prior to sample collection, the soil was removed from the hand auger and visually
examined and lithologically described in the field. The lithologic description included
grain size, sorting, color, major sediment type, texture, sedimentary structures, and
accessory minerals. Geologic logs were prepared in the field and are provided in
Appendix A. Quality assurance and sample handling (with associated decontamination)
procedures were followed according to the Hydrogeologic Data Collection Manual
(WSRC 1992).
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2.3.1 Background Investigation

The DQO process (described in Section 2.2) recognized background soil data as a data
gap. Because the CSM identified surface and subsurface soils as potential secondary
sources, six soil borings (ABK-SBl through ABK-SB6) were installed to obtain unit-
specific reference data for soil background characterization (see Appendix A). Figure 2-2
shows the boring locations. The soils at these sampling locations were presumed to be
unaffected by unit activities. The soils were analyzed for organic and inorganic
constituents, as discussed in Section 4. Analytical data from soils within the MSSB are
compared to background soils data to determine USCs and COPCs. The background data
from these samples are also used during the BRA to support the human health and
ecological risk evaluations.

2.3.2 Primary Source Investigation

According to the CSM, the primary source of contamination from within the MSSB is
wastewater received through discharge pipes from the process sewer lines after it passed
through an oil/water separator. The effluent included trace amounts of engine oil, grease,
kerosene, ethylene glycol, detergents, and fuels (petroleum). All discharges to the basin
were terminated in 1983 and the influent  lines from the Motor Shops were capped (Huber
et al. 1987). The primary environmental media impacted by the release of source
contamination include surface and subsurface soils within the MSSB. One data gap
identified by the DQO process was whether COPCs or USCs were present in surface and
subsurface soils from within the MSSB. Therefore the investigation included analysis of
these media.

2.3.3 Secondary Source Investigation

Surface and subsurface soils constitute the potential secondary source of contamination
within the MSSB. Data gaps identified during the DQO process include (1) analytical
data to determine whether COPCs or USCs are present in soils from within the MSSB,
(2) data to support the BRA, and (3) data to support the treatabilityifeasibility  study.
During the field investigation, six soil borings were installed within the MSSB at the
locations shown in Figure 2-3. (The sampling techniques used are described in Appendix
A). In each boring, soil samples were collected from O-O.3 m (O-l ft) for the surface
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interval and from 0.3-l .2 m (l-4 R) for the subsurface interval. The soil samples were
analyzed for organic and inorganic constituents; the data are discussed in Section 4.

2.3.4 Exposure Pathway Investigation

Exposure pathways for potential receptors at the MSSB include soil, air, biota, and
groundwater. Surface and subsurface soils were investigated as described in Section
2.3.3. The results of the soils investigation indicate that no further investigation is
warranted.

2.3.5 Physical Characteristics Investigation

Regional information about the Savannah River Site (SRS) was reviewed to develop a
more complete environmental setting of the MSSB. This information was obtained from
existing documents that describe geologic and hydrogeologic properties within specific
areas of the SRS. The unit-specific environmental setting is presented in Section 1.3.2.

Piezometric cone penetrometer technology tests and field hydraulic permeability tests
(slug tests) to determine the physical characteristics of unit aquifer and confining layers
were planned as part of the Phase II Unit Assessment. Based on the results of Phase I,
however, the Phase II assessment is not required.
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3.0 PHYSICAL CHARACTERIZATION OF THE STUDY AREA

3.1 Surface Features

The 716-A Motor Shops Seepage Basin (MSSB) is located at an elevation of
approximately 107 m (350 ft) above mean sea level (msl) on the side of a steep man-
made slope. The surrounding area varies in elevation between 104-107 m (340-350 fi)
above msl and slopes gently to the southeast. The basin measures 63.1 m (207.0 ft) long,
10.7 m (35.1 fi) wide, and 2.0 m (6.6 ft) deep (Huber et al. 1987), with a total operational
capacity of approximately 12 18 m3 (43,000 ft3). The seepage basin is surrounded by a
berm 2.0 m (6.6 fi) high. The berm of the basin is grown over with grass, weeds, and
small trees. A ramp was built into the eastern end of the basin in 1988 (WSRC 199Oa) to
facilitate soil sampling. At present, the basin collects rainwater during periods of heavy
precipitation.

3.2 Meteorology

The Savannah River Site (SRS) maintains a system of seven meteorological towers
located adjacent to each production area and at the WJBF-TV tower about 9 miles north
of the site. Data from these various sources have been compiled and published in several
documents including the SRS Environmental Report for 1995 (WSRC 1996b). Generally,
the SRS region has a temperate climate with short, mild winters and long, humid
summers. The average annual temperature is 17.2OC (63OF), with daily temperatures
ranging from 21-33°C  (70092°F)  in the summer, and 3.9-15°C (39059°F)  in the winter.
Average annual precipitation is approximately 111.7 cm (44 in), predominantly in the
form of rainfall with an occasional snowfall. The average annual wind speed is
approximately 11.25 krn/hr  (7 mph), generally to the southeast or northwest.

3.3 Surface Water Hydrology

The MSSB is located in the Upper Three Runs watershed. The ground surface in the
vicinity of the MSSB slopes to the southeast in the direction of Tims Branch,
approximately 1220 m (4000 fi) away, which is the closest natural surface water drainage.
There is no surface water connection between the MSSB and Tims Branch or any
drainage feature in the area.
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The soil types in and adjacent to the MSSB have been identified as Blanton Sand,
Udorthent-Urban Land Complex, and Udorthent soils of the HawthomeIBamwell
Formations (United States Soil Conservation Service 1990). Udorthent soils generally
include other standard soil series that have been disturbed through construction work
and/or pit filling operations. Udorthent soils show a wide compositional variability
consisting of gravels, sands, and clays. They typically have low available water capacity,
low organic matter content, strong acidity, and moderately slow to rapid permeability.

Sediments encountered during a previous investigation (WSRC 199Oa) consist of
yellowish-brown to orange-pink to reddish-brown, fine-grained sand with clay. The
sands are generally well sorted and subangular.

3.5 Geology

3.5.1 Regional Geoloa

Figure 3- 1 shows the stratigraphic sequence at the SRS. The SRS is underlain by a
seaward-thickening wedge of unconsolidated and semiconsolidated fluvial,  deltaic, and
marine sediments. The sedimentary wedge thickens from approximately 198 m (650 ft)
at the northern boundary of SRS to approximately 366 m (1200 ft) at the southern
boundary. These sediments range in age from Late Cretaceous to Holocene. The Late
Cretaceous sediments rest directly on saprolite derived from underlying crystalline
basement rocks of Precambrian/Paleozoic age or on Triassic-age sediments, which
occupy the fault-bounded Dunbarton Basin.

3.5.1.1 . . .
Paleozoic and Tnass~

Data from a few deep wells and coreholes indicate that the Paleozoic crystalline basement
rock is composed of chlorite-hornblende schist, hornblende gneiss, and lesser amounts of ,

other types of crystalline rock. The Triassic Dunbarton Basin sediments are composed of
poorly sorted conglomerate and sand and clay; they are generally dark red in color.
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3 S. 1.2 Cretaceous

The Cretaceous sediments comprise the Lumbee Group, which includes
In ascending order, these are the Cape Fear, Middendorf, Black Creek,
Formations. The dip of the upper surface of the Lumbee Group is to
approximately 4 m/km (21 Wmile) across the SRS. The Cape

four formations.
and Steel Creek
the southeast at
Fear Formation

nonconformably  overlies the weathered and eroded surface of the basement complex, and
consists of a heterogeneous sequence of clays, sandy clays, and clayey sands.  The
Middendorf  Formation unconformably overlies the Cape Fear Formation and consists of
medium- to coarse-grained, poorly sorted, angular, tan to yellow sands. The Black Creek
Formation consists of clay laminae interbedded with layers of fine-grained clayey sand.
The Steel Creek Formation consists of medium to coarse, yellow to gray sand
interbedded with clay.

3 S. 1.3 Paleocene and Early Eocene

Paleocene and Early Eocene sediments of the Black Mingo Group overlie the Cretaceous
sediments. The upper surface dips to the southeast at about 3 m/km (16 Wmile)  across
the SRS. At the SRS, the Black Mingo Group consists of the Lang Sync/Sawdust
Landing and the Snapp and Fourmile Formations. The Lang Sync/Sawdust  Landing
Formation is composed of two dark gray to black, fining upward, sand-to-clay sequences.
It is unconformably overlain by the Snapp Formation in the southern part of the SRS;
however, in the A/M Area, the Snapp Formation is not present. In the NM Area the
Lang Sync/Sawdust  Landing Formation is overlain by the Fourmile Formation. The
Fourmile  Formation consists of white to brown, moderately well sorted, coarse- to fine-
grained  sands.

3.5.1.4 Eocene

Eocene sediments of the Orangeburg Group overlie the Black Mingo Group. The
Orangeburg Group consists of the lower Middle Eocene Congaree Formation and the
Upper/Middle Eocene Warley Hill and Santee Formations. Sediments of the Orangeburg
Group are exposed at lower elevations in many places on and near the SRS. The
sediments thicken from approximately 30.5 m (100 ft) at the northwestern SRS boundary
to 49 m (160 fi) near the southeastern boundary. The dip of the upper surface of the
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Orangeburg sediments is about 2.2 m/km (12 ft/mile) to the southeast of the site.
Downdip  at the coast, the Orangeburg Group is about 99 m (325 fi) thick.

Sediments of the Congaree Formation consist predominantly of well sorted, fine to coarse
quartz sand. Thin, discontinuous clay layers occur locally near the middle and bottom of
the formation. The sands are typically poorly sorted and vary in color from yellow to
orange, tan, and green.

Fining upward sands of the Warley Hill Formation unconformably overlie the Congaree
Formation. Silt and clay content increases and glauconite is more common in the Warley
Hill Formation. The Santee Formation overlies the Warley Hill and is composed of
sands, calcareous sands, clays, and limestone. The calcareous portion of the Santee
Formation is absent in the A/M Area. “Green clay” beds in the interval are referred to in
many SRS reports.

The Upper Eocene Bamwell Group, which overlies the Santee Formation, is subdivided
into the Clinchfield, Dry Branch, and Tobacco Road Formations. The Clinchfield
Formation is not present in the A/M Area. The Dry Branch Formation is subdivided into
three members: the Griffins Landing Member, which is also not present in the A/M Area;
the Irwinton Sand Member, which consists of moderately sorted sand with locally
abundant clay layers; and the Twiggs Clay Member, which is present at various
stratigraphic intervals within the Dry Branch
distances. The Twiggs Clay Member, called
of thin, laminated clays and clayey sand.

Formation but it is not continuous over long
the “tan clay” in many SRS reports, consists

The uppermost Eocene unit is the Tobacco Road Formation, which consists of clayey,
very fine- to medium-grained sands and sandy clays. The Miocene Upland Unit
Formation was deposited in swales eroded into the underlying Bamwell Group. The
Upland Unit consists of clayey, poorly sorted, feldspathic, angular, coarse-grained sand
and sandy pebble zones. Cross-bedding is evident in outcrops.

3.5.2 Unit-SpeciJic  Geology

The unit-specific geology of the A/M Area indicates the following (Huber et al. 1987):

l The Lumbee Group (also known as the “Tuscaloosa” section) is similar to that for the
central SRS
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l The Lang Sync/Sawdust Landing Formation is mostly a gray clayey sand or sandy
clay with mica and marcasite or gypsum

l The Congaree Formation is generally a clayey sand with fewer separate lenses of clay
and sand than for the central SRS

l The calcareous zone of the Santee Formation is absent

l The Green Clay is discontinuous

l The Clinchfield Formation is absent

l The Griffins Landing Member of the Dry Branch Formation is absent

l The Twiggs Clay Member of the Dry Branch Formation is about 1 m (3.3 A) thick
and lies in the unsaturated zone

3.6 Hydrogeology

3.6-I Regional Hydrogeology

Two hydrogeologic provinces have been identified at the SRS, the Southeastern Coastal
Plain hydrogeologic province and the underlying Piedmont hydrogeologic province
(Aadland and Bledsoe 1990). The Southeastern Coastal Plain hydrogeologic province
has been divided into three aquifer systems separated by two confining systems (WSRC
1995b) (Figure 3-2). The hydrogeologic units of interest to this investigation are
contained within the Southeastern Coastal Plain hydrogeologic province, a multilayered
hydrologic system, which consists of unconsolidated Coastal Plain sediments of Late
Cretaceous and Tertiary age.

The Southeastern Coastal Plain hydrogeologic province is separated from the underlying
Piedmont hydrogeologic province by the Appleton Confining System. The Appleton
Confining System correlates generally with the Cape Fear Formation (Figure 3-l) and
represents the bottom of the Cretaceous section at the SRS. Because of its fine-grained
and clayey character, the Cape Fear Formation is an effective confining unit separating
the water-bearing units of the Cretaceous section from the basement complex, which
contains water of poor quality in Paleozoic crystalline rocks and Triassic-age sediments.

In descending order, the aquifer systems at the SRS include the Floridan  aquifer system,
the Dublin aquifer system, and the Midville aquifer system. The Floridan  aquifer system
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is separated from the underlying Dublin aquifer system by the Meyers Branch Confining
System. The Dublin aquifer system is separated from the underlying Midville aquifer
system by the Allendale Confining System.

In the northern portion of the SRS (Ah4 Area), however, the Meyers Branch and
Allendale confining systems are discontinuous, forming the Floridan-Midville aquifer
system. The Floridan-Midville aquifer system is also divided into three aquifers, which
are separated by two confining units (Figure 3-2). In descending order, the Steed Pond
aquifer is underlain by the Crouch Branch confining unit, which separates the Steed Pond
aquifer from the Crouch Branch aquifer. The Crouch Branch aquifer is separated from
the underlying McQueen Branch aquifer by the McQueen Branch confining unit.

Within the A Area, approximately 30 percent of precipitation (38.5 cm/yr [15 in&])
enters the groundwater system (Cahill 1982). Recharge for the A Area predominantly
infiltrates and recharges the Steed Pond Aquifer, which discharges as surface water to
Tims Branch, Upper Three Runs Creek, and the Southwest Swamps (Marine and Bledsoe
1984). The Crouch Branch Aquifer receives recharge from an outcrop area
approximately 4 km (2.5 miles) north of the A Area and from the overlying Steed Pond
Aquifer through the Crouch Branch confining unit. Discharge from the Crouch Branch
Aquifer occurs to the southwest along the Savannah River (Lewis and Aadland 1992).

Because of an apparent overall strong potential for vertical movement of groundwater
throughout the A Area, the thickness, horizontal continuity, and extent of the local
confining units and zones control the overall velocity and direction of groundwater within
the A-Area. Hydrostratigraphic interpretations indicate that the “green clay” confining
zone, which separates the M-Area Aquifer zone and the Lost Lake Aquifer zone, thins in
a northerly direction. In addition, the Crouch Branch Confining Unit thins in a similar
fashion toward the northern portion of the A Area. This hydrostratigraphic condition
allows groundwater to penetrate deeper into the underlying units.

As indicated in Figure 3-2, the confining units thin out in the northern portion of the SRS
(which includes the A/M Area) and the three aquifer systems coalesce to form one aquifer
system, called the Floridan-Midville aquifer system.
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In the A/M Area the Floridan-Midville aquifer system is 170 m (557 ft) thick and extends
from the water table to the Appleton Confining System (WSRC 1995b). The aquifer
system is divided into three aquifers separated by two confining units (Figure 3-3). For
the purposes of this investigation, the Steed Pond and Crouch Branch aquifers are of
greatest interest. Both of these aquifers and the Crouch Branch confining unit are
described in detail below based upon information contained in WSRC (1995b). Unit-
specific hydrogeologic parameters were assessed in WSRC (1995b) using hydrologic
data, including aquifer tests, potentiometric maps, and laboratory analyses of undisturbed
samples.

Steed Pond Aquifer

The Steed Pond aquifer is 29.5 m (97 Et) thick and is divided into two zones in the A/M
Area, the “M-Area” aquifer zone and the “Lost Lake” aquifer zone. The two zones are
separated by the “green clay” confining zone as shown in Figure 3-3. Porosity and
calculated permeability values for Steed Pond aquifer sands range from 25 to 41 percent
(average 34 percent) and 0.7-149 m/d (2.4-489 A/d) (mean 23 m/d C75.6 Aid]),
respectively (WSRC 1995b).

.

Irifer Zone

In the A/M Area, the “M-Area” aquifer zone extends from the water table (approximately
46 m El50 fi] bls) to the “green clay” confining zone and consists of sands of the Santee
and Dry Branch Formations. The thickness (saturated interval) of the “M-Area” aquifer
zone is 6.1 m (20 fi) (WSRC 1996~). Recharge enters the “M-Area” aquifer through
precipitation and infiltration. A potentiometric surface map of the “M-Area” aquifer zone
in the A/M Area, shown in Figure 3-4, indicates that the groundwater flow direction is to
the west-northwest for the aquifer zone in the vicinity of the MSSB. Hydraulic
conductivity values, based upon slug tests, range from 0.003-3.31 m/d (0.01-10.87 ft/d)
(average 0.67 m [2.19 ft/d]) (WSRC 1995b). Horizontal hydraulic gradients for the
aquifer zone have been calculated between 0.001-0.002 m/m (0.0034-0.0068 A/Et).
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en Clay39 .Conbug Zone

The “green clay” confining zone separates the “M-Area” aquifer from the underlying
“Lost Lake” aquifer zone and ranges from  2.4-8.2 m (8-27 ft) thick (average 5.2 m [17
Et])  in the vicinity of the MSSB (WSRC 1995b). The confining zone is composed of
sands, silts, and clays of the Warley Hill Formation (Fallaw and Price 1994).

.uifer Zone

The “Lost Lake” aquifer zone is composed of undifferentiated sands of the Congaree and
Four-mile Formations. The aquifer zone ranges from 17-26 m (55-86 ft) in thickness
(average 18.3 m [6O ft]).  A potentiometric map of the lower “Lost Lake” aquifer zone,
shown in Figure 3-5, indicates that the groundwater flow direction is to the southwest in
the vicinity of the MSSB.

Based upon slug test data, hydraulic conductivity estimates for the “Lost Lake” aquifer
zone range from 0.4-23.7 m/d (1.3-77.7 ft/d)  (average 5.8 m/d Cl8.9 ft/d]) (WSRC
1995b). Horizontal hydraulic gradients for the aquifer zone in the vicinity of the MSSB
have been determined to be 0.0008 m/m (0.0027 fVft)  (WSRC 1995b).

Crouch Branch Confining Unit

The Crouch Branch confining unit separates the Steed Pond aquifer from the underlying
Crouch Branch aquifer. In the A/M Area the
O-24.7 m (0 to 81 ft) and is composed of clays,
Sync/Sawdust  Landing, and Snapp Formations.

confining unit ranges in thickness from
silts, and sands of the Steel Creek, Lang

In the A/M Area, the Crouch Branch confining unit is composed of three zones, the
“upper clay” confining zone, the “middle sand” aquifer zone, and the “lower clay”
confining zone.

3)Sand Aquifer Zone

The “middle sand” aquifer zone ranges in thickness from 3.7 to 20.7 m (12 to 68 I?)
(average 11 m [33 ft]) in the A/M Area and is composed of sands, silts, and clays of the
Lang Sync/Sawdust  Landing Formation. The potentiometric surface of the aquifer zone,
shown in Figure 3-6, indicates that the groundwater flow direction is to the southwest in

\&034\common\dratlrrbisec3  .doc 3-8



RFI/RI/BRA for the WSRC-RP-97-134, Rev. 0
716-A Motor Shops Seepage Basin April 1997

the vicinity of the MSSB. Hydraulic gradients are estimated to be 0.0015 m/m (0.005
ft/fi) and hydraulic conductivity estimates, based upon slug test data, range from 1.25-
24.5 m/d (4.10-80.51 ft/d)  (average 14.5 m/d [47.4 fVd]) (WSRC 1995b).

Crouch Branch Aquifer

The Crouch Branch aquifer ranges in thickness from 46.3-55 m (152-180 fi) in the Ah4
Area and is composed of sands of the Black Creek and Steel Creek Formations. It is the
principal water-producing aquifer at the SRS.

The potentiometric surface of the Crouch Branch aquifer, shown in Figure 3-7, indicates
that the groundwater flow direction in the vicinity of the MSSB is to the southwest. The
horizontal hydraulic gradient for the aquifer is 0.003 m/m (0.001 A/Et) in the A/M Area
and the hydraulic conductivity is estimated as 8.5 m/d (28 ft/d) (WSRC 1995b).

3.7 Demography and Land Use

3.7.1 Demographics

The SRS is located approximately 40 km (25 miles) southeast of Augusta, Georgia, and
32 km (20 miles) south of Aiken, South Carolina. Table 3-l presents the average
population densities for the surrounding counties.

The population within these eight counties was 460,079 persons in 1990; the projected
population in the year 2000, according to the Georgia Office of Planning and Budget and
South Carolina State Budget and Control Board, will be 528,329.

Six area counties provide 90 percent of the SRS work force: Columbia and Richmond
Counties in Georgia; and Aiken, Allendale, Bamberg, and Barnwell counties in South
Carolina (DOE 1994). Demographic data indicate that between 1980 and 1990, the
population of these six counties increased by 13 percent from 376,000 to 425,658. It is
expected to increase to 493,8 12 by the year 2000.

3.7.2 Land Use

Land in the vicinity of the SRS is predominantly rural and undeveloped. Less than 5
percent of the land within an 80.5~km (50-mile)  radius of the SRS is presently devoted to
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urban and developed uses. Most urbanized development is in and around the cities  of
Augusta, Georgia, and Aiken, South Carolina (DOE 1990). Agriculture accounts for
approximately 24 percent of the total land use; while forests, wetlands, water bodies, and
unclassified land that is predominantly rural account for approximately 70 percent of the
total land use.

Less than 5 percent of the total SRS land area is used by facilities engaged or formerly
engaged in the production of special nuclear materials. Reservoirs and ponds comprise
approximately 12.9 km2 (5 mi2) of the SRS. The remainder of the more than 777 km2
(300 mi2)  is comprised of natural vegetation and pine plantations. The proposed future
land use for the SRS is expected to remain industrial. A 2 percent increase in the
development of urban land surrounding the SRS is projected by the year 2000.
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Table 4-1
Data Quality Flags

Qualifier Meaning

J

U
UJ
UI
UIJ

Estimated result
Analyte not detected. Result is the laboratory method detection limit.
Analyte not detected. Result is the laboratory method detection limit.
Analyte not detected. Result is the instrument reading.
Analyte not detected. Result is an estimated instrument reading.
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Table 5-3. Hydrogeological Parameters for the MSSB

K
I
i

da
L
rb

nT

n,

SW

Horizontal saturated hydraulic conductivity
Infiltration rate
Hydraulic gradient
Aquifer thickness
Source length parallel to groundwater flow
Bulk Soil Density
Total Porosity
Effective Porosity
Average Percent Saturation

V Soil Water Velocity

800
1.42

0.005 1
20

207
1.65
0.5
0.2
0.5

14.2

ft/yr
ft/yr

unitless
fi
ft

kg/L
unitless
unitless
unitless

A/yr

WSRC 1996c
Flach et al. 1996

WSRC 1996c
WSRC 1996c
WSRC 1996c

Looney et al. 1987
Looney et al. 1987
Looney et al. 1987
Flach et al. 1996

calculated as
v=I/(r&* S,)

Flach et al. 1996

Calculated mixing zone depth, d =41.4
Actual mixing zone depth is the lesser of water table thickness (6 m) and calculated mixing zone depth
Estimated dilution factor, DF, is 1.28.
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6.2 Human Health Risk Assessment

The human health risk assessment characterizes both the potential risk from exposure to
carcinogenic substances and adverse health effects from noncarcinogens to human
receptors exposed to unit-related constituents under current and future land use
conditions. The United States Environmental Protection Agency (EPA) Risk Assessment
Guidance for Superfund (RAGS) (EPA 1989b) and Region IV Supplemental Guidance to
RAGS (EPA 1995b) are used as primary guidance for the human health risk assessment
and the risk assessment is developed in accordance with the Savannah River Site Federal
Facility Agreement Implementation Plan (WSRC 1996d). Using this
health risk assessment is organized into the following sections:

l Human Health Constituents of Potential Concern and Exposure
6.2.1)

l Exposure Assessment (Section 6.2.2)

l Toxicity Assessment (Section 6.2.3)

l Risk Characterization (Section 6.2.4)

process, the human

Pathways (Section

l Summary of the Human Health Risk Characterization (Section 6.2.5)

l Uncertainty (Section 6.2.6)

6.2.1 Human Health Constituents of Potential Concern and Exposure Pathways

The human health constituent of potential concern (COPC) selection process described in
Step B of Section 6.1.2 is used to screen the initial COPCs  identified in each exposure
group. A summary of the selection process and the human health COPCs remaining from
the selection process are identified below.

Data for each exposure group are evaluated with respect to the data qualifiers identified in
the June 1996 Quality Control Summary Report (QCSR) for the A-Area Motor Shops
Seepage Basin, Phase I (EMS 1996) (Appendix B-2). A description of the relevant data
qualifiers and their associated interpretation for use in the risk assessment is also
provided in the QCSR. Tables 6.1- 1 and 6.1-2 list constituents eliminated because their
maximum concentrations are less than risk-based concentration (RBC) levels. Developed
by the EPA, the RBCs  include constituent concentrations in soil that produce threshold
risk (i.e., cancer risk of 1 x l@ or a hazard quotient [HQ] of I). An HQ of 0.1 is used in
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the screening process to account for potential additive effects of noncarcinogenic
constituents.

Tables 6.1-l and 6.1-2 also list essential nutrients that are eliminated because their
maximum concentration is less than the recommended daily allowance @DA)  or safe and
adequate daily intake (SADI).  Daily intakes for essential nutrients are calculated based
on an ingestion rate of 200 mg/kg soil.

The maximum concentration of naturally occurring and anthropogenic inorganics that
exceed the RBC and essential nutrient screens is compared to twice the average
background concentration. A constituent is eliminated as a COPC if the maximum
concentration is less than twice the background average concentration in each medium. If
a constituent was not detected in the unit background sample and it was detected in the
unit sample once (as a minimum), then it is not screened based on unit background. If the
constituent was detected at least once either in the unit or the background samples, one-
half the method detection limit (MDL) is used as a surrogate value for all non-detects to
calculate the average background concentration.

Tables 6. l-l and 6.1-2 list all constituents that are eliminated because the maximum
detected concentration is less than twice the average unit background concentrations. As
a result of the screening process, only one semivolatile (benzo(a)pyrene remained as a
COPC for soil to be used in the human health risk assessment. Tables in Appendix C.l
provide the statistical summary information, including frequency of detection, maximum
detected value, 95% upper confidence limit (95 UCL), and exposure concentration for all
constituents detected in 716-A Motor Shops Seepage Basin (MSSB) soil.

6.2.2 Exposure Assessment

The objective of the exposure assessment is to estimate the type and magnitude of the
potential human exposures to the COPCs identified in Section 6.2.1. For a given receptor
group (i.e., workers, residents), this result is an estimate of chronic daily intake or dose
that may occur from exposure to the COPCs in the soil. In identifying primary pathways
of exposure, current and future  land uses of the unit and surrounding area are considered.

The exposure assessment, in conjunction with the subsequent toxicity assessment
(discussed in Section 6.2.3),  supports the characterization of potential risks to human
health (discussed in Section 6.2.4). Information developed in this section includes land

I:\erO34\common\drafhrb’sect6-2.doc 6.2-2



RFI/RI/BRA for the
716-A Motor Shops Seepage Basin

WSRC-RP-97-134, Rev. 0
April 1997

use assumptions, potential receptors, exposure pathways, concentrations of the COPCs at
points of human exposure, and receptor intakes (doses). The reasonable maximum
exposure (RME)  estimate is presented for chemical intakes within each scenario.
Uncertainties of the exposure assessment are discussed in Section 6.2.6.

6.2.2.1 . l

ud Use wtronsd Potem Exnosed  Receptors

This section describes land uses at the MSSB and the human receptors that may be
exposed to unit-related constituents. Potential receptors are expected to differ for the
current and future land use scenarios. The possible receptor under the current land use
scenario includes the known on-unit worker. The possible receptors under the future land
use scenario include the hypothetical on-unit industrial worker and the hypothetical on-
unit resident (adult and child).

6.2.2.1.1 Current Land Use

The MSSB was formerly an overflow area that received discharges from the 716-A Motor
Shops facility. Discharges to the MSSB were discontinued in 1983 and the basin is
currently inactive. The basin is unfenced and heavily vegetated. Although access to the
Savannah River Site (SRS) is controlled by the Department of Energy (DOE), access to
the MSSB is not restricted once within the SRS boundaries. Paved roads exist near the
MSSB, and access on foot is easy and unrestricted. The surrounding area is partially
developed and wooded areas are located nearby. Because the area is developed, there is
human activity in the area (e.g., grass is mowed; there are nearby structures and roads).
Based on a recent unit visit, there is no evidence to suggest any appreciable activity or
potential for exposure within the MSSB area itself. Signs of casual trespassing (e.g.,
people, litter) were not observed during the unit visit.

Groundwater in the vicinity of the MSSB is not currently being used for consumption by
on-unit workers. The potentially exposed receptors that are evaluated for the current land
use scenario are known on-unit workers. Known on-unit workers are defined as SRS-
related individuals who visit the unit under actual land use conditions on an infrequent or
occasional basis. An on-unit worker may be a researcher, a groundwater sampler, or a
person in close proximity to the unit. These receptors may be involved in the excavation
or collection of contaminated media, but would be using SRS procedures and protocols
for sampling at hazardous waste units. A visitor scenario is not evaluated separately for
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this unit because the on-unit worker assessment is more conservative and will include the
evaluation of individuals who visit the unit on an occasional basis.

6.2.2.1.2 Future Land Use

According to the Savannah River Site: Future Use Project Report (DOE 1996), “residential
uses of SRS land should be prohibited.” In this report, the MSSB is identified as a “current
industrial (with buffer)” area. The future use recommendation contained in the Future
Use Project Report is for Yuture industrial (non-nuclear).” This unit is most likely to
remain as it is currently: an open grassy area. No future residential use of the MSSB is
anticipated.

If land use conditions remain industrial, the only future human receptors are considered to
be industrial workers. However, until deed notifications are established, the possibility
exists that new buildings could be constructed and that the area at or near the MSSB could
be converted to residential use in the future.
a hypothetical residential exposure scenario
comparative purposes. However, the future
current use.

Although residential development is unlikely,
for both adults and children is presented for
use of the land is not likely to change from

Because institutional controls preventing the excavation of contaminated soils cannot be
guaranteed, the future scenario assumes the possible excavation of soils from depths of
O-I .2 m (O-4 fi) and subsequent spreading of those soils on the surface as the result of
construction activities. Approximately 1.2 m (4 Et)  is considered a reasonable dep;th for a
residential contractor to excavate during typical construction in the SRS area.

The potentially exposed receptors that are evaluated for the future land use scenario
include:

l Hypothetical on-unit industrial worker

l Hypothetical on-unit resident (age adjusted adult/child)

Hypothetical On-Unit Industrial Worker

The hypothetical on-unit industrial exposure scenario addresses long-term risks to
workers who are exposed to unit-related constituents while working within an industrial
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setting. The hypothetical on-unit industrial worker is an adult who works in an outdoor
industrial setting for the majority of the time.

Hypothetical On-Unit Resident (Adult and Child)

The hypothetical on-unit resident exposure scenario evaluates long-term risks to
individuals expected to have unrestricted use of the unit. It assumes that residents live on
unit and are chronically exposed (both indoors and outdoors) to unit-related constituents.
The hypothetical on-unit resident includes adults and children who are exposed to all the
contaminated media.

.
6.2.2.2 Identification  of Potenual  Human  Ex~os~e  p&w=

Exposure pathways describe “the course a chemical or physical agent takes from the source
to the exposed individual” (EPA 1989b). Four components comprise an exposure pathway:

l A source and mechanism of constituent release

l A retention or transport medium (or media)

l A point of potential human contact with the contaminated medium (the exposure
point)

l An exposure route (e.g., ingestion, dermal contact, and inhalation)

If any of these elements are missing, the pathway is incomplete and is not considered
further in the risk assessment. A pathway is complete when all four elements are present
to permit potential exposure of a receptor to a source of contamination. Quantification of
some potentially complete pathways may not be warranted because of minimal
contribution to risk relative to other major pathways. The dominant pathways from
constituent sources and exposure media to human receptors potentially exposed to
COPCs  at the unit are presented in a graphical form as a conceptual site model (CSM)
(Figure 6.2-l). As shown in the model, only soil and produce pathways are considered in
the human health risk assessment. Based on the results of the Phase I screening and soil
leachability analysis, further evaluation of the groundwater is not warranted. This is in
accordance with the decision rules presented in the work plan for the MSSB (WSRC
1996c). Area groundwater is under evaluation as part of the overall groundwater
remediation approach as presented in the RCFU permit application - Corrective Action Plan
for the A-014 outfall area (Volume III, M-Area HWMF, WSRC-IM-91-53).
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The primary source of contamination from the MSSB is soil contaminated from wastewater
discharge from the 716-A Motor Shops. The potential on-unit exposure points for soil
constituents are surface soil or subsurface soil that has been excavated and redistributed
onto the surface. Constituents may be released from the soil via windblown dust and
vegetative uptake. The potential for leaching to groundwater is considered to be minimal,
as discussed in Section 5. Volatile emissions from soil are not evaluated further, since there
are no volatile COPCs  in the soil at the MSSB. As noted, there are no surface water or
sediment features at or in the immediate vicinity of the MSSB, and groundwater is not
included in this investigation.

6.2.2.2.1 Known On-Unit Worker

The following is the primary  pathway evaluated for exposures to the known on-unit worker:

l Exposure via direct contact with contaminated soils through ingestion, dermal contact,
and inhalation of windblown dust

6.2.2.2.2 Hypothetical On-Unit Industrial Worker

The primary pathway evaluated for exposures to the hypothetical on-unit industrial worker
includes:

l Exposure via direct contact with contaminated soils through ingestion, dermal contact,
and inhalation of windblown dust

6.2.2.2.3 Hypothetical On-Unit Resident (Adult and Child)

The primary pathway evaluated for the hypothetical on-unit resident includes:

l Exposure via direct contact with contaminated soils through ingestion, dermal contact,
inhalation of windblown dust, and ingestion of homegrown produce

6.2.2.3 Derivation of Exposure ConcentrationS

Exposure concentrations are the concentrations of constituents in a given medium to which
human receptors are exposed at the point of contact. Exposure concentrations are used to
calculate the constituent intakes or doses for human receptors based on methodology

l:\er034\common\drafhbisect6-2,doc 6.2-6



RFI/RI/BRA for the WSRC-RP-97-134, Rev. 0
716-A Motor Shops Seepage Basin April 1997

provided in EPA risk assessment guidance (EPA 1989b and 1991). The calculation of
constituent intakes or doses for the human receptors is discussed in Section 6.2.2.4.

Because of the uncertainty associated with any estimate of exposure concentration, the
95 UCL of the mean or the maximum constituent concentration (whichever is lower) is
used to determine the exposure concentration in each medium (EPA 1989b). This
exposure concentration is the RME concentration. Appendix C.l presents the procedure
and summary statistics for calculating the 95 UCL and the RME concentrations for each
medium. Tables in Appendix C. 1 present the statistical data used to evaluate the COPCs
in the risk assessment.

.6.2.2.4 Develomnt  of Constituent Intakes

Human intake factors (HIFs)  are calculated based on the RME concentrations for each
principal complete pathway. The RME concentrations represent the highest exposure that
is reasonably expected to occur in a small, but definable “high-end” segment of the
potentially exposed population. Constituent-specific intakes, or doses, are calculated for
the receptors and exposure pathways identified for quantitative evaluation in Sections
6.2.2.1 and 6.2.2.2, respectively. The development of constituent intakes is based on EPA
methodology presented in EPA’s Risk Assessment Guidance for Superfind  (EPA 1989b)
and the Office  of Solid Waste and Emergency Response (OSWER) Directive 9285.6-03
(EPA 1991).

Under the current and future land use scenarios, estimated intakes are calculated for the
known on-unit worker, hypothetical on-unit industrial worker, and hypothetical on-unit
resident for exposure to the constituents in the soil previously described in Section
6.2.2.2. The constituent-specific intakes are developed for the principal complete
exposure pathways (EPA 1992b) and are presented with risk calculations for the basin in
Appendix C.4. RME exposure point concentrations upon which the intake and dose are
based are presented in Appendix C. 1. The exposure parameters and intake equations are
discussed below and are provided in Appendix C.3.

6.2.2.4.1 Exposure Equations

Appendix C.4 presents the equations used to calculate constituent-specific RME intakes
or doses. The appendix includes equations for exposure to soil (dermal contact,
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ingestion, and inhalation of particulates)  and ingestion of homegrown produce grown in
unit soil.

6.2.2.4.2 Exposure Parameters

The RME intakes or doses are calculated by using parameters that represent the 95th
percentile for a population or by using best professional judgment in the absence of unit-
specific data (EPA 1995b). Exposure parameters are provided for each complete
exposure pathway as defined above. Appendix C.3 presents the values used for the
exposure parameters and the technical basis on which parameter values are based.
Additional input parameters required to calculate intake or dose include the RME
concentrations that are described in Section 6.2.2.3 are presented in Appendix C.3 (e.g.,
dermal permeability coefficients and soil-to-plant transfer factors).

6.2.3 Toxicity Assessment

The toxicity assessment presents and discusses constituent-specific quantitative dose-
response data for the COPCs  identified in Section 6.2.1. The objectives of the toxicity
assessment are to evaluate the inherent toxicity of the substances under investigation and to
identify and select toxicity values for use in the risk characterization. For the assessment of
human health risks from exposure to chemicals and radionuclides, the following toxicity
values are of principal importance:

l Reference do= (FM&) for oral exposure; i.e., acceptable intake values for chronic
exposure (noncancer effects)

.
l eference concentrations  (RIB) for inhalation exposure; i.e., acceptable intake

values for chronic exposure (noncancer effects) (these are converted to inhalation
FUDs by multiplying by 20 m3/day  and dividing by 70 kg)

l beer slope factm (CSFs) for oral and inhalation exposure routes

Toxicity information is preferably obtained from the Integrated Risk Information System
(IRIS 1996). If values are not available from IRIS, the Health Effects Assessment
Summary Tables (HEAST) (EPA 1995d) or provisional toxicity values developed by the
EPA’s Supehd Health Risk Technical Support Center-National Center for
Environmental Assessment are used.
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(e.g., ingestion, inhalation, dermal contact, ingestion of produce) would be investigated to
determine the source of the most important constituents.

Secondary COCs are individual COPCs that have a chemical-specific carcinogenic risk of
at least 1 x lOa, or noncarcinogenic HQ of 0.1 that contributes to a pathway HQ of 1 or
greater (i.e., those chemicals not identified as primary COCs for a particular receptor). If
the level of a constituent in a given medium exceeds a state or Federal chemical-specific
applicable or relevant and appropriate requirement (ARAR), that constituent is also
included as a COC (EPA 1995b).

6.2.5 Summary of the Human Health Risk Characterization

To evaluate the risks to human receptors due to the contamination at the MSSB, unit-
specific analytical data are used to identify COCs. RME concentrations are determined
for each COC to estimate the potential exposure for various receptors and exposure
scenarios. Receptors are selected based on one current land use (known on-unit worker)
and two potential future land use scenarios (hypothetical on-unit industrial worker and
hypothetical on-unit resident).

Following the selection of individual receptors, chemical cancer risks and health hazards
are estimated for each COC for pathway/receptor combinations based on EPA guidance
(EPA 1989b).  Carcinogenic risks and noncarcinogenic hazards are summed across
pathways and media for each receptor at the MSSB. For example, the risks to the known
on-unit worker resulting from the ingestion of, dermal  contact with, and inhalation of soil
COCs are combined to estimate a total risk for nonradioactive carcinogens from soil. The
totals for each medium are then summed to obtain a total risk value that includes all
reasonable pathways for each receptor.

The RME risk estimates for current and titure land use for human receptors at the MSSB
are discussed in Sections 6.2.5.1 and 6.2.5.2. Summaries of unit-related carcinogenic risk
and noncarcinogenic hazard for the COPCs identified for quantitative evaluation are
presented in Tables 6.2-l through 6.2-3 and Figures 6.2-2 through 6.2-6 for each human
receptor and pathway.

To assess the significance of the COPC screening process, the hazards and risks are
evaluated for the constituents that are eliminated during the screening process. The
hazards and risks for those unit constituents that are less than twice average background
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concentrations but exceed an RBC value are evaluated in Appendix C.5 and are presented
in the discussion of uncertainties (Section 6.2.6.3). Note that for the O-O.3 m (O-l fi) soil
interval, arsenic, beryllium, and iron are screened out in the comparison to background.
For the O-l .2 m (O-4 ft) soil interval, aluminum, arsenic, beryllium, and iron are screened
out in the background comparison. Tables 6.2-4 through 6.2-5 present summaries of unit-
related carcinogenic risk and noncarcinogenic hazard for the screened constituents. To
help ascertain the significance of the hazard and risk estimates, the background hazards
and risks for the unit COPCs  and screened constituents are evaluated in Appendix C.6.
Tables 6.2-6 and 6.2-7 present summaries of unit-related carcinogenic risk and
noncarcinogenic hazards for background constituents. Table 6.2-8 presents a
of the risk and hazard evaluations for the screened constituents and
constituents.

6.2.5.1 Results for Current Land Use

Under the current land use scenario, carcinogenic risks and noncarcinogenic
characterized for exposure of an on-unit worker to soil.

6.2.5.1.1 Known On-Unit Worker

Noncarcinogenic Hazard

comparison
background

hazards are

There are no noncarcinogenic HIS for the known on-unit worker exposure pathways
because RfD values for noncancer effects are not available for benzo(a)pyrene.

Carcinogenic R&k

Figure 6.2-2 summarizes estimates of total risk by pathway for nonradioactive
carcinogens for the known on-unit worker. All of the estimated total cancer risks are less
than 1 x lOa, indicating that, under current conditions, carcinogenic risk is insignificant
at the unit. Carcinogenic risk for the known on-unit worker exposure pathways are
presented in Tables 6.2-l through 6.2-2 and Figure 6.2-2.

.O-O.3 m (0- 1 ft) Soil Interva1

l For the O-O.3 m (O-l fi) soil interval, the total site cancer risk for the known on-unit
worker is 1 x lo-*.
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l By comparison, exposures to the O-O.3 m (O-l ft) soil interval in the background also
resulted in a total cancer risk for the known on-unit worker of 1 x KP.

6.2.5.2 Results for FutureLand Use

Under the future  land use scenario, carcinogenic risks and noncarcinogenic hazards are
calculated for exposure of the hypothetical on-unit resident (adult and child) to surface
and redistributed subsurface soils, and homegrown produce. For the hypothetical on-unit
worker, exposures are calculated for surface soil and redistributed subsurface soil (but not
produce).

6.2.5.2.1  Hypothetical On-Unit Industrial Worker

Noncarcinogenic Hazard

There are no noncarcinogenic HIS for the hypothetical on-unit worker exposure pathways
because RfD values for noncancer effects are not available for benzo(a)pyrene.

Carcinogenic Risk

Estimates of total risk by pathway for carcinogens are summarized for the hypothetical
on-unit industrial worker in Tables 6.2-l through 6.2-2 and Figures 6.2-3 through 6.2-4.

.O-O.3 m (O-l ft) So11 Interval

For the O-O.3 m (O-l R) soil interval, the total  cancer risk for the hypothetical on-unit
industrial worker is 3 x lo? The risk is due to the dermal contact pathway and the risk
driver is benzo(a)pyrene.

By comparison, exposures to the O-O.3 m (O-l ft) soil interval in the background also
result in a cancer risk of 3 x lo6 for the hypothetical on-unit industrial worker. An
appreciable cancer risk in the background is most likely due to natural variation in the
concentration of metals (i.e., arsenic and beryllium) in soil.
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For the O-l .2 m (O-4 ft) soil interval, the total cancer risk for the hypothetical on-unit
industrial worker is 3 x lOa. This is due to the dermal contact pathway and the risk
driver is benzo(a)pyrene.

By comparison, exposures to the O-l.2 m (O-4 A) soil interval in the background also
result in a cancer risk of 3 x lo4 for the hypothetical on-unit industrial worker. An
appreciable cancer risk in the background is most likely due to natural variation in the
concentration of metals (i.e., arsenic, beryllium, and iron) in soil.

6.2.5.2.2 Hypothetical On-Unit Resident

Noncarcinogenic Hazard

There are no noncarcinogenic HIS for the hypothetical on-unit resident exposure
pathways because MD values for noncancer effects are not available for benzo(a)pyrene.

Carcinogenic Risk

Estimates of total risk by pathway for nonradioactive carcinogens are summarized for the
hypothetical on-unit resident in Tables 6.2-l through 6.2-2 and Figures 6.2-5 through
6.2-6.

.
O-O.3 m (O-1 ftj S~JJ IntervaJ

l For this soil interval, the total cancer risk for the hypothetical on-unit resident is 1 x
1 O-‘.  This is below 1 x lo”, but exceeds the initial level of concern for cancer risk (1
x lo*). Pathways with cancer risks of greater than 1 x 1 OW6 include soil ingestion
(Excess Lifetime Cancer Risk [ELCR] = 3 x lOa), dermal contact (5 x 10m6), and
ingestion of produce (2 x 10m6)  grown in the soil. Benzo(a)pyrene, which is a
secondary COC, is the only COC identified for the O-O.3 m (O-l ft) soil interval.

l By comparison, exposures to the same soil interval in the background results in a higher
total cancer risk for the hypothetical on-unit resident (2 x 10S5). A higher cancer risk in
the background is most likely due to natural variation in the concentration of metals
(i.e., arsenic and beryllium) in soil.
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.
m (O-4 ft) Soil Interval

l For this soil interval, the total cancer risk for the hypothetical on-unit resident is 1 x

10s5. This is below 1 x lo”, but exceeds the initial level of concern for cancer risk
(1 x 1 OA). Pathways with cancer risks of greater than 1 x lo6 include soil ingestion
(ELCR = 3 x lOa>, dermal contact (5 x 106), and ingestion of produce (2 x 10d)
grown in the soil. Benzo(a)pyrene, which is a secondary COC, is the only COC
identified for the O-1.2 m (O-4 Et) soil interval.

l By comparison, exposures to the O-l .3 m (O-4 A) soil interval in the background result
in a total cancer risk for the hypothetical on-unit resident of 2 x 10e5. The cancer risk in
the background is attributable to arsenic and beryllium in the soil.

6.2.5.3 Constituents of Cm

l No primary COCs are identified for the MSSB. Table 6.2-3 provides a summary of the
single human health COC, benzo(a)pyrene,  which is a secondary COC.

l There are no ARAR-driven COCs.

6.2.6 Uncertainty

Uncertainty will always be associated with estimates of environmental concentrations at
waste units. Uncertainty in the analytical data may be linked to sample density and
distribution, collection procedures in the field, seasonal fluctuations, and accuracy of the
sample analyses.

Sample collection procedures are established to reduce uncertainty in the sample results.
Standard quality assurance/quality control (QA/QC) measures (e.g., proper decontamination
of equipment and collection of trip blanks, field blanks, and matrix spike/matrix spike
duplicates) are followed to reduce uncertainty associated with the analytical data. The
uncertainty associated with sample collection procedures has the potential to either
overestimate or underestimate risks to receptors.

Uncertainty also may be introduced at the laboratory. Standardized procedures are followed
by the laboratory to reduce this uncertainty. For example, surrogate spikes are used to
monitor constituent recovery, internal standards monitor instrument sensitivity, and
laboratory blanks are used to determine whether laboratory preparation has introduced
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contamination to the sample. These measures are explained in the QCSR for the MSSB
(Appendix B.2).

The frequency of detection for benzo(a)pyrene is one out of 12 detections, which
demonstrates a level of uncertainty in the risk for this unit. The low frequency of
detection for the benzo(a)pyrene has a tendency to overestimate the risk, since the only
detection is used as the exposure point concentration.

6.2.6.1 .Provisi& Toxicity Value for Alumi- and Iron

Aluminum and iron are not designated as COPCs or COCs for the MSSB; however, they
are included in the risk evaluation of screened constituents in Appendix C.5.  Both
constituents were detected at the unit and in the background samples and were eliminated
from the unit evaluation during the COPC screening process. There is no EPA-verified
toxicity value for iron or aluminum; therefore, provisional toxicity values for the oral
reference dose are used for both constituents to estimate the risks and hazards. The
provisional toxicity values were developed for use by the EPA but are not included in either
IRIS or HEAST because the value has not been verified by the EPA Reference Dose
Workgroup personnel. Conclusions based on the use of the provisional toxicity value
should be cautiously viewed in light of the weakness of the available provisional toxicity
value.

Note that the United States Food and Drug Administration dietary value (DV) for iron is 18
mg/day,  which for a 70 kg adult corresponds to a recommended daily dose of 0.26
mg/kg/day. This is the daily dose of iron that is recommended as part of a healthy diet. To
ingest this amount of iron from soil, the concentration of iron in the soil would have to be
very high approximately 180,000 mg/kg. This assumes 350 days per year of exposure at a
rate of 100 mg/day  for 30 years for a 70 kg adult who receives his/her dietary iron intake
Tom the soil (which is unlikely). The concentrations in soil at the MSSB are typically an
order of magnitude lower than 180,000 mg/kg, indicating that iron in the soil is very
unlikely to be of concern at the MSSB. This explanation is very basic since there are other
important sources of iron, particularly in the diet. However the comparison serves to
demonstrate that there is a large discrepancy between the findings based on the provisional
toxicity value for iron versus the findings based on the DV.
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6.2.6.2 wtituas Without  TO&&V  VW

Only one COPC, benzo(a)pyrene,  is included in the investigation of the MSSB.
Benzo(ghi)perylene  and phenanthrene are screened out in the COPC selection process by
using surrogates such as pyrene and fluorene. Pyrene is substituted for benzo(g,h,i)perylene
and fluorene is substituted for phenanthrene. PAHs are further classified according to
molecular weight and members within a group that behave similarly in the environment.
Therefore, designated surrogates are used because these constituents belong to the same
group as the substituted PAH.

COPCs  are evaluated in both the surface O-O.3 m (O-l
(O-4 fi) soil intervals; however, benzo(a) pyrene was
addition, benzo(a)pyrene  does not have EPA-verified
to underestimate the noncancer effects.

R) soil and in the subsurface O-l .2 m
not detected in the latter interval. In
toxicity RfD value, which also tends

The EPA has provided interim guidance for the evaluation of some PAHs that are known to
cause cancer (EPA 1995b). In this interim guidance, the EPA recommends using relative
potency values (orders of magnitude) for a select group of carcinogenic PAHs to that of
benzo(a)pyrene. These toxicity equivalent factors (TEFs)  are used to convert each PAH
concentration to an equivalent concentration of benzo(a)pyrene and are based on well-
conducted studies that used complete carcinogenesis after repeated dertnal  exposure to mice.
Although benzo(ghi)perylene and phenanthrene are in the PAH class, TEF values are not
provided for these constituents. As previously explained, surrogate values are used to screen
these constituents from further evaluation.

6.2.6.3 Uncertainty in the To&.@  Data

Although the EPA provides toxicity values that are point estimates, a significant amount of
uncertainty is inherent within the toxicity assessment. Uncertainty is primarily caused by
differences in study design, species, sex, routes of exposure, or dose-response relationships.
A major  source of uncertainty involves the use of toxicity values based on experimental
studies that substantially differ from typical human exposure scenarios. The derivation of
the toxicity values must take into account such differences as using dose-response
information from animal studies to predict effects in humans, using dose-response
information from  high-dose studies to predict adverse health effects from low doses, using
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data from  short-term studies to predict long-term (chronic) effects, and extrapolating from
specific populations to general populations.

The CSFs in particular are based on studies that may differ greatly from realistic situations.
Experimental cancer bioassays typically expose animals to very high levels of chemicals
(i.e., the maximum tolerated dose) for their entire lifetime. After the appropriate studies
have been identified, the slope factor is calculated as the 95 UCL of the slope of the dose-
response curve. This introduces conservatism into the risk assessment.

The derivation of RfDs  generally involves the use of animal studies. Uncertainty factors
ranging from 1 to 10,000 are incorporated into the RfD to provide an extra level of public
health protection. The factors used depend on the type of study from which the value has
been  derived (e.g., animal or human, long-term or short-term). The scientific basis for this
practice is somewhat uncertain. In general, high uncertainty factors are meant to bias
results conservatively so that exposures at the RfD level will not result in adverse health
effects.

Toxicity values are not available from the EPA for the dermal route. Therefore, oral
toxicity values have been adjusted for the dermal pathway by using chemical-specific
gastrointestinal absorption factors to adjust the oral toxicity value from an administered
value to an absorbed value. Once adjusted to an absorbed value, the value then may
appropriately be used to evaluate dermahy absorbed doses. Since in such cases the
toxicologic study was not based on the dermal pathway, the adjustment of the toxicity value
from an oral to a dermal value introduces uncertainty into the risk assessment that could
result in overestimating or underestimating risk.

No adjustments have been made for the medium of exposure. For example, the medium of
exposure at the exposure unit may be soil, whereas the medium of exposure used by the
laboratory study may be corn oil. This could be a source of uncertainty in risk estimates for
soil derived from the laboratory-based toxicity values.

Many chemicals exist for which no toxicity value is known and for which little information
is available. Therefore, a quantitative risk estimate cannot be calculated for these chemicals.
For example, many chemicals are not evaluated for the inhalation pathway because of
limited inhalation-based toxicological information. The lack of toxicity information for
some chemicals may contribute to the underestimation of risks.
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.
6.2.6.4 mew the COPC Seleaon  Process

There is inherently some uncertainty introduced by screening constituents out before the
risk assessment. The screening consists of a health-based screening and a background
comparison. The health-based screen is very conservative and, for this reason, it is unlikely
to result in appreciable uncertainty in the risk estimates for the remaining constituents. The
background comparison is important, since it is designed to identify and eliminate
constituents detected at naturally occurring levels from  the risk assessment. Naturally
occurring levels of constituents may, however, represent significant hazards or cancer risks.

The bias introduced by screening out constituents before the risk assessment would always
underestimate the hazard or risk, since the screened constituents are not included in the risk
assessment. To assess the significance of the screening process, risk estimates are
calculated for the chemicals that are screened out in the COPC selection process. Tables
6.2-4 through 6.2-8 provide summaries of the unit risk/hazard and the background
risk/hazard for the future industrial worker and the future adultlchild  receptors. Risk/hazard
determinations are performed for four metals, aluminum, arsenic, beryllium, and iron,
because these constituents are screened based on a comparison to their twice average
background concentrations. The results of the background risk/hazard are greater than the
unit risk/hazard overall for both receptors. However, both the unit risk estimates, based on
background screen, and background risk estimates are within the same order of magnitude.

These findings  indicate that there is minimal uncertainty in the risk estimates that may be
attributable to the COPC selection process. In the case of the highest hazards or risks for
the screened constituents (e.g., the cancer risk of 1 x 10m5)  and the background constituents
(e.g., 3 x lo-?,  the estimates appear to be entirely attributable to naturally occurring levels
of aluminum, arsenic, beryllium, and iron in the soil. Note that the background comparison
used in the COPC selection process is very conservative, resulting in a high degree of
confidence that unit-related constituents have not been incorrectly screened out as COPCs.

6.2-2 1
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6.2.6.5 -Assesslllent

Different types of uncertainty have been identified regarding the exposure assessment:

l Scenario Uncertainty, in which information needed to define the exposure scenario or
pathway is missing or incomplete

l Parameter Uncertainty, in which not enough information exists to quantify  an exposure
variable or parameter

Scenario uncertainty arises when pathways were not included in or were eliminated Corn
the assessment. The pathways that have been included in the human health risk assessment
and the corresponding rationale are presented in Section 6.2.2. A future residential scenario
has been evaluated, although residential conversion of the unit is unlikely and has been
specifically excluded in the future use of the SRS. Therefore, the inclusion of the
residential scenario is most likely conservative.

Assumptions about the Wure land uses are speculative. In attempting to predict future
exposures, assumptions must be made concerning contaminant fate and transport, future site
activities, and receptor behavior. In particular, it was conservatively assumed that
contaminant concentrations will be the same in the future as they are at present,

Parameter uncertainty results partly because many of the exposure parameters
(i.e., exposure factors) used in the risk assessment are default values recommended by the
EPA. These default parameters, which are generally conservative, do not necessarily reflect
actual behavior and have been used in the absence of site-specific information.

Exposure parameters are commonly treated as single point estimates and used in the
exposure equations to calculate a single estimate for exposure and risk. These parameters
are usually represented by single values, but are actually based on averages, best estimates,
or high-end estimates taken from a range of values. For example, some individuals in a
population may be more active than others, and some may have greater body weights than
others. Individual estimates selected from the variable distribution may thus be uncertain.

Another potential pathway identified in the exposure assessment, the ingestion of
homegrown produce by the hypothetical future on-unit residents, contains a higher degree
of uncertainty than most of the other exposure pathways. This is due to the additional

I:\erO34\common\drafirrb\sect6-2.doc 6.2-22



RFI/RI/BRA for the WSRC-RP-97-134, Rev. 0
716-A Motor Shops Seepage Basin April 1997

uncertainty resulting from the estimation of organic and inorganic contaminant uptake from
soils to plants. There is a high uncertainty in the models used to project the uptake of
contaminants in soil into plants.

6.2.6.6 ~ert&y in Multiple Chemical ?%pos~

Uncertainties in any phase of the risk analysis are reflected in the risk estimates. Some
uncertainty is associated with the summation of risks and HQs for multiple chemical
contaminants. As stated in the EPA’s previous human health risk assessment guidance
documents (EPA 1989b),  “The assumption of dose additivity ignores possible synergisms
or antagonisms among chemicals, and assumes similarity in mechanisms of action and
metabolism.”

Cancer and noncancer risks are summed in the risk characterization process (separately for
carcinogens and noncarcinogens) to estimate potential risks associated with simultaneous
exposure to multiple chemicals. In the case of carcinogens, this approach gives chemicals
that are probable human carcinogens (based on animal data or on limited human data) the
same weight as chemicals that are known human carcinogens. It also weighs CSFs derived
from animal data equally with those derived from human data. Uncertainties in the
combined risks also are compounded because RfDs  and CSFs do not have equal accuracy
or levels of confidence and are not based on the same severity of effect. These methods
may overestimate or underestimate the actual risk.

.6.2.6.7 Uncem in Detection Limits thzlt are wer than Some Detects

In some cases, the detection limit in some soil samples may be greater than the reported
value in other samples. In these cases, the detection limit may be higher than is desirable
to characterize risks, since one-half the detection limit is often used. Relatively high
detection limits can occur as a result of moisture variations in the soil sample, or from the
need to dilute highly concentrated samples. In some cases it may be appropriate to
eliminate very high detection limits from the data set used in the risk assessment, but
outside of such special occasions, variable detection limits are usually included in the
data set. The overall effect on uncertainty is unclear, since the true concentration of a
relatively high nondetect could be either higher or lower than the average of the data set.
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.
6.2.6.8 Uncew in Central Tendency -sure Estun&z

In accordance with EPA Region IV guidance (EPA 1995b),  risks are calculated for both
RME and Central Tendency Exposure (CTE) risk scenarios. CTE risk estimates are, by
definition, representative of more likely exposures than are the RME estimates. The CTE
estimates are typically not used as the basis for determining the need for remediation.
They are presented to provide information regarding the significance of the risk
estimates, which should be useful in the decision-making process for the MSSB.

The CTE estimates differ from the RME estimates in that the exposure assumptions (e.g.,
exposure frequency, exposure duration, and ingestion rate) that are used result in an
exposure estimate that is generally mid-range rather than from  the high end of possible
exposures. For the CTE risk estimates, only the average exposure concentration is
changed, while the other default parameters remain the same as the RME estimates. In
comparing the CTE results to the RME results, the combined CTE risk estimates are
approximately an order of magnitude lower than the RME estimates for both the
industrial worker and the adult/child receptors. The results of the CTE estimates are
shown below and are provided in Appendix C.7:

Risk Characterization Summary
Surface Soils (Depth O-O.3 m [0 to 1 fi])

716-A Motor Shops Seepage Basin

Medium
Soil

Exposure
Route

Ingestion
Dermal Contact

Inhalation

Future Industrial Worker
CTE

5E-07 1 E-07
2E-06 3E-07
2E-11 4E-12

Future Adult/Child
R M E  C T E

3E-06 5E-07
SE-06 9E-07
3E-11 6E-12

Produce Ingestion NA NA 2E-06 4E-07

Corn bined
Cancer Risk:

3E-06 4E-07 lE-05 2E-06
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6.3 Ecological Risk Assessment

The purpose of the ecological risk assessment (ERA) component of the baseline risk
assessment (BRA) is to evaluate the likelihood that adverse ecological effects may occur
or are occurring as a result of exposure to unit-related constituents based on a weight-of-
evidence approach. An ecological risk does not exist unless a given constituent has the
ability to cause one or more adverse effects and it either co-occurs with, or is contacted
by, an ecological receptor for a sufficient length of time, or at a sufficient intensity to
elicit the identified adverse effect(s) (EPA 1994).

The methodology used in this assessment is developed in accordance with the Savannah
River Site Federal Facility Agreement Implementation Plan (WSRC 1996d),  which is based
on and complies with the intent of the Risk Assessment Guidance for Super-find  (RAGS),

Volume II, Environmental Evaluation Manual (EPA 1989c);  Framework for Ecological
Risk Assessment (EPA 1992a); the draft Ecological Risk Assessment Guidance for
Super-find: Process for Designing and Conducting Ecological Risk Assessments (EPA
1994); the draft Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk

Assessment (EPA 199%);  and the Proposed Guidelines for Ecological Risk Assessment
(EPA 1996d). These documents do not provide a detailed step-by-step approach to
ERAS. Instead, they discuss an overall approach to considering ecological effects and
identify sources of information for ERAS. Thus, professional knowledge and experience
are important in ERAs to compensate for limited specific guidance and established
methods.

According to the Ecological Risk Assessment Guidance for Superfind  (EPA 1994) and
the United States Environmental Protection Agency (EPA) Region IV Supplemental
Guidance to RAGS (EPA 1995c),  the ERA process begins with a preliminary evaluation
to identify those unit-related constituents that are of concern regarding their potential to
pose ecological risk. The methodology used in this ERA describes this preliminary phase
as the identification of ecological constituents of potential concern (COPCs) (Section
6.1). In accordance with the above referenced documents, the methodology followed in
the subsequent phase of the ERA, the evaluation of ecological risk from the identified
COPCs, consists of four interrelated steps: problem formulation (Section 6.3. l),
exposure assessment (Section 6.3.2),  effects assessment (Section 6.3.3),  and risk
characterization (Section 6.3.4). Although the first three steps are discussed in the above

6.3-l
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order, they are performed simultaneously and in an iterative manner. For example, the
species present, their potential for exposure, and their susceptibility to effects are among
the many factors considered in problem formulation when selecting endpoints and
receptors.

The ERA includes a decision regarding the need to conduct additional field studies to
complete the assessment. This decision is based on the quality of information about the
unit already available from previous studies, including the COPCs identified; the
ecological, physical, and other characteristics of the unit; the ability to estimate exposures
of assessment endpoints; and the ability to predict possible effects on assessment
endpoints that may result from such exposures. This decision is discussed in Section
6.3.4.1.3.

6.3.1  Problem Formulation

Problem formulation establishes the goals, breadth, and focus of the ERA through the
following:

0 Identification of the ecological COPCs

0 Characterization of ecological communities

a Selection of assessment endpoints

l Presentation of an ecological conceptual site model (CSM)

a Selection of an analysis plan (including measures of effects)

6.3.1.1 . . .mtificdon  of Ecolog&  Constituents of Potential  ConcertI

Table 6.3-l identifies the ecological COPCs for each exposure group following
qualification and evaluation of analytical data and comparison to ecologically risk-based
screening values and unit-specific background concentrations (as described in Section
6.1.2). Tables 6.1-3 and 6.1-4 present the selection and identification of COPCs, along
with the analytes’ maximum detected concentrations, risk-based screening values, and
whether the analyte is a COPC (including its basis for exclusion).

Tables 6.1-3 and 6.1-4 present the toxicity data and derivation of toxicity screening
benchmarks used to screen constituents detected in soil. Soil screening is done by
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calculating a screening intake dose, as described in Section 6.1.2.3. As shown in Tables
6.1-3 and 6.1-4, the intake dose is compared to the toxicity screening benchmark.

Concentrations of constituents in unit samples are compared to background (upgradient)
concentrations for the soil media of concern (as shown in Tables 6.1-3 and 6.1-4).

The ecological COPCs identified through this screening process serve as the constituents
for quantitative ecological risk assessment for soil. Appendix C.l contains detailed
summary statistics for all the constituents evaluated. Tables 6.1-5 and 6.3- 1 present the
ecological COPCs remaining from the selection process. The only constituents
remaining upon completion of the COPC screening process are antimony in the
subsurface soil exposure group and cadmium in both surface and subsurface soil exposure
groups.

. . . l .6.3.1.2 wacten7atron of Ecological Comtres

The following paragraphs discuss the methods for ecological characterization of the
exposure groups, including field reconnaissance and habitat mapping. The ecosystem
potentially at risk is the basin, which comprises approximately 0.07 hectare (0.17 acres)
(Figure 6.3-l). The 716-A Motor Shops Seepage Basin (MSSB) measures approximately
63.1 m (207 ft) long, 10.7 m (35.1 ft) wide, and 2.0 m (6.6 ft) deep. The seepage basin is
surrounded by a berm 2.0 m (6.6 fi) high on three sides. The fourth side (the northwest
side) is also 2.0 m (6.6 fi) high and faces a railroad track. At present, the basin collects
rainwater during periods of heavy precipitation. The presence of the high berms
precludes any historical discharge of surface water overflow into the surrounding area.

Soils in and adjacent to the MSSB are identified as Blanton Sand, Udorthent-Urban Land
Complex, and Udorthent soils of the Hawthorne&unwell Formations (USDA 1990).
The presence of Udorthent-related soils indicates that the natural soil profile has been
disturbed or removed by construction activities. The Blanton soils in undisturbed areas
near the unit are somewhat excessively drained, moderately permeable, very low in water
capacity, and low in organic matter (USDA 1990). Additional details
characteristics of the study area, including topography, climate, soils,
geology, are provided in Section 3.

of the physical
hydrology, and

The MSSB is an unlined, bermed seepage basin. Two inlet pipes (extending from the
716-A Motor Shops facility) are located on the northwest side of the basin. The basin has
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not been closed or capped, but all discharges to the basin were terminated in 1983 and the
influent lines from the Motor Shops were capped (Huber et al. 1987). The basin is
typically dry, collecting rainwater only during periods of heavy precipitation. The only
significant surface water features in the general vicinity of the unit are the National
Pollutant Discharge Elimination System (NPDES) outfalls (A-O 11 and A-O 14) that
discharge into an unnamed tributary of Tims Branch. The outfall sourcing from A-01 1 is
located northeast of the MSSB. The outfall sourcing from A-014 is located south of the
MSSB and discharges to the A-01 1 outfall southeast of the MSSB. The A-01 1 outfall is
located approximately 150 m (500 ft) north-northeast of the MSSB; the A-014 outfall is
located approximately 150 m (500 ft) southwest of the MSSB (Figure 6.3-l). However,
the presence of the high berms precludes any historical discharge of surface water
overflow into the surrounding area. Groundwater associated with the MSSB does not
discharge into these outfall streams.

6.3.1.2.1 Vegetation

Based on field observations and literature review, major vegetative community types are
identified within the study area. As noted in a previous study that describes the major
plant communities of the Savannah River Site (SRS) (Workman and McLeod 1990),
vegetative community type patterns depend on topography, soil type, moisture, and
degree of disturbance. The land surrounding the MSSB offers habitats supportive of a
limited diversity of flora and fauna. The MSSB is located at the periphery of an active,
industrialized area. The surrounding areas are characterized by old field and early
successional forest communities. A field survey of areas within and adjacent to the basin
was conducted in January 1997 to characterize existing habitats and identify species
inhabiting the area. Dominant plant species were identified in each major vegetative
stratum (herbaceous, shrub, and overstory). Observations of animal species and evidence
of their presence (e.g., tracks, feces, etc.) at or near the unit also were noted. Scientific
and common names of plant species used in this characterization are those described by
Radford et al. (1968). Three plant community types were identified in the vicinity of the
unit and are mapped on Figure 6.3-l.

Community Type No. 1: Old Field Community. This community type encompasses the
basin and surrounding area. It includes areas of transportation and utility rights-of-way
that are periodically mowed, providing habitats that range from grass to more weedy
cover. Dominant herbaceous species in this old field community include numerous
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unidentifiable grass species, goldenrod (Solidago sp.), sericea lespedeza (Lespedeza
cuneata), rabbit tobacco (Gnaphalium obtusifolium), Japanese honeysuckle (Lonicera
japonica), and blackberry (Rubus  sp). Upland woody species such as pines (Pinus  spp.)
and oaks (Quercus  spp.) present in the basin suggest that the basin has not held runoff for
long periods in the recent past. Typically such species are not tolerant of long-term
inundation.

Community Type No. 2: Industrialized Area. This area is located adjacent to the
MSSB and is comprised of the Motor Shops area that includes buildings, railroad tracks,
and limited areas of maintained grass.

Community Type No. 3: Mixed Pine/Hardwood Forest Community. This community
type is dominated by pines with some hardwoods in the understory. Vegetation includes
pines, various shrubs, woody vines such as poison ivy (Rhus radicans), briars (Smikx
spp.), grape (vifis spp.), blackberry, ferns, and grasses. Ground cover is sparse over
portions of the area, consisting mainly of pine needles.

6.3.1.2.2 Wildlife

Observations of animal species inhabiting the unit and surrounding study area were made
during two ecological surveys conducted during work plan development and in January
1997. The study area has been subject to physical disturbance, which has impacted the
character of the habitats available to wildlife in the vicinity of the MSSB. The principal
disturbed areas, including the basin, its berms, and the surrounding old field community,
provide habitat for small mammals and, to a limited extent, their mammalian, avian, and
reptilian predators. These areas also provide habitat for birds that feed on insects and
seeds at ground level, and insectivorous birds that feed on the wing. The mixed
pine/hardwood forest community provides habitat for species that feed and/or nest in
pine/hardwood canopies, such as songbirds and squirrels. The closed canopy in this
community has resulted in limited understory growth of vegetation, which restricts
habitat for rodents, songbirds, and white-tailed deer (Odocoileus virginianus).

Mammals. Based on observations made during the field reconnaissance of the unit, it is
likely that high densities of small rodents are present in the immediate area of the MSSB.
Mammals that are likely to inhabit the area include white-tailed deer, raccoon (Procyon

lotor),  opossum (Didelphis marsupialis), feral cat (Felis domestica), squirrel (Sciurus
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carolinensis), red fox (Vu&s vulpes), oldfield mouse (Peromyscus polionotus), eastern
harvest mouse (Reithrodontomys hum&s), hispid cotton rat (Sigmodon hispidus),
cottontail rabbit (Sylvilagusfloridanus), and southeastern shrew (Sorex  longirostris).

Avifauna. Bird species potentially present in the basin vicinity include the common
bobwhite quail (Colinus virginianus), mockingbird (Mimus polyglottos),  eastern
meadowlark (Sturnella  magna), Carolina wren (Thryothorus  ludovicianus),  field sparrow
(Spizella pusilla),  and American crow (Corvus brachyrhynchos). Other bird species that
are native to the region and that may potentially utilize the habitats of the study area
include American robin (Turdus  migratorius),  eastern bluebird (Sialia  sialis), American
goldfinch (Carduelis  tristis), and mourning dove (Zenaida macroura). These species are
non-migratory, principally inhabit open fields and woodland edges, and are likely to be
permanent residents in the region. Migratory birds may utilize the area only temporarily
or seasonally. These may include species such as indigo bunting (Passerina cyanea),
eastern kingbird (Tyrannus tyrannus), and purple martin (Progne subis) in summer, or
northerly breeding species such as song sparrow (Melospiza  melodia)  and white-throated
sparrow (Zonotrichia  albicollis)  in winter.

Herpetofauna. Reptiles that typically inhabit open fields are likely to occur in the study
area, including snakes such as the southern black racer (Coluber  constrictor priapus) and
lizards such as the six-lined racerunner (Cnemidophorus sexlineatus). Toads are
terrestrial and may occur anywhere in the area. The likelihood of aquatic species or semi-
aquatic species (amphibians) being present in the basin is minimal given the infrequent
occurrence and very short duration of standing water in the basin. No aquatic vegetation
or amphibians were observed in the MSSB during the field reconnaissance.

Aquatic Life. Due to the infrequent nature of standing water in the basin, aquatic life is
absent from the MSSB.

6.3.1.2.3 Threatened and Endangered Species

A threatened and endangered species (TES) and sensitive species survey was conducted
at the unit by the Savannah River Forest Station (SRFS) of the United States Forest
Service in February 1997 (Imm 1997). SRFS files were examined to determine past or
present occurrences of any TES at or in the vicinity of the unit. Records reviewed
include aerial photographs, vegetative stand data, soils information, and existing TES
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records. This review was followed by a field survey for any plant or animal TES
determined to potentially occur at the unit, based on recorded observations or the
presence of required habitat elements.

The survey @mm  1997) found that the existing vegetation at the MSSB includes species
that are considered to be early to mid-successional invasive species. The dense ground
coverage of vegetation, rapid growth of woody species, and the likelihood of high small
rodent densities creates unfavorable soil surface conditions for the establishment of new
species. Most of the TES plant species associated with early  successional conditions are
intolerant of shade and the establishment of these species in the area is unlikely to occur
if current conditions are maintained. If the vegetation cover were drastically altered, the
smooth purple coneflower (Echinacea laevigata), striped garlic (Allium cuthbertii),
sandhills milk-vetch (Astragalus michauxii),  milk-vetch (Astragalus villosus),  American
nailwort (Paronychia americana), and wild-indigo (Baptisia lanceolata) could become
established in areas of better drainage. In poorly drained areas, flaxleaf gerardia (Agalinis

linifolia), southeastern tickseed (Coreopsis helianthoides), Elliott’s croton (Croton

elliottii), little bur-head (Echinodorus tenellus), spatulate seedbox  (Ludwigia spathulata),

and stalkless yellowcress (Rorippa sessiliflora) could potentially become established.
However, it is important to note that none of these species are known to occur within the
immediate or general vicinity of the A Area; thus, due to seed source limitations, the
likelihood of establishment is minimal even with the creation of appropriate habitat
conditions.

Habitat conditions, or the potential for habitat conditions, appropriate for the
establishment of federally protected wildlife species such as the red-cockaded
woodpecker (Picoides borealis), American alligator (Alligator mississippiensis), bald
eagle (Haliaeetus leucocephalus), wood stork (Mycteria americana), or shortnose
sturgeon (Acipenser brevirostrum) do not exist in the MSSB area. Sensitive species such
as Bachman’s sparrow (Aimophila aestivalis), Henslow’s sparrow (Ammodramus

henslowii), common ground dove (Columbina passerina),  loggerhead shrike (Lanius

ludovicianus), southern hognose  snake (Heterodon simus), Florida pine snake (Pituophis

melanoleucus mugitus), Carolina gopher frog  (Rana areolata capita),  or eastern woodrat
(Neotoma floridana floridana) could potentially locate in this area if the habitat were
altered.
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6.3.1.3
.

EcologicalAssessmentdpomtCs)

The ERA for the MSSB assesses whether ecological resources of the unit are being
protected. The protection of ecological resources, such as habitats and species of plants
and animals, is a principal motivation for conducting ERAS. Key aspects of ecological
protection are presented as policy goals, which are general goals established by
legislation or agency policy based on the need for protection of certain environmental
resources. For example, environmental protection is mandated by a variety of legislation
and government agency policies (e.g., the Comprehensive Environmental Response,
Compensation and Liability Act [CERCLA], the National Environmental Policy Act
[NEPA]).  Other legislation includes the Endangered Species Act (16 U.S.C. 1531-1544,
1993, as amended) and the Migratory Bird Treaty Act (16 U.S.C. 703-711, 1993, as
amended). Table 6.3-2 shows the policy goals established for the unit.

To determine whether these protection goals are met at the unit, ecological endpoints are
selected. An ecological endpoint is a characteristic of an ecological component that may
be affected by exposure to a stressor (e.g., a constituent). Assessment endpoints are
“explicit expressions of the actual environmental value that is to be protected” (EPA
1992a). Assessment endpoints often  reflect environmental values that are protected by
law, that provide critical resources, or that provide an ecological function that would be
significantly impaired if the resource were altered (EPA 1996d).  Unlike the human
health risk assessment process, which focuses on individual receptors, the ERA focuses
on populations or groups of interbreeding nonhuman, nondomesticated receptors.
Accordingly, assessment endpoints generally refer to characteristics of populations and
ecosystems. In the ERA process, the risks to individuals are assessed only if they are
protected under the Endangered Species Act, or if the species is a candidate for protection
or is considered rare.

Given the diversity of the biological world and the multiple values placed on it by
society, there is no universally applicable list of assessment endpoints. Therefore, the
EPA (EPA 1996d) has suggested three criteria to be used in selecting assessment
endpoints suitable for a specific ecological risk assessment. These criteria are:

l Ecological Relevance: Ecologically relevant endpoints reflect important
characteristics of the ecological system and are functionally related to other endpoints.
Ecologically relevant endpoints help sustain the natural structure, function, and
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biodiversity of an ecosystem. For example, ecologically relevant endpoints may
contribute to the food base, provide habitat, or reflect the structure of the community
or ecosystem (EPA 1996d).

Susceptibility to the Stressor: Ecological receptors are considered susceptible when
they are sensitive to a human-induced stressor to which they are exposed (EPA
1996d).  In determining exposure, important considerations include the fate and
transport characteristics of the stressor, the proximity of an ecological resource to the
stressor, the timing of exposure (both frequency and duration), and the intensity of
exposure during sensitive life stages. If a species is unlikely to be exposed, it is
inappropriate as an assessment endpoint. Sensitivity refers to how readily an
ecological receptor is affected by a particular stressor (EPA 1996d). Assessment
endpoints should be chosen that are likely to be exposed to COPCs, either directly or
indirectly (e.g., through the food chain), and they should be sensitive enough that such
exposure may elicit an adverse response. Ideally, this sensitivity should be at such a
level that other unit-related receptors of potential concern are adequately protected at
the response threshold of the selected endpoint.

Representation of Policy/Management Goals: Policy/management goals relevant to an
ERA often are legally established by governmental regulatory programs designed to
protect species and organisms that the public deems valuable. Ideally, an assessment
endpoint should represent these goals and should be valued by the public and decision
makers, while also maintaining the scientific validity of the ERA (EPA 1996d).
However, due to its subjective nature, this criterion is given lesser consideration than
the other selection criteria.

In addition, if the response of the assessment endpoint cannot be directly measured, it
may be predicted from responses of surrogate species or similar ecological entities (i.e.,
data relevant to the assessment endpoint should be available for use in predicting
responses to unit-related constituents) (EPA 1996d). Also, the assessment endpoint
should be clearly definable and its definition should consist of two elements: an
ecological entity of concern (e.g., a wildlife population) and a characteristic of the entity
that is important to protect and potentially at risk (e.g., the fecundity of the population)
(EPA 19964).
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In addition to the criteria identified above, the EPA’s draft Ecological Risk Assessment

Guidance for Superfind: Process for Designing and Conducting Ecological Risk

Assessments (EPA 1994) states that the selection of assessment endpoints depends on the
following:

l Constituents present and their concentrations

l Mechanisms of toxicity to different groups of organisms

l Potential species present

l Potential complete exposure pathways

The constituents and their concentrations are discussed in detail in Section 4 and they are
also presented in Table 6.3-l. Mechanisms of toxicity are evaluated conceptually in the
analysis plan in Section 6.3.1.6  and in the Toxicological Profiles (Appendix D). They are
also discussed below for the two COPCs  (antimony and cadmium) remaining tier the
COPC selection process described in Section 6.3.1.1.

0 Antimony and its compounds occur naturally in the earth’s crust in association with
minerals, particularly the sulfides. It is often combined with lead, copper, and silver
(ATSDR 1990). It is insoluble in water. Antimony is released to the environment by
natural sources such as windblown dust, forest fires, and biogenic sources (ATSDR
1990). In soils, antimony may bind to organic and inorganic matter, depending on the
particular antimony compound. Antimony in minerals does not adsorb to soil (ATSDR
1990). Most studies have revealed that antimony is not mobile in soils and tends to
concentrate in the upper layers (Tmovsky et al. 1988, Foster 1989, and Ainsworth
1988); however, several studies have presented conflicting data (Gerritse et al. 1982,
Rai et al. 1984). Ainsworth (1988) found that antimony uptake by plants in
contaminated soils is minimal and is probably restricted to the soluble or exchangeable
species of antimony. Examination of small mammals living near a smelter indicated
that, while these animals ingested large amounts of antimony deposited on the surfaces
of plants, only small amounts were stored in their organs (Ainsworth 1988).

Cadmium is a naturally occurring element that occurs in nature in association with other
metals such as zinc and lead; it is usually not found in its pure form. Cadmium and
cadmium compounds do not readily vaporize but may be suspended as particles in air.
Terrestrial organisms bioaccumulate cadmium (Callahan et al. 1979). However,
because cadmium accumulates in kidney and liver rather than muscle and because
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intestinal absorption of cadmium is low, one would expect a low amount of
biomagnification of cadmium in the food chain (ATSDR 1991 a).

Potential species present at the MSSB are discussed in Section 6.3.1.2 and receptor
selection is presented in Section 6.3.1.4. Potential complete exposure pathways are part
of the ecological CSM discussed in Section 6.3.1 S.

As shown in Table 6.3-2, the assessment endpoint relevant to the achievement of the
policy goals that apply at this unit is the maintenance of the terrestrial ecosystem, with no
loss of species or community alteration due to antimony or cadmium toxicity. The
testable hypothesis is that the reasonable maximum exposure (RME) concentrations of
antimony and cadmium present in surface and subsurface soils are not toxic to terrestrial
animals. To verify or recant the testable hypothesis, a receptor species is selected to
represent the assessment endpoint, as described in Section 6.3.1.4. Selection of
measurement endpoints, or measures of effects, is discussed in Section 6.3.1.6.

.6.3.1.4 Receptor Selectron

Potential receptor species likely to be exposed to unit-related constituents are judged by
the criteria identified in Section 6.3.1.3 as part of the assessment endpoint selection
process. Receptors are selected to represent assessment endpoints based principally on:

l The constituents present at the MSSB and their concentrations

l Mechanisms of constituent toxicity

l Potential species present

l Potential complete exposure pathways

l A receptor’s importance in the community food web

l A receptor’s susceptibility (through exposure and sensitivity) to the unit-related
constituents

l The amount of available data describing a receptor’s potential for exposure

l The toxicological effects that may result from exposure

l The extent to which receptors are protected by policy/management goals

6.3-l 1
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At this unit, the invertebrate species present are not a principal component of the food
web and are not TES. Therefore, invertebrates at this unit are not considered appropriate
receptors on which to focus this evaluation. Instead, vertebrate receptors are more
appropriate based on the above criteria. More specifically, the results of this analysis
indicate that the most appropriate assessment endpoint species is the oldfield  mouse.

The oldfield  mouse is representative of herbivorous terrestrial wildlife species (primary
consumers at the second trophic  level of the food web) that may be significantly exposed
to antimony and cadmium. This species has a high potential for exposure to antimony
and cadmium in soil due to its small home range and its burrowing habits, which likely
result in extensive contact with soil. The oldfield mouse consumes mainly vegetation,
especially seeds and berries. It typically inhabits fields, particularly where soils are sandy
and facilitate its burrowing (Whitaker 1980, Burt and Grossenheider 1976). Small
rodents such as the oldfield mouse typically are prolific and comprise a major dietary
component of predators. Accordingly, the oldfield  mouse is an appropriate receptor to
represent the assessment endpoint in evaluating ecological risk from surface and
subsurface soils at the unit. The oldfield  mouse is potentially exposed to antimony and
cadmium in soil through incidental soil ingestion during burrowing, grooming, feeding,
and through ingestion of vegetation that has taken up antimony and cadmium from
contaminated soil.

.6.3.1.5 Ecological Conceptual Site Model

The ecological CSM presents the ecological receptors at the unit that are potentially
exposed to hazardous substances in soil across several pathways (Figure 6.3-2). A
complete exposure pathway consists of the following four elements:

l A source and mechanism of constituent release to the environment

l An environmental transport mechanism for the released constituents

l A point of contact with the contaminated medium

l A route of constituent entry into the receptor at the exposure point

If any of these elements are missing, the pathway is incomplete and is not considered
further in the ERA. A pathway is complete when all four elements are present to permit
potential exposure of a receptor to a source of contamination. Quantification of some
potentially complete pathways may not be warranted because of minimal contribution to
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risk relative to other major pathways. Figure 6.3-2 presents the dominant pathways from
constituent sources and exposure media through the food web to ecological receptors
potentially exposed to ecological COPCs at the unit.

The original, primary source of contamination at the unit was the wastewater discharged
to the MSSB from the 716-A Motor Shops facility. The primary release mechanism for
contaminants in this wastewater was deposition within the basin. Given the height of the
surrounding berms, wastewater would not have overflowed the basin. The primary media
impacted were: (1) surface soil within the basin and (2) subsurface soil in the basin,
impacted by leaching of contaminants from surface soil.

Receptors may be directly exposed to COPCs in soil via ingestion of soil and dermal
contact. For the receptors and constituents of this unit, ingestion is the exposure route of
greatest potential importance. Dermal contact is expected to be of minimal importance
because COPCs are in a soil matrix and because oldfield  mice are covered by fur, which
minimizes soil contact with the skin.

COP0 in surface soils are potentially released to the surrounding environment via
particulate (dust) generation, volatilization, and uptake by biota. Inhalation of dust is of
minimal importance as a release mechanism for exposure of ecological receptors because
the unit is vegetated with grasses and woody vegetation and there is little exposed soil.
Inhalation of dust by burrowing receptors and volatilization is a potentially complete
exposure pathway. However, inhalation and volatilization exposures are not
quantitatively evaluated because they are expected to be of less importance than
ingestion. Data for their quantification and toxicity evaluation are also generally
unavailable. In addition, volatile emissions from soil are not evaluated further, since there
are no volatile COPCs in the soil at the MSSB.

The unit is vegetated and the basin berms prevent contaminant transport by stormwater
runoff to the surface water bodies (NPDES outfalls) in the vicinity, so contaminant
transport by stormwater runoff is not a significant release mechanism at this unit.
Groundwater beneath and downgradient from the unit is not a potential medium through
which ecological receptors could be exposed to unit-related COPCs because there is no
exposure point where groundwater discharges in the vicinity of the unit.
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The exposure pathways discussed above for surface soil under current conditions also
may exist for subsurface soil if, under future conditions, these soils are excavated and
distributed on the surface. Therefore, the exposure pathways that are potentially
complete for surface soils at the basin are also potentially complete under a future
excavation scenario for subsurface soils at the basin.

The exposure routes that are likely to be of principal importance to ecological receptors
and that warrant quantitative evaluation are: (1) ingestion of soil incidentally during
feeding, grooming, and/or burrowing and (2) ingestion of soil contaminants that have
entered the food chain.

6.3.1.6 m

The analysis plan is the final stage of problem formulation. In this step the risk
hypotheses, presented in Section 6.3.1.4 and displayed in the CSM, are evaluated to
determine how they will be assessed using unit-specific data. The analysis plan includes
three categories of measures to evaluate the risk hypotheses identified in the CSM:
measures of effect (also termed measurement endpoints), measures of exposure, and
measures of ecosystem and receptor characteristics.

Since the identified assessment endpoint is the maintenance of the terrestrial ecosystem
with no loss of species or community alteration due to antimony or cadmium toxioity,  the
possibility of directly measuring the condition of the terrestrial communities is evaluated.
Collecting field data at the community level would likely be an insensitive measure of
existing and potential future effects, as well as labor intensive. Measuring the small
mammal community or body burdens of small mammals would also be unsuitable due to
the physically disturbed nature of the unit. Since it is unlikely that antimony
bioaccumulates or cadmium biomagnifies in the food chain, direct measurements of
antimony and cadmium concentrations in soil media, to be modeled to concentrations in
the oldfield  mouse, is selected as the appropriate measurement endpoint. Measurement
endpoints are discussed in greater detail below.

6.3.1.6.1 Measures of Effect

Measurement endpoints are measurable responses to a stressor that are related to the
valued characteristics chosen as assessment endpoints (EPA 1992a).  Assessment
endpoints generally refer to characteristics of populations and ecosystems; however, it is
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usually impractical to measure changes in these characteristics as part of an assessment.
Consequently, measurement endpoints are selected that can be measured and extrapolated
to predict effects on assessment endpoints (EPA 1992a). The most appropriate
measurement endpoints relating to the assessment endpoint are chronic lowest observed
adverse effects levels (LOAELs) derived for antimony and cadmium based on toxicity
studies in species similar to the wildlife receptors in the area of the unit. These toxicity
values are used to estimate potential effects of antimony and cadmium on wildlife
populations that may be exposed at the unit and, thereby, to predict effects on the
assessment endpoint: the species composition of the ecological community at the unit.

Reliable measures of effects are not available for each exposure route for each
constituent. Effects from exposure through inhalation and dermal contact are not well
developed for ecological receptors; consequently, these exposure routes are analyzed
qualitatively.

The measures of ecosystem and receptor characteristics include such characteristics as the
behavior and location of a receptor and the distribution of a constituent, both of which
may affect a receptor’s exposure to the constituent. The typical foraging area of the
receptor, as well as the quality of the habitat in the unit, are considered in the estimation
of exposure, as discussed in Sections 6.3.2.2 and 6.3.2.3.

6.3.1.6.2 Measures of Exposure

Measures of exposure are the amounts, in dosage or concentration, that the receptors are
hypothesized to receive. These include concentrations of constituents in the impacted
media (presented in Table 6.3-l and summarized in Section 6.3.2.1) and concentrations or
dosages of the constituents to which the receptor is exposed (discussed in Section
6.3 l 2.3).

Decision rules are specified for evaluating effects on the assessment endpoints. Table
6.3-2 shows the decision rules that describe the logical basis for choosing among
alternative actions for the assessment endpoints based on the results of the measurement
endpoints. Together, the assessment endpoint, measurement endpoint, and decision rules
define the following:

l An entity (e.g., the terrestrial community)

l A characteristic of the entity (e.g., health of the individuals in a population)
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l An acceptable amount of change in the entity

l A decision whether the policy goal is met

The decision rules of the assessment are presented in terms of hazard quotients (HQs).
The HQ is the ratio of the measured or predicted concentration of an ecological COPC to
which the receptors are exposed in an environmental medium, and the measured
concentration that adversely affects an organism based on a toxicity threshold. If the
measured concentration or estimated dose is less than the concentration or dose expected
to have the potential to produce an adverse effect (i.e., the ratio of the two is less than l),
the risk is considered acceptable (protective of the ecological receptor). Any HQ greater
than or equal to 1 indicates that the ecological COPC warrants further evaluation to
determine the actual likelihood of harm. Constituents of concern (COCs) are selected
only after an additional weight-of-evidence evaluation of the conservatism of the
exposure assumptions, toxicity values, and uncertainties is conducted.

6.3.1.6.3 Measures of Ecosystem and Receptor Characteristics

Section 6.1.2.3 discusses the measured concentrations of ecological COPCs. Section
6.3.3 discusses the toxicity values associated with these COPCs. Endpoints, stated in
terms of specific ecological receptors or exposure classes (groups of species exposed by
similar pathways), often require data on the processes that increase or decrease the
exposure concentration below or above the measured or predicted environmental
concentration. As a result, some HQs incorporate exposure factors (e.g., dietary soil
fractions and bioaccumulation factors). Section 6.3.2 discusses exposure factors for the
unit.

6.3.2 Exposure Assessment

The exposure assessment evaluates potential exposures of ecological receptors to unit-
related constituents and consists of the following:

l Description of the spatial distribution of COPCs (Section 6.3.2. I)

l Description of the spatial and temporal
6.3.2.2)

l Quantification of receptor exposures
distributions (Section 6.3.2.3)

distribution of ecological receptors (Section

that may result from overlap of these
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6.3.2.1 Con.&.w& Distribution

The area of the basin is approximately 0.07 ha (0.17 ac) and comprises the total area in
which COPCs are detected.

The magnitude of the constituent exposures that may be experienced by ecological
receptors is affected by the degree of their spatial and temporal associations with the unit,
as discussed in Sections 6.3.2.2 and 6.3.2.3. RME concentrations are shown in Table 6.3-
1 and a discussion of their development is presented in Appendix C. 1.

. . .6.3.2.2 Receptor Drstrrbutlon

The MSSB area and vicinity are characterized in terms of ecological communities and
receptors that could potentially be exposed to unit-related constituents (see Section
6.3.1.2 and Figure 6.3- 1). Of the plant communities identified, the old field community
type overlaps the areas of contamination identified at the unit. This community supports
a limited diversity of flora and fauna. It has been physically impacted by past activities
and surrounding areas are maintained in a condition of limited biodiversity and
productivity by periodic mowing and/or chemical treatment of the powerline right-of-
ways. Animal species that use this community as habitat are terrestrial species (as
described in Section 6.3.1.2.2).

A variety of factors may affect the extent and significance of potential exposures.
Receptor exposures are affected by the degree of spatial and temporal association with the
unit. For example, the receptors’ mobility may significantly affect their potential
exposures to unit-related constituents. Many species may only inhabit the study area
during seasonal periods (e.g., breeding season, nonmigratory periods). Nonmigratory
species may remain in the vicinity throughout the year. These species, particularly those
with longer life spans (and usually larger home ranges), have the greatest potential
duration of exposure. However, species with small home range sizes have the greatest
potential frequency of exposure. Other factors affecting exposures include habitat
preference, behavior (e.g., burrowing, rooting, foraging), individual home range size
(larger home ranges correspond to far less frequent use of study area), and diet. Diet is of
particular importance in exposure as related to (1) food source availability (larger
amounts of preferred food sources equal a greater potential for receptor usage) and (2)
bioaccumulative constituents. Constituents that bioaccumulate may also tend to
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biomagnify  in the food chain. As a result, predatory species at higher trophic  levels may
receive their most significant exposures through their prey. However, the possibility of a
population, or even an individual predator, utilizing the unit as a primary source of food
is considered extremely remote.

The indicator receptor species at the MSSB, the oldfield  mouse, has a typical home range
of approximately 2 ha (5 ac) (Burt and Grosser&eider 1976). The basin area of
approximately 0.07 ha (0.17 ac) could constitute 3.5 percent of the home range of the
oldfield  mouse.

6.3.2.3 C&-on of Exposure

Evaluation of the degree to which constituent and receptor distributions (described in the
previous two sections) coincide at the unit indicate that the oldfield  mouse is the receptor
likely to have the greatest potential exposures to COPCs in soil and vegetation.

To quantify exposures of terrestrial receptors to each COPC, a daily intake of each
constituent is calculated. Conversion of the environmental concentration of each COPC
to an estimated daily intake for a receptor at the unit is necessary prior to evaluation of
potentially toxic effects. Exposure rates for the oldfield  mouse are based upon ingestion
of constituents in soil, consumption of other organisms, and consumption of plants. The
ecological risk assessment does not attempt to measure potential risk from dermal and/or
inhalation exposure pathways given the insignificance of these pathways relative to the
major exposure pathways (e.g., ingestion) and the scarcity of data available for these
pathways.

The first step in measuring exposure rates for terrestrial wildlife is to calculation of food
ingestion rates for the receptor, the oldfield mouse. The EPA’s Wildlife Exposure
Factors Handbook (EPA 1993) includes a variety of exposure information for a number
of avian, herptile, and mammalian species. Information regarding body weights, food
ingestion rates, and dietary composition is available for many species. The food intake
rate for the oldfield mouse is estimated from data presented in the Wildlife  Exposure

Factors Handbook (EPA 1993) for a similar species, the deer mouse (Peromyscus
manicuZatus), so an allometric equation is not used.

The Wildlife Exposure Factors Handbook (EPA 1993) also presents average values for
intake of animal matter, plant matter, and incidental soil ingestion for various ecological
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receptors. Based on these data and information about the composition of the diets of the
oldfield  mouse, values are estimated for percent animal material in the diet, percent plant
material in the diet, and percent soil incidentally ingested in the diet. Table 6.3-3  shows
these percentages of dietary composition. Based on these percentages, the food ingestion
rate of the receptor, and the receptor’s body weight, ingestion rates for plant material,
animal material, and soil in kg/day are calculated. Table 6.3-4 lists the soil-to-plant
uptake factors (BCFs) and plant-to-animal bioaccumulation factors (BAFs)  used in
estimating COPC ingestion rates through the food chain. These ingestion rates are
calculated for the oldfield  mouse in Tables 6.3-5 and 6.3-6.

A unit-specific exposure dose (intake) of each constituent is calculated using a food chain
uptake model consistent with EPA Region IV guidance (EPA 199%). This algorithm
accounts for exposure via incidental ingestion of contaminated soil, ingestion of plants
grown in contaminated soil, and ingestion of lower trophic  level animals associated with
contamination. The exposure dose equation for receptors exposed to soil COPCs  is as
follows:

E%il = [(CS x SP x CF x IRP) + (CP x BAF x IRA) + (CS x IRS)] x UFF / BW

where:

EDs*iI

c s

SP

CF

IRP

CP

BAF

IRA

IRS

UFF

BW

Soil exposure dose for terrestrial receptor (mg/kg BW-day)

RME concentration in soil (mg/kg)

Soil-to-plant uptake factor (unitless)

Plant wet-weight-to-dry-weight conversion factor (unitless)
0.2 (used for SP values based on plant dry weight), based
on NRC (1992) value for leafy vegetables

Receptor-specific ingestion rate of plant material (kg/day)

Concentration in plants (mg/kg  dry weight) = (CSxSPxCF)

Constituent-specific plant-to-animal bioaccumulation factor
(unitless)

Receptor-specific ingestion rate of animal material (kg/day)

Receptor-specific ingestion rate of soil (kg/day)

Unit foraging factor (unitless) (see explanation below)

Body weight (kg)
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Daily exposures of small mammals to COPCs are calculated using the RME exposure
concentration at each exposure group to represent CS in the above equation. Tables 6.3-5
and 6.3-6 present the daily exposures of small mammals (oldfield mouse) to antimony
and cadmium (EDsoil)  at each exposure group.

Bioaccumulation is the process by which constituents are absorbed from ingested soil,
food, and water and retained in tissues. It is quantified by the calculation of a BAF,
which is a proportionality constant relating the constituent concentration in tissue to the
concentration in the exposure medium (Amdur et al. 1991, EPA 1989~).
Bioaccumulation may be a significant
terrestrial receptors, bioaccumulation
BCFs and plant-to-animal BAFs.

Terrestrial soil-to-plant uptake factors (BCFs)  and plant-to-animal BAFs for inorganic

component of receptor exposure to COPCs. For
is evaluated by means of specific soil-to-plant

COPCs are obtained from NRC (1992) (Table 6.3-4). Plant-to-animal BAFs  from NRC
(1992) are multiplied by a factor of 8 to adjust for the feeding rate.

Tables 6.3-5
BAFs in the
mouse.

and 6.3-6 show the application of soil-to-plant BCFs and plant-to-animal
calculation of daily intakes of COPCs from soil and biota by the oldfield

A unit foraging factor (UFF)  is calculated to account for the reasonably expected use of
an exposure area. Because the total area of potential soil contamination associated with
the MSSB is smaller than the home range of the potential receptor being evaluated, the
UFF is used to reduce the estimated maximum intakes based on the proportion of a
receptor’s time likely to be spent at each exposure area at the unit. Constituent and
receptor distributions are discussed in Sections 6.3.2.1 and 6.3.2.2, respectively. Table
6.3-3 presents the receptor home range, exposure areas, and the resulting UFFs.

6.3.3 Eflects Assessment

The effects assessment defines and evaluates the potential ecological response to
ecological COPCs in terms of the selected assessment and measurement endpoints. The
effects assessment includes the derivation of toxicity reference values (TRVs) that are the
basis of the evaluation, Section 6.3.4 uses the results of the effects assessment to identify
ecological COCs and characterize ecological risk.
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6.3.3.1 Methodology

This section describes the methodology used in assessing the COPCs’ potentially toxic
effects to ecological receptors. Different assessment methodologies are followed for
intake of nonradioactive COPCs and external and internal exposure to radiation due to
their different mechanisms of toxicity. The assessment of nonradioactive and radioactive
constituents are discussed in the Sections 6.3.3.1.1 and 6.3.3.1.2, respectively.

6.3.3.1.1 Nonradioactive Constituents

The methodology for assessing the potentially toxic effects of nonradioactive COPCs is
based on the derivation of a TRV for each COPC in each medium. The TRVs are derived
to represent conservative estimates of the constituent concentrations that, if exceeded in
an environmental medium, may produce toxic effects in ecological receptors exposed to
that medium. Ideally, TRVs  are based on unit-specific toxicity data. However, in the
absence of unit-specific data, toxicity data from the literature are used by establishing
data selection criteria such that TRVs are as relevant as possible to assessment endpoints
at the unit. Furthermore, the conservativeness of the TRVs is reinforced by using the
lowest available, appropriate toxicity values and modifying them by uncertainty factors
when necessary. Table 6.3-7 shows the derivation of TRVs
oldfield  mouse.

for COPCs in soil for the

Toxicity values used as the basis for the TRVs  are selected as described below. The
source for toxicity values used as TRVs is Toxicological Benchmarks for Wildlife
(Opresko et al. 1995). The Opresko et al. data base is a compilation of various sources,
including primary literature, EPA review documents, and secondary sources such as the
Integrated Risk Information System (IRIS). The uncertainties associated with the
Opresko et al. data base are discussed in Section 6.3.4.1.3.

The order of taxonomic preference when choosing TRVs  is data from studies using (1)
native species potentially present at the unit or (2) proxy species, such as commonly
studied laboratory species. The preferred toxicity test endpoint is the lowest appropriate
chronic LOAEL for nonlethal or reproductive effects. LOAELs are appropriate for
evaluating the risk to populations that are not threatened or endangered (Suter et al.
1994). When values are not available for these effects, LOAELs for lethal toxic effects or
no observed adverse effects levels (NOAELs) are used, as available. Values based on
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chronic studies are preferred. Studies are considered to provide chronic toxicity data if
conducted for a minimum duration of 1 year in mammals, 10 weeks in birds (Opresko et
al. 1995), or 7 days in fish or invertebrates. Studies longer than acute but shorter than
chronic are considered subchronic. Studies shorter than 90 days in mammals, 18 days in
birds, and 2 days in fish or invertebrates are considered acute. If LOAEL data are not
available for a constituent, the next preferred form of toxicity data for use in deriving a
TRV is a median lethal dose (LD,,)  (or a median lethal concentration [LC,,]).  In
estimating an LOAEL from an LD,,, an uncertainty factor (UF)  of l/l 0 typically is
applied.

The TRV based on the test species is adjusted for the body weight of the wildlife species
being evaluated, as shown in the following equation modified from Opresko et al. (1995):

where:

TRV, = TRV adjusted for wildlife species

TRV,  = TRV for the test species

bw, = body weight of the wildlife species

bw, = body weight of the test species

The ERA uses body size scaling to account for the effects of body size on toxicity. The
toxic effects of a given dose are related to body size based on the toxicological principle
that smaller animals generally have higher metabolic rates and rates of detoxification of
chemicals than larger animals (EPA 1957-FR24152  and Chappell 1992). The adjusted
value is used as the TRV for evaluating risk to the wildlife species chosen to represent the
assessment endpoint.

6.3.3.1.2 Radioactive Constituents

No radionuclide COPCs were detected at this unit; therefore, radionuclides are not further
addressed.
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6.3.4 Risk Characterization

Risk characterization integrates exposures and effects on receptors using HQs (ratios of
exposure and effect concentrations). The resulting data are used to define the magnitude
of risk from ecological COPCs at each exposure group and to assess the risk to ecological
receptors. Risk characterization includes two main steps: risk estimation and risk
description. Risk estimation (Section 6.3.4.1) uses the results of the exposure and effects
assessments to calculate an HQ for each COPC. The HQs are based on relevant
measurement endpoints and are indicative of the COPCs’ potential to pose ecological risk
to receptors. Risk assessment related uncertainties are also analyzed and discussed. Risk
description (Section 6.3.4.2) summarizes the conclusions of the risk estimation and
discusses confidence in the risk estimates based on a weight-of-evidence evaluation. In
Section 6.3, ecological COCs are identified from among those COPCs with HQs greater
than 1. In Section 7, Selection of Constituents of Concern and Development of Remedial
Goal Options, the COCs remaining at the completion of the ERA undergo an uncertainty
analysis based on weight of evidence to develop the final list of COCs.

6.3.4.1 Risk Estimation

Estimation of a COPC’s potential to pose significant risk to receptors is based on the
magnitude of the HQ value calculated for each constituent, as well as other factors such
as the bioaccumulation/biomagnification  potential, mechanism of toxicity,
physicochemical characteristics, environmental fate, and ecological relevance of each
constituent. Table 6.3-8 presents the calculation of HQs for COPCs in each exposure
group and medium for the oldfield mouse. An HQ is a ratio of the estimated exposure
dose of a constituent to the TRV. Generally, the greater this ratio or quotient, the greater
the likelihood of an effect. A quotient of one is considered the threshold level at which
effects may occur. The TRVs on which the HQs are based are derived to be conservative
and representative of chronic exposures, as described previously in Section 6.3.3.

The calculated HQs are used to assess the potential that toxicological effects will occur
among the unit’s receptors. The likelihood that the assessment endpoint - the
maintenance of the terrestrial ecosystem, with no loss of species or community
alteration - could be significantly impacted by the toxicological effects produced by a
given COPC is a major factor in the subsequent determination (in Section 6.3.4.2) of
whether that constituent should be classified as an ecological COC.
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Although the HQ is not a linear measure of potential adverse effects, the magnitude of the
HQ provides important information regarding the probability of ecological effects. An
HQ is interpreted in terms of probability and uncertainty. For many reasons, including
uncertainties regarding TRVs, the documented low bioavailability of many soil-bound
contaminants, and possible compensatory reproductive effects among stressed receptor
populations, there is a high level of uncertainty that adverse ecological effects will occur
when the HQ equals 1. If there were no uncertainty about both the concentration to
which receptors are exposed and the effects-threshold concentration, then an HQ greater
than or equal to 1 would mean that the effect associated with the threshold concentration
will occur with a probability equal to 1. However, since uncertainties regarding exposure
and effects threshold concentrations do exist in any ERA, there is a range of HQ values
above and below 1 for which there is some degree of uncertainty about the actual risk to
the receptor. Due to uncertainties, HQs slightly greater than 1 may indicate risk when it
is possible that there is no risk. An HQ much greater than 1 indicates almost certain
adverse ecological effects; whereas, an HQ much less than 1 indicates risk is almost
certainly acceptable. The magnitude of this uncertainty regarding HQs near 1 varies

among waste units, ecological COPCs, and receptors because of the different sources and
magnitudes of uncertainty in the exposure and effects estimates.

Because of these uncertainties, the exposure and effects assessments in the ERA are
designed to minimize the probability of falsely concluding that there is no risk when in
fact there is risk, or vice versa. As a result, ecological COPCs with HQs less than 1 are
unlikely to cause risk to the endpoint receptors and are not discussed further. The focus
of the risk characterization is on those COPCs with HQs greater than 1. Ihe risk
characterization, especially the weight-of-evidence analysis, evaluates in greater depth the
exposure estimates and effects thresholds for the COPCs with HQs greater than 1. In
Section 6.3, ecological COCs are identified from among those COPCs with HQs greater
than 1. In Section 7, Selection of Constituents of Concern and Development of Remedial
Goal Options, the COCs remaining at the completion of the ERA undergo an uncertainty
analysis based on weight of evidence to develop the final list of COCs.

Ecological risk from constituents is characterized for both current and potential future
land use conditions at the unit (Sections 6.3.4.1 .l and 6.3.4.1.2, respectively). Under
current conditions, ecological receptors are unlikely to be exposed to soils deeper than 0.3
m (1 ft).  Therefore, soil data from the surface down to this depth are used in
characterizing current risk at the waste unit. Under hypothetical future land uses
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involving excavation, deeper (subsurface) soils could be excavated and distributed on the
surface where ecological receptors might then be exposed. Therefore, soil data from the
surface down to a depth of 1.2 m (4 A> at the basin are used in characterizing risk
associated with the waste unit under future conditions.

6.3.4.1.1 Current Land Use

The only COPC in surface soil at the basin is cadmium. The HQ calculated for cadmium
in surface soil within the basin (Table 6.3-8) does not exceed a value of 1 for the oldfield
mouse (HQ = 0.0558). Accordingly, cadmium in surface  soil is not considered to pose
ecological risk at this waste unit and does not warrant classification as a COC.

6.3.4.1.2  Future Land Use

The only COPCs in subsurface soil at the basin are antimony and cadmium. The HQs
calculated for antimony and cadmium in subsurface soil (Table 6.3-8) do not exceed a
value of 1 for the oldfield mouse (HQs = 0.0002 18 and 0.04 19, respectively).
Accordingly, antimony and cadmium in surface soil are not considered to pose ecological
risk at this waste unit and do not warrant classification as a COCs.

6.3.4.1.3 Uncertainty

Uncertainty is inherent in each step of the ERA process. Major factors contributing to
uncertainty in this risk assessment are discussed qualitatively in the following sections.

COPC Selection

COPC selection has an inherent degree of uncertainty because sampling data may not
accurately represent the overall distribution of contamination at the unit, which could
result in either overestimation or underestimation of potential risk. However, the use of
maximum detected concentrations for comparison to conservative ecological screening
values (ESVs) in COPC selection ensures that any chemical present at deleterious
concentrations is included in the ERA. In addition, the screening intake e,quation
conservatively assumes that the entire diet of the receptor consists of soil, all of which
contains the maximum detected concentration of the analyte. There is uncertainty
associated with not including bioaccumulation  as part of the screening intake equation;
however, previously eliminated constituents are reevaluated in the screening process to
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determine whether any constituents should be re-included based on considerations such
as mobility, bioaccumulation, persistence, or toxicity.

Exposure Assessment

Uncertainty in the exposure assessment is minimized by conducting unit-specific
ecological characterizations and utilizing data from previous field surveys for TES
evaluations. Nevertheless, the receptor species listed as potentially present at the unit are
a limited subset of the species that may utilize the area to some extent for at least a
portion of the year. The species evaluated in the ERA are considered to provide a
conservative representation of the range of exposures that may be experienced by other
species not evaluated.

In calculating constituent intakes, conservative exposure factors are assumed in order to
be protective of all potential receptors. Low-end estimates of body weights and high-end
estimates of ingestion rates are assumed in order to model the highest potential ,dose  to
the receptor. Conservatism also is employed in estimating UFFs,  bioavailability, and
percent contaminated plant and contaminated animal materials in the diet. The
conservative exposure factors and exposure concentrations used provide confidence that
the calculated intakes are reasonably conservative estimates for the receptor populations.
Intakes from dermal and inhalation exposures are not quantifiable for ecological
receptors. However, this does not significantly increase the uncertainty of the estimated
total intake because, for most receptors, intakes via these routes are likely to be minimal
relative to intakes via ingestion.

Toxicity Assessment

There is uncertainty associated with ESVs used in this ERA because the toxicity data are
not unit-specific. Opresko et al. (1995) toxicity values are utilized in this assessment.
Limitations in toxicity values from the Opresko et al. data base are common to most other
toxicity data sources. These limitations include variations in physiological or
biochemical factors that may exist among species, behavioral and ecological parameters
that may make a species’ sensitivity to a contaminant different from that of the test
organism, and limited information on long-term effects on natural populations.

To minimize this uncertainty, NOAELs are selected or derived for screening purposes
based on a standard protocol. NOAELs are the lowest available, appropriate toxicity
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values that are relevant to the receptors. The resulting ESVs are very conservative and,  in
some instances, may dramatically overestimate the toxic potential of COPCS at the unit.
In addition, most laboratory studies use highly bioavailable forms of chemicals during
NOAEL derivations. Since most chemicals in nature are bound or associated with
inorganic matrices or organics, many are not as bioavailable as the forms used in the
laboratory studies. The combination of maximum intakes and conservative ESVs provide
confidence that the COPCs resulting from screening are conservative.

Risk Characterization

Uncertainty in the risk characterization is a direct result of the methodology employed in
the preceding sections of the ERA. The conservative methodology and assumptions used
in the COPC selection, exposure assessment, and toxicity assessment are expected to
overestimate, rather than underestimate, the potential for COPCs to pose risk to
assessment endpoints. By overestimating risk, the actual risk of deleterious effects is
likely to be less than indicated by the calculated ecological quotients. Thus, a list of
COPCs having HQs greater than 1 is conservative and is reviewed using professional
judgment to reduce uncertainty regarding which COPCs actually pose ecological risk to
assessment endpoints and thereby warrant designation as final COCs  in Section 7.

Determination of Need for Additional Studies

Based on the results of the evaluation, including the (1) nature of the waste unit, (2)
ecosystem of the study area, (3) conservatism of the evaluation, and (4) minimal degree
of uncertainty in the underestimating risk results, additional site-specific field studies are
not necessary to adequately determine the ecological risk posed by the unit. The unit
occupies a small area, is not near sensitive ecological receptors or communities, and,
based on a conservative quantitative evaluation, does not pose risk to the species selected
to represent the greatest potentials for exposure. Therefore, additional studies would
likely provide data of only marginal utility in refining the risk evaluation and predicting
effects on the assessment endpoint.

6.3.4.2 . .escrlptioq

The risk description has two main elements: (1) the ecological risk summary, which
summarizes the results of the risk estimation and uncertainty analysis and assesses
confidence in the risk estimates based on the weight-of-evidence, and (2) the
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interpretation of ecological significance, which describes the magnitude of the identified
risks to the assessment endpoint(s).

6.3.4.2.1 Ecological Risk Summary

The risk estimation step results in the identification of a subset of COPCs for each
exposure group and medium for both current and hypothetical future conditions. These
subsets of COPCs include those constituents estimated to have the potential to pose
adverse effects to the assessment endpoint selected in Section 6.3.1.4.

In this section, these COPCs are further evaluated based on the weight-of-evidence and a
determination is made as to the likelihood of unacceptable risk to the receptor analyzed
for this risk assessment or the ecological community that encompasses the study area.
However, no ecological COPCs generated an HQ greater than 1; therefore, the COPCs
identified in soils at the unit do not pose unacceptable risk to the ecological assessment
endpoint and no further evaluation of these constituents is required.

6.3.4.2.2 Interpretation of Ecological Significance

The assessment endpoint at the MSSB is the maintenance of the terrestrial ecosystem,
with no loss of species or community alteration due to antimony or cadmium toxicity.
The testable hypothesis is that the RME concentrations of antimony and cadmium present
in surface and subsurface soils are not toxic to terrestrial animals at the unit. To verify or
recant the testable hypothesis, a receptor species, the oldfield mouse, is selected to
represent the assessment endpoint. Since it is unlikely that antimony bioaccumulates or
cadmium biomagnifies in the food chain, direct measurement of antimony and cadmium
concentrations in soil media, modeled to represent concentrations in the oldfield  mouse,
is selected as the appropriate measurement endpoint.

The ERA confirms that the RME concentrations of antimony and cadmium present in
soils at the unit are not toxic to terrestrial animals at the unit. No ecological COCs are
identified at the MSSB waste unit. No HQs at the MSSB are greater than 1. The risk
posed by constituents detected in surface and subsurface soils at the unit is not
unacceptable, does not threaten the assessment endpoint for the unit, and does not impact
the policy goal applicable to the unit.

I :\erO34\common\drafhbhect6-3  .doc 6.3-28



RFWRUBRA  for the WSRC-RI?-97-134, Rev. 0
716-A Motor Shops Seepage Basin April 1997

SECTION 6.3

FIGURES



RFI/RVBRA  for the WSRC-RP-97-134, Rev. 0
71&A Motor Shops Seepage Basin April 1997

THIS PAGE INTENTIONALLY LEFT BLANK





























RF’URUBU  for the WSRC-RF’-97-134,  Rev. 0
716-A Motor Shops Seepage Basin April 1997

7.0 SELECTION OF CONSTITUENTS OF CONCERN AND
DEVELOPMENT OF REMEDIAL GOAL OPTIONS

Remedial goal options (RGOs) are concentration goals for individual chemicals for specific
medium and land use combinations. They are designed to provide conservative, long-term
targets for the selection and analysis of remedial alternatives. The final step in the risk
assessment process, which is the determination of constituents of concern (COCs),  serves as
the starting point for the determination of RGOs. Human health RGOs are estimates of
protective clean-up levels for COCs based on risk to human receptors. In a similar manner,
ecological RGOs are based on risks to ecological receptors. Final clean-up levels for the
COCs,  which will be selected by risk managers, are to be protective of both human and
ecological health, as well as comply with Federal and state applicable or relevant and
appropriate requirements (AIURs).  If remediation is found to be necessary, remedial
activity at the unit will be conducted to meet the final clean-up levels.

Preliminary COCs,  which include primary and secondary human health COCs and
ecological COCs with HQs greater than 1, are selected because they exceed risk-based
criteria in the baseline risk assessment (BRA) or because they are projected to have the
potential to leach to the groundwater at levels exceeding a maximum contaminant level
(MCL) or risk-based concentration (RBC) (Section 5).

Primary COCs  in the human health risk assessment are defined as constituents that either
individually produce or significantly contribute to risk estimates that exceed a 1 x lo4 risk
or an hazard index (HI) of 3 by selecting individual WCs exceeding a risk of 1 x lo4 or an
hazard quotient @IQ)  of 1 in any pathway. If, for example, the risk estimate from exposure
to surface soil were greater than 1 x lo4 (or HI greater than 3), then all of the constituents
significantly contributing to that risk/hazard would be identified as COCs. Each pathway
(e.g. ingestion, inhalation, dermal contact, and ingestion of produce) would be investigated
to determine the source of the most important constituents.

Secondary COCs in the human health risk assessment are individual constituents of
potential concern (COPCs)  that have a chemical-specific carcinogenic risk of at least
1 x IO4 or a noncarcinogenic hazard of 0.1 that contributes to a pathway hazard of 1 or
greater. Secondary COCs are those chemicals that are not identified as primary COCs for a
particular receptor. If the level of a constituent in a given medium exceeds a Federal or
state chemical-specific ARAR, that constituent is also included as a COC (EPA 1995b).
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Table 7-l lists all preliminary human health COCs and the basis for their qualification as
such. These preliminary COCs are evaluated for uncertainty in Section 7.2 and the final
COCs  are selected. Chemical-specific RGOs are developed for the final contaminant
migration, human health, and ecological COCs in Sections 7.3, 7.4 and 7.5, respectively.
From the RGOs, the risk manager chooses remedial levels for the final COCs. There are
two general sources of chemical-specific RGOs: (1) concentration based on ARARs and (2)
concentration based on risk (EPA 1995b) and these are discussed below.

7.1 W-Based Preliminary Constituents of Concern

The following provides a preliminary screening of COPCs detected in soil at the 716-A
Motor Shops Seepage Basin (MSSB). The COPCs are screened according to chemical-
specific ARARs. If the concentration of a COPC in a given medium exceeds a chemical-
specific ARAR, that chemical is considered a COC unless it is eliminated during the
uncertainty analysis in Section 7.2.

7.1.1 Soil

The only nonradiological chemical-specific ARARs for soils under Federal and South
Carolina regulations are for polychlorinated biphenyls (PCBs).  ARARs for PCBs are
governed by the Toxic Substances Control Act (40 CFR Part 761). For a nonrestricted
access area (e.g., residential), the PCB clean-up standard is 10 mg/kg by weight, provided
that the soil is excavated to a minimum depth of 25 cm (10 in) and that the excavated soil is
replaced with clean soil (i.e., soil containing less than 1 mg/kg  PCBs).  One PCB, aroclor-
1260, was detected twice in the surface soil interval at a concentration of 6.76E-02  mg/kg.
This concentration is below both the ARAR and RBC criteria.

7.2 Evaluation of Uncertainty

Each major step (category) in selection of a preliminary COC is evaluated for a high degree
of uncertainty (Table 7-2). A high degree of uncertainty associated with the COC selection
process indicates a low level of confidence that the constituent should be considered as a
COC. Uncertainty is evaluated for the following categories:

l Site History - COCs  are evaluated for their potential to have resulted from past unit
activities and disposal practices. If a COC is associated with past practices it is assigned
a high degree of confidence.
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Background Comparison - Concentrations of COCs are compared to b~kgo~d
con~n~tions  for the same medium. If a COC is not present in the background data it
is assigned a high degree of confidence.

Analytical - COC concentrations are reviewed for laboratory qualifiers that indicate
uncertainty  in their reported concentrations (“I” or “B” flags). If several of the detected
concentrations for a COC contain these qualifiers, the COC is assigned a low degree of
confidence.

Distribution - Characterization results are reviewed for COCs. If the nature and extent
evaluation of this report determined that the COC is not unit related based on its
distribution, it is assigned a low degree of confidence. COC data are also reviewed for a
low frequency of detection. Based on best professional judgment, a COC with a
frequency of detection below 10 percent is assigned a low degree of confidence.

Toxicity - Toxicity factors are used to determine the human health carcinogenic risk
and noncarcinogenic hazard and ecological risk for each COC. If the toxicity values for
a specific COC were provisional, surrogates, and/or based on uncertain data, the COC is
given a low degree of confidence.

Risk Assessment - Many uncertainties are present in the risk assessment process,
particularly for the inhalation, human ingestion of produce, and dermal pathways. If a
constituent is included as a COC because of the contribution to the risk/hazard level
from another constituent in the same exposure pathway, it is assigned a low degree of
confidence based on risk/hazard. In addition, a low degree of confidence is assigned for
final COC selection if the constituent is designated a COC based on an exposure
pathway with high uncertainty.

Uncertainties of preliminary COCs are discussed below and final COCs are selected based
on these uncertainties.

Soil COCs

l Benzo(a)pyrene is the only human health preliminary COC detected in surface soils (O-
0.3 m [O-l ft])  interval. Benzo(a)pyrene  exceeds human health risk based criteria for the
hypothetical adult/child receptor (total risk = 1 x 10m5 ) from dermal contact with soil (5
x 103, ingestion of soil (3 x 104), and ingestion of homegrown produce (2 x 103.
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Benzo(a)pyrene  also exceeds the risk criterion for the industrial worker tiou& dermal
contact with soil (2 x lo”>. Benzo(a)pyrene  was not detected in the subsurface soils at
depths greater than 0.3 m (1 fi). The use of 1 mg/cm2 as the soil-to-skin adherence
factor is high, which causes the risk to be high and very conservative in nature. The
analyte was detected one out of six times in the surface soils and one out of 12 in the
subsurface soils (which includes the O-O.3 m [O-l A] interval). Therefore, the frequency
of detection is very low. Although organics  are not screened out based on background
comparisons as part of the COPC selection process for the risk assessment,
benzo(a)pyrene was detected two out of six times in the background samples for the
surface soils. The maximum concentration (1.13 x 10-l mg/kg) detected in the
background sample is less than the unit concentration (4.10 x 10-l  mg/kg).

In accordance with EPA Region IV guidance (EPA 1995b), the soil to skin adherence
factors have been changed from 0.2 mg/cm2 to 1.0 mg/cm2. It also states that the value
of 1.0 mg/cm2  should be considered for the evaluation of RME intake assumptions.
Since the soil intervals evaluated have been characterized as being medium to coarse
sands, the risk estimates are evaluated using an adherence factor of 0.2 mg/cm”. The
risk estimate for dermal contact using an adherence factor of 0.2 mg/cm2  is five times
lower than the risk using a factor of 1.0 mg/cmL  for both the industrial worker and the
adult/child receptors. Since the exposure point concentration is the same for both the
surface and the subsurface soils and all other default parameters are the same, only the
surface soil interval results are reported. The future adult/child combined risk result is 1
x lo-’ while using 1 .O mg/cm2  as the adherence factor and it is 2 x 1 O6 for the 0.2
mg/cm2  adherence factor.

In accordance with United States Environmental Protection Agency (EPA) Region IV
guidance (EPA 1995b), risks are calculated for both RME and Central Tendency
Exposure (CTE) risk scenarios. CTE risk estimates are, by definition, representative of
more likely exposures than are the RME estimates. The CTE estimates are typically not
used as the basis for determining the need for remediation. They are presented to
provide information regarding the significance of the risk estimates, which should be
useful in the decision-making process for the MSSB.

The CTE estimates differ from the RME estimates in that the exposure assumptions
(e.g., exposure frequency, exposure duration, and ingestion rate) that are used result in
an exposure estimate that is generally mid-range rather than from the high end of
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possible exposures. For the CTE risk estimates, only the average exposure
concentration is changed, while the other default parameters remain the same as the
RME estimates. In comparing the CTE results to the RME results, the combined CTE
risk estimates are an order of magnitude lower than the RME estimates for both the
industrial worker and the adult/child receptors. For example, the combined RME risk
estimate for the resident adult/child is 1 x lo-‘,  while the CTE combined risk estimate is
2 x lOa. The results for the future industrial worker receptor are on the same order of
magnitude: the RME risk estimate is 3 x lo6 and the CTE combined risk estimate is 4
x 1 O-‘.  All results are for the O-3 m (O-l ft) soil interval, and the 0- 1.2 m (O-4 ft) soil
risk estimates are in the same range.

In summary, because benzo(a)pyrene was detected in only one out of 12 samples, risks
are probably significantly overestimated by using the RME value and a high soil
adherence factor. Risks associated with benzo(a)pyrene are acceptable.

7.3 Development of Contaminant Migration Remedial Goal Options for Soil

No cbntaminant migration COCs  are identified at the MSSB; therefore, contaminant
migration RGOs are not calculated.

7.4 Development of Human Health Remedial Goal Options for Soil

7.4.1 Introduction

The EPA has published guidance (EPA 199 1) on the determination of preliminary remedial
goals (PRGs)  for human health. PRGs are similar to human health RGOs,  except that they
are normally determined during the project scoping. They are calculated using an equation,
similar to the risk equation, that sets the noncancer HI or cancer risk to the appropriate
target and solves the equation for the concentration term.

Federal guidance is not available for the determination of human health RGOs. However,
EPA Region IV has provided guidance (EPA 1995b) that can be used in conjunction with
the guidance for the determination of PRGs to develop human health RGOs. In accordance
with EPA Region IV guidance, human health RGOs are calculated using noncancer target
His of 0.1, 1, and 3 and target cancer risks of 1 x lo”, 1 x 10m5,  and 1 x 10”. Therefore,
multiple human health RGOs are calculated for a given receptor and medium.
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Determining multiple human health RGOs  for a single medium provides the risk manager
with a range of possible risk-based cleanup levels. This range also provides flexibility in
the determination of remedial alternatives. The risk manager will select the final
remediation level, which will be presented in the Record of Decision for the MSSB.

7.4.2 Exposure Units and Exposure Scenarios

In the current land use scenarios, the risk assessment evaluates surface soil exposures for
known on-unit workers occasionally in close proximity to the MSSB. One exposure unit
for surface soils is defined for the MSSB unit. No COCs are determined under current land
use assumptions, only under hypothetical future assumptions.

Residential and industrial exposure scenarios are evaluated in the human health risk
assessment under future land use assumptions. The soil exposure units and surface and
subsurface  soil intervals are applied to the future scenarios. Based on the uncertainty
analysis conducted for the preliminary COC benzo(a)pyrene,  no human health RGOs are
determined for this unit.

7.5 Development of Ecological Remedial Goal Options for Soil

No ecological COCs are identified at the MSSB; therefore, ecological RGOs are not
calculated.
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8.0 SUMMARY AND CONCLUSIONS

This section sumrnarizes the results of the RCRA Facility Investigation/Remedial
Investigation/Baseline Risk Assessment (RFI/RI/BRA)  for the 716-A Motor Shops
Seepage Basin (MSSB). Phase I investigative activities were undertaken at the MSSB
based on the conceptual site model (CSM). The preliminary CSM includes contaminant
sources, primary and secondary release mechanisms, primary and secondary media
impacted, exposure routes, and potential receptors.

The CSM identifies the primary source of contamination: wastewater that was formerly
discharged into the MSSB via its associated process sewer line (Figure 2-l). The CSM
also identifies the primary and secondary release mechanisms for contamination from
these source areas. The primary release mechanisms for contamination associated with
the MSSB are the deposition of wastewater onto basin surface soils (discontinued in
1983) and the infiltration and percolation of surface runoff through potential
contamination within the pit and into subsurface soil. Secondary release mechanisms for
contaminants in surface soil at the MSSB are volatilization, fugitive dust generation,
direct contact, and biotic uptake. The secondary release mechanisms for contaminants in
subsurface soils at the MSSB are leaching and excavation/bioturbation.

Additionally, the CSM identifies the media impacted by contamination released from the
unit. The primary media impacted by contamination from the MSSB are surface soil in
the basin and subsurface soil beneath the basin. These media are also secondary sources

of contamination and may undergo chemical constituent exchange via infiltration/
percolation or excavation/bioturbation. The secondary media impacted by contamination
via volatilization, fugitive dust generation, and biotic uptake include air (vapor and dust)
and biota, while the secondary medium impacted via leaching is groundwater.

A phased approach was planned for conducting the RFURI of the MSSB (WSRC 1996~).
Surface and subsurface soils were sampled during the Phase I RFIRI.  Deep soils and

groundwater were to be sampled during the Phase II investigation; however, this was

deemed unnecessary based on the Phase I results. This is in accordance with the decision
rules presented in the work plan for the MSSB (WSRC 1996~). Area groundwater is under
evaluation as part of the overall groundwater remediation approach as presented in the
RCRA permit application - Corrective Action Plan for the A-O 14 outfall area (Volume III,
M-Area HWMF, WSRC-IM-91-53). Potential concentrations in air and biota are derived
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as part the BRA (Section 6) based on constituent levels measured in surface and
subsurface soils.

The subsurface and deep soils along the process sewer line were also to be characterized
during the Phase II investigation if deemed warranted by Phase I results. The Phase I soil

results represent the worst case scenario for contamination at the MSSB. Based on the
low levels of contaminants detected in Phase I soil samples, Phase II soil sampling along
the process sewer line was also deemed unwarranted.

To determine the nature and extent of contamination, all analytes detected in MSSB soil
samples are screened against a risk-based concentration (RBC) or risk-based activity

(RBA), provided a value is available. The remaining constituents are screened against
two times the average background concentration (Tables 4-4 and 4-5). Constituents
remaining after both screening steps are identified as unit-specific constituents (USCs).

In the BRA, constituents exceeding human health RBCs/RBAs/essential  nutrient criteria,
ecological screening values, and twice the average background concentrations are
considered COPCs and are further evaluated with respect to human health and ecological
risk.

8.1 Summary of Primary Sources

For the analysis of the nature and extent of soil contamination, soil sample results are
presented per the CSM (sources and pathways), as well as by depth intervals comparable
to those used in the BRA (presented in Section 6). The CSM for the MSSB (Figure 2-1)
identifies wastewater within the basin as the primary source of contamination for this

unit. However, the discharge of wastewater to the MSSB was discontinued in 1983.
Based on geologic logs (see Appendix A) for unit soil borings AOB-SBl through AOB-
SB6, none of the soil samples collected from these borings are interpreted as representing
primary source material. All 12 soil samples taken from borings AOB-SBl through
AOB-SB6 are interpreted as representing secondary source material.

8.2 Summary of Secondary Sources

As previously stated, secondary sources of contamination for the MSSB include surface
and subsurface soils. Phase I soil samples for characterizing these secondary sources are
comprised of samples from the O-O.3 m (O-l ft) and O-l .2 m (O-4 fi) depth intervals in
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8.3.2 Summary of Exposure Pathways with Respect to Risk

Exposure
source to
pathway:

pathways describe “the course a constituent or physical agent takes from the
the exposed individual” (EPA 1989b).  Four components comprise an exposure

l A source and mechanism of constituent release

l A retention or transport medium (or media)

l A point of potential human contact with the contaminated medium (the exposure
point)

l An exposure route (e.g., ingestion, dermal contact, and inhalation)

The CSM presents the exposure pathways evaluated in the risk assessment for the MSSB in
a graphical form (Figures 6.2-l and 6.3-2). As shown in the model, soil and food chain
pathways are considered in the human health and ecological risk assessment. Figures 6.2-l
and 6.3-2 present the exposure pathways evaluated for each of the human and ecological
receptors, respectively. A complete pathway exists when a receptor could be exposed to a
contaminant source through one of the potential exposure routes. An incomplete pathway

occurs when any pathway component is missing. Even though a complete exposure
pathway may exist for a particular receptor, quantification of risk for the pathway may
not be practicable due to the lack of toxicity factors or may not be warranted because of
the expected minimal contribution to risk relative to other major pathways. Consequently,
some pathways are only qualitatively evaluated.

The primary source of contamination from the MSSB
released as a result of past disposal practices. Surface soil
soil constituents. Contaminants may be released
infiltration/percolation to subsurface soils, windblown
uptake.

is prior wastewater discharges

is a potential exposure point for
from the surface soil via

dust, volatilization, and biotic

The following paragraphs describe exposure pathways that are applicable to the human and

ecological receptors evaluated in the BRA. Current human receptors include on-unit
workers. Hypothetical human receptors include potential on-unit residents and workers.
Current and future ecological receptors are terrestrial organisms.
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The pathway identified for the quantitative evaluation of the known on-unit worker is:

l Exposure to contaminated soils through ingestion, dermal contact, and inhalation of
particulates  in air.

Hypothetical On-Unit Industrial Worker

The primary pathway evaluated for the hypothetical on-unit industrial worker is:

l Exposure to soils through incidental ingestion, inhalation of windblown dust in air,
and dermal contact.

Hypothetical On-Unit Resident (Adult and Child)

The primary pathway evaluated for the hypothetical on-unit resident is:

l Exposure to contaminated soils through incidental ingestion, inhalation of windblown
dust in air, dermal contact, and ingestion of homegrown produce.

8.4 Summary of Human Health Risk Assessment

The BRA evaluates risks to human and ecological receptors at the MSSB. This section
summarizes the results of the human health risk assessment.

As discussed above in Section 8.3, both known and hypothetical receptors are
quantitatively evaluated in the human health BRA as follows:

l Known on-unit workers are expected to be exposed to surface soils (O-O.3 m [O-l ft]).

l Both the future hypothetical on-unit residents and on-unit workers are assumed to be
exposed to surface soils (O-O.3 m [O-l fi]) and subsurface soils (O-l .2 m [O-4  ft]).
Hypothetical residents are also assumed to be exposed to homegrown produce.

Following the selection of individual receptors, cancer risk and health hazards are
estimated for each constituent of potential concern (COPC) for pathway/receptor
combinations based on EPA Guidance (EPA 1989b).
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The reasonable maximum exposure @ME) risk estimates for current land use and future
land use for human receptors at the MSSB are discussed in the following sections. Tables
6.2-l through 6.2-8 and Figures 6.2-2 through 6.2-6 provide quantitative evaluation
summaries of carcinogenic risk and noncarcinogenic hazard for the pathways and
receptors identified. The criteria used to evaluate potential impacts to human health are
cancer risk above 1 x 1 OT6  and an hazard index (HI) of 1.

8.4.1 Results for Current Land Use

Under the current land use scenario, carcinogenic risks and noncarcinogenic hazards are
characterized for exposure of a known on-unit worker to surface soil and for exposure
through incidental ingestion, inhalation of windblown dust, and dermal contact.

8.4.1.1 Known On-Unit Workers

Under the current land use scenario, carcinogenic risks and noncarcinogenic hazards are
characterized for exposure of an on-unit worker to soil.

Noncarcinogenic Hazard

There are no noncarcinogenic HIS for the known on-unit worker exposure pathways
dose (RID) values for noncancer effects are not available forbecause reference

benzo(a)pyrene.

Carcinogenic Risk

Figure 6.2-2 summarizes the total risk by pathway for nonradioactive carcinogens for the
known on-unit worker. All of the estimated total cancer risks are less than 1 x 10m6,
indicating that, under current conditions, carcinogenic risk is insignificant at the unit.
Tables 6.2-l through 6.2-2 and Figure 6.2-2 present carcinogenic risks for the known on-

unit worker exposure pathways.

O-O.3 m (O-l ft) Soil Interval

l For the O-O.3 m (O-l It) soil interval, the total site cancer risk for the known on-unit
worker is 1 x 1 O?
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l By comparison, exposures to the O-O.3 m (O-l fi) soil interval in the background also
resulted in a total cancer risk for the known on-unit worker of 1 x 10m8.

8.4.2 Results for Future Land Use

Under the future land use scenario, carcinogenic risks and noncarcinogenic hazards

associated with COPCs are calculated for exposure of the hypothetical on-unit worker to
surface and subsurface soils and for exposure through ingestion, inhalation of windblown
dust, and dermal contact. COPCs for the same factors, plus homegrown produce, are then
calculated for the on-unit resident (adult and child).

8.4.2.1 Hvpothetical On-Unit Industrial Worker

Noncarcinogenic Hazard

There are no noncarcinogenic HIS for the hypothetical on-unit worker exposure pathways
because RfD values for noncancer effects are not available for benzo(a)pyrene.

Carcinogenic Risk

Tables 6.2-l through 6.2-2 and Figures 6.2-3 through 6.2-4 summarize the estimates of
total risk by pathway for carcinogens for the hypothetical on-unit industrial worker.

O-O.3 m (O-1  ft) Soil Interval

l For the O-O.3 m (O-l ft) soil interval, the total cancer risk for the hypothetical on-unit
industrial worker is 3 x lo? The risk is due to the dermal contact pathway and the
risk driver is benzo(a)pyrene.

l By comparison, exposures to the O-O.3 m (O-l ft) soil interval in the background also
result in a cancer risk of 3 x 10m6  for the hypothetical on-unit industrial worker. An
appreciable cancer risk in the background is most likely due to natural variation in the

concentration of metals (i.e., arsenic and beryllium) in soil.

0- 1.2 m (O-4 fi) Soil Interval

l For the 0- 1.2 m (O-4 fi) soil interval, the total cancer risk for the hypothetical on-unit
industrial worker is 3 x lo? This is due to the derrnal contact pathway and the risk
driver is benzo(a)pyrene.
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l By comparison, exposures to the O-l .2 m (O-4 fi) soil interval in the background also
result in a cancer risk of 3 x 10m6 for the hypothetical on-unit industrial worker. An
appreciable cancer risk in the background is most likely due to natural variation in the
concentration of metals (i.e., arsenic and beryllium) in soil.

8.4.2.2 Hvnothetical On-Unit Resident

Noncarcinogenic Hazard

There are no noncarcinogenic HIS for the hypothetical on-unit resident exposure
pathways because RfD values for noncancer effects are not available for benzo(a)pyrene.

Carcinogenic Risk

Tables 6.2-l through 6.2-2 and Figures 6.2-5 through 6.2-6 summarize the estimates of
total risk by pathway for nonradioactive carcinogens for the hypothetical on-unit resident.

O-O.3 m (O-1 ftj  Soil Interval

l For this soil interval, the total cancer risk for the hypothetical on-unit resident is 1 x
1 0m5. This is below 1 x 1 0m4, but exceeds the initial level of concern for cancer risk (1 x
1 O-‘).  Pathways with cancer risks of greater than 1 x 10m6 include soil ingestion
(Excess Lifetime Cancer Risk [ELCR] = 3 x 1 OD6),  dermal contact (5 x 10m6),  and
ingestion of produce (2 x 10m6)  grown in the soil. Benzo(a)pyrene, which is a
secondary constituent of concern (COC), is the only COC identified for the O-O.3 m
(O-l ft) soil interval.

l By comparison, exposures to the same soil interval in the background result in a
higher total cancer risk for the hypothetical on-unit resident (2 x 1 0e5). A higher
cancer risk in the background is most likely due to natural variation in the
concentration of metals (i.e., arsenic and beryllium) in soil.

O-l .2 m (O-4 fi) Soil Interval

l For this soil interval, the total cancer risk for the hypothetical on-unit resident is 1 x
lo? This is below 1 x IOm4, but exceeds the initial level of concern for cancer risk (1 x
1 0m6). Pathways with cancer risks of greater than 1 x 10e6 include soil ingestion
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(ELCR = 3 x 10W6),  dermal contact (5 x 10m6), and ingestion of produce (2 x 10m6)
grown in the soil. Benzo(a)pyrene, which is a secondary COC, is the only COC
identified for the O-O.3 m (O-4 ft) soil interval.

l By comparison, exposures to the 0- 1.2 m (O-4 ft) soil interval in the background result
in a total cancer risk for the hypothetical on-unit resident of 2 x lo? The cancer risk
in the background is attributable to arsenic and beryllium in the soil.

8.5 Summary of Ecological Risk Assessment

The purpose of the ecological risk assessment (ERA) component of the BRA is to
evaluate the likelihood that adverse ecological effects may occur or are occurring as a
result of exposure to unit-related constituents based on a weight-of-evidence approach.
An ecological risk does not exist unless a given constituent has the ability to cause one or
more adverse effects and it either co-occurs with, or is contacted by, an ecological
receptor for a sufficient length of time or at a sufficient intensity to elicit the identified
adverse effect(s) (EPA 1994).

The assessment endpoint at the MSSB is the maintenance of the terrestrial ecosystem,
with no loss of species or community alteration due to antimony or cadmium toxicity.
The testable hypothesis is that the RME concentrations of antimony and cadmium present
in surface and subsurface soils are not toxic to terrestrial animals at the unit. To verify or
recant the testable hypothesis, a receptor species, the oldfield mouse, is selected to

represent the assessment endpoint. Since it is unlikely that antimony bioaccumulates or
cadmium biomagnifies in the food chain, direct measurement of antimony and cadmium
concentrations in soil media, to be modeled to concentrations in the oldfield mouse, is
selected as the appropriate measurement endpoint.

The ERA confirms that the RME concentrations of antimony and cadmium present in

soils at the unit are not toxic to terrestrial animals at the unit. No ecological COCs are

identified at the MSSB waste unit. No hazard quotients (HQs) at the MSSB are greater
than 1. The constituents detected in surface and subsurface soils at the unit do not pose
unacceptable risk, do not threaten the assessment endpoint for the unit, and do not impact
the policy goal applicable to the unit.
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8.6 Summary of Uncertainty

Uncertainty will always be associated with estimates of environmental concentrations at
waste units. Uncertainty in the analytical data may be linked to sample density and

distribution, collection procedures in the field, seasonal fluctuations, and accuracy of the
sample analyses.

Sample collection procedures are established to reduce uncertainty in the sample results.
Standard quality assurance/quality cont ro l  (QA/QC) measures (e.g.,  proper
decontamination of equipment and collection of trip blanks, field blanks, and matrix
spike/matrix spike duplicates) are followed to reduce uncertainty associated with
analytical data. The uncertainty associated with sample collection procedures has
potential to either overestimate or underestimate risks to receptors.

the
the

Uncertainty also may be introduced at the laboratory. Standardized procedures are
followed by the laboratory to reduce this uncertainty. For example, surrogate spikes are
used to monitor constituent recovery, internal standards monitor instrument sensitivity,
and laboratory blanks are used to determine whether laboratory preparation has
introduced contamination to the sample. These measures are explained in the QCSR for
the MSSB (Appendix B.2).

The frequency of detection for benzo(a)pyrene is one out of 12 detections, which
demonstrates a level of uncertainty in the risk for this unit. The low frequency of
detection for the benzo(a)pyrene has a tendency to overestimate the risk, since the only
detection is used as the exposure point concentration..

8.6. I Uncertainty in the Nature and Extent of Contamination

Two volatile organic compounds (VOCs) (1 ,l ,- 1 -trichloroethane [ 1 , 1,l -TCA]  and
tetrachloroethylene [PCE]) were detected in soil samples from the MSSB. All detections
are at levels below RBCs.  Most detections are qualified as estimated (7’ qualified),
indicating some uncertainty in the reported concentration. Both compounds are also
widespread in background soil indicating that their source is likely outside the unit.

Fourteen semivolatile organic compounds (SVOCs) (all PAHs) were detected in MSSB
soils (Tables 4-4 and 4-5). All but three of these SVOCs were also detected in the
background samples and one (pyrene) was also detected in laboratory method blanks.
Only one SVOC (benzo(a)pyrene) was detected at a level exceeding its RBC. This
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detection also exceeded the twice average background level, identifying benzo(a)pyrene
as the unit’s only USC.

Benzo(a)pyrene was detected in one of 12 MSSB Phase I soil samples. As previously
stated, PAHs can be derived from oil, coal, charcoal, and other related substances, and
may be of anthropogenic or natural origin. PAHs are not highly mobile and tend to
readily adsorb to soils. The occurrence of benzo(a)pyrene  may be unit related based on
the disposal history of the MSSB. However, its localized occurrence at the MSSB and
the unit’s proximity to a railroad known to carry coal suggests another possible source for
this compound.

Twenty-one TAL inorganics  were detected in MSSB soil samples (Tables 4-4 and 4-5),
but only four metals (aluminum, arsenic, beryllium, and iron) occur at levels above
RBCs. Occurrences of metals can often be explained in terms of the varying lithology
and weathering characteristics of natural soils rather than environmental contamination.
High concentrations of iron and aluminum can occur in subtropical climates due to
residual accumulations, where more soluble components leach out of the soil. The
detections of beryllium and arsenic at levels above their RBCs but less than twice their
average background levels suggest that geologic anomalies are likely responsible for
these occurrences. Additionally, the method of comparison (twice the average
background level) may not be sufficient to determine the natural variability of metal
concentrations. Cyanide and the metals aluminum, beryllium, calcium, iron, mercury,
and zinc were also detected in laboratory method blanks (EMS 1996).

Gross alpha and nonvolatile beta do not have established RBAs  and are screened against
a level of 0.00 pCi/g. The detected activities for both of these radiological indicators do
not exceed either unit-specific twice average background levels or sitewide  background
levels established for them. Gross alpha was also detected in laboratory method blanks
(EMS 1996).

86.2 Uncertainty in Fate and Transport Modeling

There are several sources of uncertainty associated with the estimation of leachability of
contaminants from soil to groundwater. The major sources of uncertainty are associated
with delineation of the contaminants and with uncertainly in the distribution coefficients.
The uncertainly regarding the distribution of contaminants leads to a conservation
assumption that the contaminants are uniformly distributed at the RME concentration. In

8-12



RFI/RI/BRA  for the WSRC-RP-97-134, Rev. 0
716-A Motor Shops Seepage Basin April 1997

reality, the contaminants are not uniformly distributed and are usually sporadically
distributed in the soil. The distribution coefficient is a complex function of soil
chemistry (aluminum and iron oxides, organics  carbon, etc.), pH,  total dissolved ions, etc.
As a result, distribution coefficients can range over several orders of magnitude. The
distribution coefficients are best estimates based upon published values at site conditions.
Other site factors such as total porosity, effective porosity, hydraulic conductivity,
recharge, and bulk soil density are better known and are subject to less uncertainty. For
the soil leachability analysis, conservation values are typically utilized in estimations.
Despite the conservatism, no contaminant migration constituents of concern are
identified.

8.6.3 Uncertainty in the Human Health Risk Assessment

8.6.3.1 Uncertainty in Provisional Toxicity Values for Aluminum and Iron

Aluminum and iron are not designated as COPCs  or COCs for the MSSB; however, they
are included in the risk evaluation of screened constituents in Appendix C.5. Both
constituents were detected at the unit and in the background samples and were eliminated
from the unit evaluation during the COPC screening process. There is no EPA-verified
toxicity value for iron or aluminum; therefore, provisional toxicity values for the oral
reference dose are used for both constituents to estimate the risks and hazards. The
provisional toxicity values were developed for use by the EPA but are not included in either
IRIS or HEAST because the value has not been verified by the EPA Reference Dose
Workgroup personnel. Conclusions based on the use of the provisional toxicity value
should be cautiously viewed in light of the weakness of the available provisional toxicity
value.

Note that the United States Food and Drug Administration dietary value (DV) for iron is 18
mg/day,  which for a 70 kg adult corresponds to a recommended daily dose of 0.26
mg/kg/day.  This is the daily dose of iron that is recommended as part of a healthy diet. To
ingest this amount of iron from soil, the concentration of iron in the soil would have to be
very high, approximately 180,000 mg/kg.  This assumes 350 days per year of exposure at a
rate of 100 mg/day  for 30 years for a 70 kg adult who receives his/her dietary iron intake
from the soil (which is unlikely). The concentrations in soil at the MSSB are typically an
order of magnitude lower than 180,000 mg/kg,  indicating that iron in the soil is very
unlikely to be of concern at the MSSB. This explanation is very basic since there are other
important sources of iron, particularly in the diet. However the comparison serves to
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demonstrate that there is a large discrepancy between the findings based on the provisional
toxicity value for iron versus the findings based on the DV.

8.6.3.21

Only one COPC, benzo(a)pyrene, is included in the investigation of the MSSB.
Benzo(ghi)perylene and phenanthrene are screened out in the COPC selection process by
using surrogates such as pyrene and fluorene. Pyrene is substituted for benzo(g,h,i)perylene
and fluorene  is substituted for phenanthrene. PAHs are further classified according to
molecular weight and members within a group that behave similarly in the environment.
Therefore, designated surrogates are used because these constituents belong to the same
group as the substituted PAH.

COPCs  are evaluated in both the surface O-O.3 m (O-l ft) soil and in the subsurface O-l .2 m
(O-4 ft) soil intervals; however, benzo(a) pyrene was not detected in the latter interval. In
addition, benzo(a)pyrene does not have EPA-verified toxicity RfD value, which also tends
to underestimate the noncancer effects.

The EPA has provided interim guidance for the evaluation of some PAHs  that are known
to cause cancer (EPA 1995b). In this interim guidance, the EPA recommends using
relative potency values (orders of magnitude) for a select group of carcinogenic PAHs  to
that of benzo(a)pyrene.  These toxicity equivalent factors (TEFs)  are used to convert each
PAH concentration to an equivalent concentration of benzo(a)pyrene and are based on
well-conducted studies that used complete carcinogenesis after repeated dermal exposure
to mice. Although benzo(ghi)perylene and phenanthrene are in the PAH class, TEF
values are not provided for these constituents. As previously explained, surrogate values
are used to screen these constituents from f&her evaluation.

8.6.3.3 Uncertaintv  in the Toxicitv  Data

Although the EPA provides toxicity values that are point estimates, a significant amount of
uncertainty is inherent within the toxicity assessment. Uncertainty is primarily caused by
differences in study design, species, sex, routes of exposure, or dose-response relationships.
A major source of uncertainty involves the use of toxicity values based on experimental
studies that substantially differ from typical human exposure scenarios. The derivation of
the toxicity values must take into account such differences as using dose-response
information from animal studies to predict effects in humans, using dose-response
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information from high-dose studies to predict adverse health effects from low doses, using
data from short-term studies to predict long-term (chronic) effects, and extrapolating from
specific populations to general populations.

The CSFs in particular are based on studies that may differ greatly from realistic situations.
Experimental cancer bioassays typically expose animals to very high levels of chemicals
(i.e., the maximum tolerated dose) for their entire lifetime. After the appropriate studies
have been identified, the slope factor is calculated as the 95 UCL of the slope of the dose-
response curve. This introduces conservatism into the risk assessment.

The derivation of RfTIs generally involves the use of animal studies. Uncertainty factors
ranging from 1 to 10,000 are incorporated into the RfD to provide an extra level of public
health protection. The factors used depend on the type of study from which the value has
been derived (e.g., animal or human, long-term or short-term). The scientific basis for this
practice is somewhat uncertain. In general, high uncertainty factors are meant to bias
results conservatively so that exposures at the RfD level will not result in adverse health
effects.

Toxicity values are not available from the EPA for the derrnal route. Therefore, oral
toxicity values have been adjusted for the dermal pathway by using chemical-specific
gastrointestinal absorption factors to adjust the oral toxicity value from an administered
value to an absorbed value. Once adjusted to an absorbed value, the value then may

appropriately be used to evaluate dermally absorbed doses. Since in such cases the
toxicologic study was not based on the dermal pathway, the adjustment of the toxicity value
from an oral to a dermal value introduces uncertainty into the risk assessment that could
result in overestimating or underestimating risk.

No adjustments have been made for the medium of exposure. For example, the medium of
exposure at the exposure unit may be soil, whereas the medium of exposure used by the

laboratory study may be corn oil. This could be a source of uncertainty in risk estimates for
soil derived from the laboratory-based toxicity values.

Many chemicals exist for which no toxicity value is known and for which little information
is available. Therefore, a quantitative risk estimate cannot be calculated for these chemicals.
For example, many chemicals are not evaluated for the inhalation pathway because of
limited inhalation-based toxicological information. The lack of toxicity information for
some chemicals may contribute to the underestimation of risks.
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8.6.3.4 Uncertainty in the COPC Selection Process

There is inherently some uncertainty introduced by screening constituents out before the
risk assessment. The screening consists of a health-based screening and a background
comparison. The health-based screen is very conservative and, for this reason, it is unlikely
to result in appreciable uncertainty in the risk estimates for the remaining constituents. The
background comparison is important, since it is designed to identify and eliminate
constituents detected at naturally occurring levels from the risk assessment. Naturally
occurring levels of constituents may, however, represent significant hazards or cancer risks.

The bias introduced by screening out constituents before the risk assessment would always
underestimate the hazard or risk, since the screened constituents are not included in the risk
assessment. To assess the significance of the screening process, risk estimates are
calculated for the chemicals that are screened out in the COPC selection process. Tables
6.2-4 through 6.2-8 provide summaries of the unit risk/hazard and the background
risk/hazard for the future industrial worker and the future adult/child receptors. Risk/hazard
determinations are performed for four metals, aluminum, arsenic, beryllium, and iron,
because these constituents are screened based on a comparison to their twice average
background concentrations. The results of the background risk/hazard are greater than the
unit risk/hazard overall for both receptors. However, both the unit risk estimates, based on
background screen, and background risk estimates are within the same order of magnitude.

These findings indicate that there is minimal uncertainty in the risk estimates that may be
attributable to the COPC selection process. In the case of the highest hazards or risks for
the screened constituents (e.g., the cancer risk of 1 x 10m5)  and the background constituents
(e.g., 3 x lo’?, the estimates appear to be entirely attributable to naturally occurring levels
of aluminum, arsenic, beryllium, and iron in the soil. Note that the background comparison
used in the COPC selection process is very conservative, resulting in a high degree of
confidence that unit-related constituents have not been incorrectly screened out as COPCs.

8.6.3.5 Uncertainty in the Exposure Assessment

Different types of uncertainty have been identified regarding the exposure assessment:

l Scenario Uncertainty, in which information needed to define the exposure scenario or
pathway is missing or incomplete
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l Parameter Uncertainty, in which not enough information exists to quantify an
exposure variable or parameter

Scenario uncertainty arises when pathways were not included in or were eliminated from

the assessment. The pathways that have been included in the human health risk assessment
and the corresponding rationale are presented in Section 6.2.2. A future residential scenario
has been evaluated, although residential conversion of the unit is unlikely and has been
specifically excluded in the future use of the SRS. Therefore, the inclusion of the
residential scenario is most likely conservative.

Assumptions about the future land uses are speculative. In attempting to predict future
exposures, assumptions must be made concerning contaminant fate and transport, future site
activities, and receptor behavior. In particular, it was conservatively assumed that
contaminant concentrations will be the same in the future as they are at present.

Parameter uncertainty results partly because many of the exposure parameters
(i.e., exposure factors) used in the risk assessment are default values recommended by the
EPA. These default parameters, which are generally conservative, do not necessarily reflect
actual behavior and have been used in the absence of site-specific information.

Exposure parameters are commonly treated as single point estimates and used in the
exposure equations to calculate a single estimate for exposure and risk. These parameters
are usually represented by single values, but are actually based on averages, best estimates,
or high-end estimates taken from a range of values. For example, some individuals in a
population may be more active than others, and some may have greater body weights than
others. Individual estimates selected from the variable distribution may thus be uncertain.

Another potential pathway identified in the exposure assessment, the ingestion of
homegrown produce by the hypothetical future on-unit residents, contains a higher degree
of uncertainty than most of the other exposure pathways. This is due to the additional
uncertainty resulting from the estimation of organic and inorganic contaminant uptake from
soils to plants. There is a high uncertainty in the models used to project the uptake of
contaminants in soil into plants.

8.6.3.6 Uncertaintv in Multinle  Chemical Exnosures

Uncertainties in any phase of the risk analysis are reflected in the risk estimates. Some
uncertainty is associated with the summation of risks and HQs for multiple chemical
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contaminants. As stated in the EPA’s previous human health risk assessment guidance
documents (EPA 1989b),  “The assumption of dose additivity ignores possible synergisms
or antagonisms among chemicals, and assumes similarity in mechanisms of action and
metabolism.”

Cancer and noncancer risks are summed in the risk characterization process (separately for
carcinogens and noncarcinogens) to estimate potential risks associated with simultaneous
exposure to multiple chemicals. In the case of carcinogens, this approach gives chemicals
that are probable human carcinogens (based on animal data or on limited human data) the
same weight as chemicals that are known human carcinogens. It also weighs CSFs derived
from animal data equally with those derived from human data. Uncertainties in the
combined risks also are compounded because RfDs and CSFs do not have equal accuracy
or levels of confidence and are not based on the same severity of effect. These methods

may overestimate or underestimate the actual risk.

8.6.3.7 Uncertainty in Detection Limits that are Higher than Some Detects

In some cases, the detection limit in some soil samples may be greater than the reported
value in other samples. In these cases, the detection limit may be higher than is desirable
to characterize risks, since one-half the detection limit is often used. Relatively high
detection limits can occur as a result of moisture variations in the soil sample, or from the
need to dilute highly concentrated samples. In some cases it may be appropriate to
eliminate very high detection limits from the data set used in the risk assessment, but
outside of such special occasions, variable detection limits are usually included in the
data set. The overall effect on uncertainty is unclear, since the true concentration of a
relatively high nondetect could be either higher or lower than the average of the data set.

8.6.3.8 Uncertaintv in Central Tendencv  Exnosure Estimates

In accordance with EPA Region IV guidance (EPA 1995b),  risks are calculated for both

RME and Central Tendency Exposure (CTE) risk scenarios. CTE risk estimates are, by
definition, representative of more likely exposures than are the RME estimates. The CTE
estimates are typically not used as the basis for determining the need for remediation.
They are presented to provide information regarding the significance of the risk
estimates, which should be useful in the decision-making process for the MSSB.
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The CTE estimates differ from the RME estimates in that the exposure assumptions (e.g.,
exposure frequency, exposure duration, and ingestion rate) that are used result in an

exposure estimate that is generally mid-range rather than from the high end of possible
exposures. For the CTE risk estimates, only the average exposure concentration is
changed, while the other default parameters remain the same as the RME estimates. In
comparing the CTE results to the RME results, the combined CTE risk estimates are
approximately an order of magnitude lower than the RME estimates for both the
industrial worker and the adult/child receptors.

8.6.3.9 Uncertainty in Adherence Factors

In accordance with EPA Region IV guidance (EPA 1995b),  the soil to skin adherence
factors have been modified from 0.2 mg/cm2  to 1 .O mg/cm2.  It also states that the value
of 1.0 mgIcmL should be considered for the evaluation of RME intake assumptions.
Since the soil intervals evaluated have been characterized as medium to coarse sands, the
risk estimates are compared using an adherence factor of 0.2 mg/cm*.  The risk estimate
for dermal contact using an adherence factor of 0.2 mg/cm2  is lower by a factor of five
than the risk using a factor of 1 .O mg/cm2  for both the industrial worker and the
adult/child receptors.

8.6.4 Uncertainty in the Ecological Risk Assessment

Uncertainty is inherent in each step of the ERA process. Major factors contributing to
uncertainty in this risk assessment are discussed qualitatively in the following sections.

8.6.4.1 Uncertaintv in COPC Selection

COPC selection has an inherent degree of uncertainty because sampling data may not
accurately represent the overall distribution of contamination at the unit, which could
result in either overestimation or underestimation of potential risk. However, the use of
maximum detected concentrations for comparison to conservative ecological screening

values (ESVs) in COPC selection ensures that any chemical present at deleterious

concentrations is included in the ERA. In addition, the screening intake equation

conservatively assumes that the entire diet of the receptor consists of soil, all of which
contains the maximum detected concentration of the analyte. There is uncertainty
associated with not including bioaccumulation as part of the screening intake equation;
however, previously eliminated constituents are reevaluated in the screening process to
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determine whether any constituents should be re-included based on considerations such
as mobility, bioaccumulation, persistence, or toxicity.

8.6.4.2 Uncertaintv in the ExDosure  Assessment

Uncertainty in the exposure assessment is minimized by conducting unit-specific
ecological characterizations and utilizing data from previous field surveys for TES
evaluations. Nevertheless, the receptor species listed as potentially present at the unit are
a limited subset of the species that may utilize the area to some extent for at least a
portion of the year. The species evaluated in the ERA are considered to provide a
conservative representation of the range of exposures that may be experienced by other
species not evaluated.

In calculating constituent intakes, conservative exposure factors are assumed in order to
be protective of all potential receptors. Low-end estimates of body weights and high-end
estimates of ingestion rates are assumed in order to model the highest potential dose to
the receptor. Conservatism also is employed in estimating UFFs,  bioavailability, and
percent contaminated plant and contaminated animal materials in the diet. The
conservative exposure factors and exposure concentrations used provide confidence that
the calculated intakes are reasonably conservative estimates for the receptor populations.
Intakes from dermal and inhalation exposures are not quantifiable for ecological
receptors. However, this does not significantly
total intake because, for most receptors, intakes
relative to intakes via ingestion.

increase the uncertainty of the estimated
via these routes are likely to be minimal

8.6.4.3 Uncertaintv in the Toxicitv  Assessment

There is uncertainty associated with ESVs used in this ERA because the toxicity data are
not unit-specific. Opresko et al. (1995) toxicity values are utilized in this assessment.
Limitations in toxicity values from the Opresko et al. data base are common to most other
toxicity data sources. These limitations include variations in physiological or
biochemical factors that may exist among species, behavioral and ecological parameters
that may make a species’ sensitivity to a contaminant different from that of the test
organism, and limited information on long-term effects on natural populations.

To minimize this uncertainty, NOAELs are selected or derived for screening purposes
based on a standard protocol. NOAELs  are the lowest available, appropriate toxicity
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1.0 INTRODUCTXON

1.1 summary

Soil sampling was performed at the 716-A Motor Shops Seepage Basin (MSSB) as part of the
Remedial Facility Investigation o/Remedial Investigation (RIJ Phase 1 Characterization. Six

soil borings (ABK-SBI through ABIGSB6) outside the unit were sampIed  to characterize
background chemical concentrations  for the area. Six soil borings (AOB-SBl  through AOB-

SB6) were sampled inside the unit to determine the extent of soil contamination. Surf&e [O to

0.3 m (0 to 1 fi] and subsurface [0.3 m to 1.2 m (1 to 4 ft)] samples were coIIected  at each boring.
No eonfining  units were penetrated. Groundwater samples were not collected during this task

The SampIe Collection Croup of the Environmental Monitoring Section (EMS) of Westinghouse
Savannah River Company (WSRC) collected and pa&aged the soil samples according to WSRC

Guidance Document  345. The samples were subsequent.Iy  forwarded to an anaIyticaI  Iaborato~~

with compIeted  Chain-of~tody  (COC) forms. Rust Environment & I%rastructure  (Rust E&I)

provided  technical over&@  to ensure the implementation of the sampling plan, reviewed the
Sib+ecifk  &aIth and Safety  Plan (SSHASP), and supplied the designated project  Health  and
safety  officer (HSO). Field sueening for volatile organic compounds was performed The

borings were abandoned according to WSRC 345.

1.2 Pro&t  Scope and Objectives

The Scope of Work, as described in WSRC TOAD ER 39-093,  Rev. 0, requested technical
oversight and HSO support for field work, oversight of sampling plan implementation, and
production of a written report summarizing aI field activities associated with the 7 16-A Motor

Shops Seepage Basin Phase 1 Characterization.

The project objective was to collect  soil samples for background and unit characterization. Six
soil borings (ABK-SBl  through ABK-SB6) were installed for the background characterization to
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obtain unit-specific reference data for soil. The soils at the sampling locations were presumed to
be unaffected  by unit activities, and will be used for statistical comparisons between the
background data and the unit data to determine the level and extent of contamination present.

The sample intervals were proposed to also support human health and ecological  risk evaIuation.

Six soil borings (AOBSBl through AOBSB6)  were installed in the unit to determine the
presence of hazardous substances and, if so, whether cuntanGation  had spread beyond the basin

bounds& due to overflow or other mechanisms. Comparisons will be made between the unit

sampIes  and the background samples. Background samples were collected from enats

and soil horizons that are geochemically  and/or ecologically similar to the unit and that are

exposed to the same gross environmental conditions as soils within the unit.  Therefore, any
diEerences  between the two sets of soils can be attributed to site activities.

A description of the site and its location is provided in Section 1.3. A brief description of the
geologic setting and soils encountered during this project is provided in Seetion  1.4. The EMS

sampling crew collected., packaged, and shipped the samples as described in Section 2.1. Rust

B&I assumed the de of HSO (Section 2.2) and provided technical  oversight of the sampling
activities.

1.3 Site Description  and Location .I

The 716-A MSSB was constructed and placed in service in 1977 to receive liquid waste from the
716-A Motor Shops oil/water  separator. The 716-A MSSB was designed and constructed as an
unhned  seepage basin. The basin measures 63.1 m (207.0 fi) long, 10.7 m (35.1 ft) wide, and 2.0
m (6.6 ft) deep, (Huber et al., 1987) with total operational capacity of approximately 1218 m3

(43,000 ft3). The seepage basin is completely surrounded by a berm 2.0 m (6.6 ft) high. The
northwest side is adjacent to a railroad track. Wastewater flowed into the basin from the

northwest through an influent  pipe from the Motor Shop (Building 716-A). A second influent
pipe (from the northwest) was discovered during a site visit conducted during the development of
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the RFi/RI  Work Plan. Motor Shops wash water and waste passed through an oil/water  separator

before being discharged to the basin. liquid wastes seeped natur&y into the soil beneath the

basin. The bash has not been closed, but all discharges to the basin were terminated in 1983 and

the influent  lines from the Motor Shops were capped (Huber  et al., 1987). Effluent  discharges
fromthe

ethylene

(WSRC,
contains

grasses.

Motor Shops included wastewater with trace amounts of engine oil, grease,  kerosenes,

glycol,  and soapy water. A’ramp  was built into the eastern end of the basin in 1988

1990) to facilitate soil sampling. The basin currently acts as a wet-weather pond, which

water after rainfti  and is covered with natural vegetation, including shrubs and

The 716-A MSSB is located in the A Area of the Savannah River Site (SRS) (Figure 1). The A

Area is located in the northwestern corner of the SRS, and serves as a main admiuistrative  am

aud research center for the site, It is located atop a wide, flat ridge within the Savannah River

draimgebasin, The716-AMSSBislocatedinAAreasouthoftherailroadtracksnearthe
automotive shop (I?igure  2). The elevation varies between 103.7 to 106.8 m (340 to 350 ft) msl
and slopes  gently to the southwest. A small drainage feature runs through the.area approximately

91.5 m (300 ft) to the east of the MSSB. The headwater is permitted as a National Pollution
D&charge  Elimination System (NPDES) outfall (A-011). This drainage feature turns so&west
and discharges into a tributary of Tims Branch. Tims Branch discharges into the Upper Thn~

Runs cheek located 5.6 km (35 mi) to the southcast.  There is no surf&e water connection
between the MSSB and the drainage feature. The A Area includes several Resource

Conservation and Recovery Act/Comprehensive Environmental Response, Compensation, and
Liability Act (RCRAKERCLA)  units. Three such amas are shown in Figure 2, and includes the

MSSB, the A-Area Rubble Pile, and the A-Area Coal  Pile Runoff Containment Basin.

1.4 Geologic Framework

SRS is located in the Upper Coastal Plain physiographic province. The northwestern boundary is
approximately 32 km (20 mi) southeast of the fall tine,  where the Coastal Plain sedimentary
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Figure 1. Location of the 716-A Motor Shop Seepage Basin in Relation to Major SRS
Facilities
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wedge thins to zero over the crystalline ro& of the Piedmont physiogmphic  province. This

wedge of Tertiary and Cmtaceous  strata thickens from about 213 to 427 m (700 to 1400 ft) at
SRS. The fluvial  to marine sedimentary wedge consists of alternating sand and clay, with
common  tidal and shelf carbonates  common  in the downdip  Tertiary section. The carbonates

become more common in far downdip  areas. Carbonates are present beneath the SRS, and past

drilling and sampling investigations have been hampered by lost circulation zones within the .

calcareous material. The discussion of geology and stratigraphy in this report include only the

“upland unit” (Tertiary sediments) near the surface because the sampling intervals are shallow.
The hydrogeology is not discussed because the field investigation for this project is limited to the

vadose zone. The geology and hydrogeoIogy  for the unit are discussed in detail in the RF!I/R?
Work Plan for the Motor Shops Seepage Basin (WSRC, 1996a).

1.4.1 “upland lhitW%wthom  Formation

Exposures of the “Upland unit” OCCUT at land surf&e at higher elevations over much of the SRS

ln general, deposits are thicker in the northern and northwestern portion of the site. Although age
.detenntnaton is incomplete, Nystrom and others (1986) d&uss evidence  that the unit is of

Miocene age. The unit is comprised of poorly sorted, silty, claw, pebbly sand and
conglomerates. Weathered feldspar is abundant in pIaces.  The &or is variable, and faeia
changes are abrupt. The environment of depositionappears to be fluvial.  Thickness is highly

variable due to the channeling of the underlying Tobacco Road during deposition of the “Upland
unit”, and subsequent erosion of the “Upland unit” itself.

2.0 F’IELD METHODS

2.1 Geologic Sampling

Field work for this project was conducted between April 19 and April 23, 1996. Field activities
included hand augering, soil description, sample collection, sample handling, Chain-of-Custody
maintenance, and sample shipment. S&npling  services were provided by WSRC EMS. Rust
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E&I provided technical oversight secvices  to WSRC and ensured compliance with requirements

specified in WSRC 345. Rust E&I also served as the project HSO. Records collected by Rust
E&I personnel ‘for each borehole  included daily activity reports, daily sign&/sign-out logs,

atmospheric monitoring logs, soil boring reports, and field geologic logs. BorehoIe records are

combined and arranged according to borehole  number and are presented in Appendices A
through D.

Six bacwund  sampling locations (ABKSBl through AB&SB6) were chosen to characterize

the background soil chemistry for the area (Figure 3). The coordinates and elevations of these

sample locations are presented in Table 1. In each boring, soil samples were coketed from o-0.3

m (0-l ft) for the surface intervaI and 0.3- I.2 m (14 ft) for the subsurface interval, Six sampling

locations (AOB-SBl  through AOBSB6) inside the unit were chosen to characterize the basin

(Figure 4). As presented in Table 2, the samples were analyzed for the following

l TCLv01atiks

+ TCL Semivolatiles

l TCL Pesticides/PCBs

l TAL Inorganics

l GammaPHA

l Alpha Speciation

l Beta Speciation

l PH
. T P H

.  TOC

Hand auger drilling techniques were used for background and unit sample collection. A stainless
steel 3-in. diameter hand auger was used in each borehole  to collect the soil samples and advance

the borehole. The soil was removed from the hand auger and visually examined and
Uhologically  described in the field by the technical oversight. The soil (except for VOC sample)

7 FINAL











FIELD REPORT FOR THE
716-A MOTOR SHOPS SEEPAGE BASIN
PHASE 1 CHARACTERIZA’IION SAMPLING

WSRGRP-96-174
JULY 19%

was gently homogenized to ensure a representative  composite sample over the depth of the

sample interval. Each sample was placed in appropriate laboratory-supplied containers and

stored in iced &olers  onsite  until prepared for offsite shipment. Boring ABK-SB2 had 0.1 m

(0.3 ft) of “crush-and-run” rock at surface. The rock was removed and sampling continued. The

remaining borings were sampled without problems.

An HNu Trace Gas Analyzer  (HNu) was used to monitor for volatile organ&  that  could possibly

emanate from the borehole.  Elevated readings (10-20 ppn~) were detected tirn boring ABK-

SB4. The EMS samplers recalled that herbicides/pesticides were recently sprayed on foliage

adjacent to the boring, and may be responsible for the detections. A visual inspection of the

surroun&ng area and foliage supported this theory.

Geologic logs were prepared  by the field geologist in the field. The field logs are included in

Appendix A and are arranged by borehole number. Grain-size classification was based upon a

modi%d  Wentworth Scale in accox&nce with WSRC 345. A summazy  of grain size

classi&ation  is as follows:

Pebbles
Granules (very fine pebbles)

.JXameter  (mm).
4-64
2 - 4

Very Coarse Sand I 1 -2
Coarse Sand l/2-1
Medium Sand l/4 - l/2
Fine Sand l/8 - l/4
Very Fine Sand l/16 - l/8
silt l/256  - l/16
Clay <l/256

Size fraction  percentages were based upon visual inspection and comparison with percentage

charts. The degree of sorting present in the sample was based upon visual analysis. The

following sorting classification system was used:
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well sorted 90%  of sample within two sand size classes
Moderately Sorted 90% of sample within three sand size classes
Poorly sorted 90% of sample within four sand size classes
Very Pobrly Sorted 90% of sample within more than four size classes

kscriptions  were based upon comparisons with a standard Munsellm color chart. TheColor‘(
features described on the logs consisted primarily of major sediment type, texture, color,
sedimentary structutes,  and accessory minerals. In general, grain sizes, percentages, color, and
roundness were described by comparison with charts.

Sample handling procedures  and associated decontamination, and quality control procedures

wt~r:  followed as specif& in WSRC 345.  All down-hole equipment (hand auger buckets,

stems) and sampling quipment was properly decontaminated prior to use and between sampling
intervals to prevent cross contamination between sampling locations.

PrepaWon for soil sample collection included decontammation  of the soil sampling equipment.
Sampling equipment (split-spoons, stainless steel bowls, spatulas, etc.) was decontaminated prior
to use in accordance with the following cleaning procedulW: .

cleaned with deionized water and phosphate-free  laboratory detergent, (Alconoxy  using
abrush ifntccssary to remove particulate matter and surface filmc
rinsed  thoroughly with deionized water -

rinsed with pesticide-grade isopropanol solvent
rinsed thoroughly with deionized water, and allowed to air dry before use
wrapped completely with aluminum foil to prevent contamination if stored or transported

disposable gloves were worn while  handling sampling equipment  or downhole  tools
decontamination. Deionized water was stored in dedicated plastic containers and applied

from plastic pump sprayers or decanted directly from the storage container.

Preparation for sample collection included pre-printed COC forms, pre-printed labels with bar

code identification system, and receipt of rquimd laboratory containers (including laboratory trip
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blanks). Sample container and documentation kits were then prepared (conaincrs  for each

interval  at each sampling location). A pair of identical bar codes were attached to the sample

containers prior to shipment to SRS. When the sample was collected in the field, one bar code

was placed on the appropriate section of the COC forms. The other bar code was placed in the

Environmental Protection Department (EPD)/EMS  Soil Sample Logbook under the sample

identifkation (ID) numbers for that specific  sampled interval in that specific soil boring. The

EMS sampling group recorded the squired  documentation in the EPIYFMS  Soil Sample
Logbook

2w2 Site-Specific Health and Safety Objectives

Rust E&l served as the HSO for the Phase I field  cham&&aGon of the 716-A MSSB. WSRC
genemkd a Site-Specific Health and Safety Plan for the field work (WSRC,  19%b). The Rust
E&I Regional He&h  and Safety Officer reviewed and approved this plan prior to field activities.
‘Ihe Rust F&I HSO held a site-specific Health and Safety Briefing for all Personnel who required
access inside the work zone (Appendix E). The HSO assured compliance with all H&S
reqirements outlined in the SSHASP and was present during all field activities. Listed below
ate the specific duties of the HSO as outlined in the SSHASP:

l Assure  that ail site personnel and authorized,vi$itors  sign an entry/e& log.
l Assure that all site personnel and authorized visitors provide appmptiate  documentation

of medical clearance and OSHA training. (If documentation is not available or outdated,
the HSO must escort the unauthorized individual(s) from the work area,)

l Verify that the personal protective equipment specified in the SSHASP is used.
l Routinely monitor the ambient air for contaminants as specified in the SSHASP.

l Monitor personnel and equipment decontamination activities.

l Conduct pre-entry briefings for all personnel entering the work area and periodic safety

briefings (as required).
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0 Monitor the performance of al1 personnel to assure that required work practices are

followed,
l Assist with coordination of any emergency response activities.

2.2.1  Exposure Routes

Initial unit  saxming was performed at the 716-A MSSB in November 1988 (WSRC, 1990). A

list of the contaminants identified is presented in Table 3. The routes of exposure for each
contaminant  are also listed. The breathing zone and work zone were monitored with an HNu to

ensure personnel safety. Routes of exposure  include ingestion, inhalation, dermal  contact and

skin absorption. These are addressed  under the general Health and Safety  Measures and Hazard

&eve&on sections of the SSHASP (Sections 8.3 and 3.2, respectively).  Requirements listed
below were followed by ail field personnel as precautionary measures designed to minimiz
hazards associated with this task and reduce the risks of inadvertent or accidental chemical

exposu~  or in&try  during field operations:

l Review the list of confaminants  suspected to be on&e and perform air monitoring as

raquirad,
0 Conduct a thorough underground utilities search before the commencement of drilling.
l Wear hard hats at all times when working in ,areas with overhead hazards.
0 secure loose clothing.
0 Wear proper  protective clothing, including gloves and tyvek suits (as required), to

minimize contact with contaminated materials.
a Follow procedures outlined in Section 3.1.2 of the SSHASP for heat stress.
l Stop sampling operations upon the first sign of severe weather that may produce lightning

or other conditions creating hazards to personnel or equipment. Personnel must move
away from the sampling equipment that may attract lightning.
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Table 3 (continued)

Contaminants Identified  in the 716-A MSSB

Notes and Abbreviations:

l Source: WSRC, 1990
l Ionization potential is from the NIOSH Pocket Guide to Chemical Hazards in electron volts (ev).
l PEL: Permissible Exposure Limit fiom OSHA 1910 Time Weighted Average [TWA unless indicated

by c (C&s@]
l TLV:  -hold Limit VaIue  set by the American Conference of Governmental Industrial Hygienists

(ACGIH) 1993/1994;  Tii Weighted Average (TWA).
l Al: Co&iii  Human Carcinogen by the ACGIH
l A2: Suspected Human Carcinogen by the ACGlH
l A3: Animal Carciuogen  by the ACGIH
l AS: Not suspected as a Human Carcinogenic by the ACGIH
l sTEL=  Short term Exposuxe  Limit by the ACGIH
l IDLH:  Immediately  Dangerous to Life and Health in the NIUSH Pocket Guide to Chemical Hazards
l  ppb: pattperbillion
l ppm: partpermillion
l CNS: Central Nervous System
l CVS: CardioVascular System
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Use proper lifting @e-lift  weight assessment, use of legs, multiple personnel) techniques

to prevent back strain; slow easy motions when shoveling, augering, and digging will
decreasemuscle strain.
Eating, drinking, chewing gum or tobacco or any practice that increases the probability of
hand-to-mouth transfer and ingestion of material will be prohibited in the vicinity of

cone&ill  rig area;  transport vehicles will be acceptable rest/lunch areas, provided
workers have a means of washing their faces and hands prior to eating.

Smoking will not be allowed at any time in the vicinity of the sampling activities.
Contact lenses will not be worn during sampling activities.
Hands and faces will be thoroughly washed upon leaving the work ~IWL

Whenever decontamination  proceduxes  for outer garments are in effect., the entire body

will be thoroughly washed as soon as possible after the protective garment is removed

Contact with contaminated  or suspected contaminated  surfaces will be avoided; avoid

walking through puddles,  pools, mud, etc.; avoid kneeling or sitting on the ground.
Medicine and alcohol can exacerbate the effects  of heat stress and exposure to hazardous

chemicals. Alcoholic beverage intake is prohibited at SRS and should be xni&&d  or

avoided on off-work hours during field operations. Prescribed drugs should not be taken
by personnel during field operations where the potential for absorption, Malation,  or
ingestion of toxic substances exists unless specifically approved by a qualified physician.

Do not work when ill. I

Personnel will work in pairs (buddy system).

IXsposition of Soil

The volume of soil extracted from each boring was greater than the volume required for sample

analyses. Disposition of soil for the background borings required the excess soil to be placed

back in the boring. A grout mixture was installed to cap the boring at surface.
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The excess soil for each individual boring inside the basin was placed in a plastic bag, labeled,

and  secmd in a 5%gallon  drum. The drum was plaid  in a Satellite Accumulation Area until

analysis of the samples could be completed. Cleated samples will be retumcd  to the basin.
Contaminated samples will be disposed of mrding to the WSRC Investigation-Derived Waste
Management Plan (WSRC,  1994) following an evaluation of the analyses.

EIazaxdous/mixed  waste  may  be accumulated onsite without a permit or interim status in one of

two ways. The first of these is called a satellite area, where .up to 55 gallons of hazardous waste

can be accumulated at or near the point of generation. The second is called a staging area and
allows storage of containerized waste (or in tanks)  for up to 90 days dram the time the waste is
fust generated. Certain training, inspection, and emergency preparedness contingency plan

conditions arc required for this storage.

Ihzardodmixed wastes accumulated initially in a satellite am can either be transferred to a
staging area or directly to an onsite  or offsite Treatment Storage Disposal (ED) facility.

Notikation is to be made to EPD when opening or closing a satellite or staging area.

One satellite area was sufficient for the amount of cuttings generated+ Generators may

acmm&te up to 55 galIons  of hazardous or mixed waste (or one quart of acutely hazardous

waste)  at or near the point of generation for au unlimited amount of time, without a permit,

provided the following conditions are metz

l The accumulation area is at or near the point of waste generation.
l The accumulation atea is under the control of the operator of the process generating the

WaSte.

0 The area around the containers shaI1 be chained/roped  off, or otherwise barricaded.
l A sign states the following, “HAZARDOUS WASTE SATELLITR ACCUMULATION

AREA.”  The sign must list the name of the Satellite Accumulation Area.I t  also  m u s t
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contain the names of the custodian and his alternate as well as their work phone numbers.
The sign must have black, one inch high letters on a yellow background

l A “NO SMOKING” sign is posted (if storing ignitable substances).
l Containers are ckarly  marked either with the words “HAURDOUS  WASTE” or with

other words that identify the contents of the container.
0 Containers used to accumulate waste must be in good condition (e.g., no severe rusting or

apparent structural defects). A container that begins to leak must immediately  have its
contents either transferred to another container, or the Ieaking  container must be

overpacked in a salvage dnua
l The waste being placed in the container must be compatible  with the container.
l A container holding hazardous or mixed waste must always be closed during storage,

except when it is necessary to add or remove waste.
l If the %-gallon  limit is exceed&  at any satellite accumulation area, the container holding

the excess waste must be dated when the excess waste began accumulating. The

geneaatorhasthreedaystotransf  ther e excess waste to either another staging atea (90day

accumulation area)  or a TSD facility.
l All satellite areas are inspected weekly. *

Rust EM provided  oversight for waste soil disposition in the satellite area. WSRC was

msponsibie  for transfer to a staging  area  or to an ofMe TSD facility. Water generated from the

decontammation  of sampling quipment used inside the basin was returned to the basin.

Additional debris was observed in the basin during sampling activities. Assorted trash has
settled among the vegetation. Two railroad ties are clearly visible along the northern boundaq  of

the basin. Two to three ties are partially visible along the northwest comer.
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6.3.12 SURROGATE RECOVERY

Q-j&&  in assigning qualifiers based on surrogate recovery, the following criteria were applied:

Volatiles by Method 8240: SW-846, Table 8, page 8240-38
Volatiles by Method 8260: SW-846, Table 9, page 826OA-42
Pesticides by Method 8080: 60-150%  recovery

.(from CLP SOW/OLMO  1 .O, page II-S6IPEST)
Semivolatiles by Method 8270: SW-846, Table 8, page 8270-3  1
Herbicides by Method 8 150: SW-846, Table 8, page 8 1 SO-7

Action:  For a VOA analysis, when a surrogate recovery is outside method limits, all the analytes
included in the analysis for the sample require an analysis qualifier, a result qualifier and a bias qualifier
as indicated below.

For a wticide/PCB  analysis, when the surrogate recovery is outside method limits, all analytes included
in the analysis for the sample require an analysis qualifier, a result qualifier anti a bias qualifier as
indicated below.

For an SVOA analysis, when two surrogate recoveries within one fraction (base/neutral or acid) are
outside method limits or one surrogate is less than IO%, all the analytes in that fkaction  require an
anaIysis  qualifier, a result qualifier and a bias qualifier & indicated below.

For a herbicide analysis, when a surrogate recovery is outside method limits, all the analytes included in
the analysis for the sample require an analysis qualifier, a result qualifier and a bias qualifier as indicated
below.

AQ: 0

RQ: J - for detects UJ- for non-detects

R - for non-detects with a surrogate recovery < 10%
(when detection does not impact the recovery)
no flag - for non-detects with a surrogate recovery above acceptance limits

BQ: H - for consistent spike recoveries above acceptance fimits
L - for consistent spike recoveries below acceptance limits

Findings; Seven hundred eight anaIytical results were qualified based on surrogate recovery.

6.3.7  3 INTERNAL STANDARDS

Criteria: in assigning qualifiers based on internal standards, the following criteria were applied:

Volatiles by Method 8240:
Volatiles by Method 8260:

SW-846, Table S, page 8240-30.
SW-846, Table 6, page 8260A-37.

A - Area Motor Shops Seepage Basin, Phase 1



Validation and Verification 78

Semivolatiles by Method 8270: SW-846, Table 5,
I

page 8270-20.
Herbicides by Method 8 150: SW-846, page 8150-7.

action: If an internal standard area count in a sample differs by more than a factor of 2 from its area
count in the associated continuing calibration, assign RQ = J, AQ = H to all detected analytes in the
sample that arc quantitated by that internal standard. In addition, if the internal ward area count was

. too low (~50% of its area in the continuing calibration), assign RQ = UJ, AQ = ff to alI non-detected
analytes in the sample that are quantitated by that internal standard. No qualifier flags a= required for
non-detects when internal standard area counts exceed limits.

Find&Seventy-four analytical results were qualified based on intemal standard deviations.

6.4 VALIDATION AND VER1FICATION:  PROCESS

6 . 4 . 1  SCOPE

The validation and verification process conducted by EPDIEMS  consisted of several independent
operations. The changes and data qualification identified by these operations were incorporated into the
Data Review Logbook and were made to the electronic  data files. The Project Technical Manager was
responsible for overseeing and controlling this process.

The operations conducted included examining the electronic data files and hard copy records and
conducting on-site reviews of the laboratory records. The validation and Verification operations are
summarized in this section.

6.4.2 REVIEW OF THE ELECTRONIC DATA FILES

Data reviewers used computer programs and lookup tables to review the computer data files on sample
collection, shipping, and analytical data. The computer programs performed the following types of
examinations of the data:

The following fields were checked to ensure they were not blank:

analyte code,
sample identification number,
sample collection date,
lab receipt date,
analysis date,
analysis batch,
laboratory code,
laboratory sample identification number,
analytical method,
instrument,
analyst’s initials, and
EPWEMS  receipt date.

The following fetds were checked to ensure the data were within a range of values:
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. .

sample identification number (between 10%~ and 599,999);
sample collection date (after January 1, 1994,  ad before the date the program was run);
laboratory receipt date (between the sample collection date and the program run date, except for
laboratory blanks);
analysis date (same as or later than laboratory receipt date and before the date the program was
run);
analysis time (an integer between 1 and 2,400 or blank);
detection limit (greater than 0);
accuracy (a real number or blank);
residual weight (a positive number for radionuclide analyses, blank for others);
number of dilutions (0 or a positive integer);
dilution factor, number of dilutions (if the dilution factor is 1, then the number of dilutions must
be 0; if number of dilutions is greater than 0, the dilution factor cannot equal 1);
nominal concentration (a positive number or blank; cannot equal 0 if result units indicate a
percent recovery); percent solids (less than or equal to 100 or blank);
bottle  number (an integer equal to or between 10,000,000  and 99,999,999);  and
material [if the percent solids is greater than 0, material must equal  S (soil); if percent solids is
less than 0, material must equal W(water)].

The following fietds  were checked against a lookup table or a list of valid codes: iaboratory  code.
laboratory duplicate code, analyte code (test name), analytical method, result qualifier, analysis qualifier,
bias qualifier, result units, and sample fraction.

6.4 .3  Se~crflc  EXAMWATIONS

The computer review of the analytical data atso included the following specific examinations:

Sample holding times on the EDD sent by the analytical laboratory were checked. The sample collection
date was subtracted from the date the analysis was performed, and the result was checked against a
lookup table of holding times. Any analyses performed after the holding times were exceeded were
qualified with a Q in thi analysis qualifier field and a J or a UJ in the result qualifier field.

Relationships between analytical, sample, and station records were checked to ensure that the station
field in the station data records was identical to the first eight characters of the planned sample name in
the planned analyses data records. The planned sample name is generally a concatenation of facility
identifier, sampling point, and sample number.

Additionally, the computer program checked for duplicate records and for matching records as follows:

l There must be a station record for each sample record. The station and sample records must
have the same entry in the station field.

l There must be at least one planned analysis word  for each sample record. The planned analysis
record and the sample record must have the same entries in the planned station, planned top of
interval; and planned bottom of interval fields.
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l mere must be a sample record for each analytical record except for laboratory hdards and
blab. The mple ad analytical records  must have the same sample idenMication  number ad
sample cdlcction date.

l There must be a COC record for each analytical record except for laboratory blanks and
laboratory-generated QNQC samples. The CQC and analytical records must have the same
sample identification number, sample collection date, and laboratory sample identification
number.

l There must be a planned analysis record for each analysis record except for hbomtwy  standards
and blanks. Each analytical record should match a sample record  by sample identification
number. The analyte from the analysis record and the planned  sample name, planned top of
interval, and planned bottom of inttrvat  fields fi-om  the sample record should match a planned
analysis record.

l There must be a COC record for each sample record  and for each analytical record except for
laboratory standards and blanks. The sample, COC, and analytical records must have the same
sample identification number and sample collection date.

l There must be a sample record for each planned analysis record. The planned analysis record
and the sample record must have the same entries in the planned station, planned top of interval,
and pfanned bottom of interval fields.

l There must be at least one analytical record for each planned analysis record. The analytica
record and the planned analysis record combined with the sample record must have the same
entries in the analyte and sample identification number fields.

The data validation team resolved anomalies wherever possible. An anomaly might result in
qualification of the data or a determination and recording of it as unresolvable (e.g., break in COC).

6.4.4 C HECKING QNQC SAMPLES

QA/QC  samples included duplicates, internal standards, and others. Laboratory-generated blanks were
checked for contamination that might affect sample results, and environmental samples were qualified
when contamination was above established levels.

The recoveries obtained by the laboratory for matrix spikes were examined, and the number of matrix
spikes checked for adherence to the criteria for definitive data. Internal standards and calibration
samples for a portion of the samples were examined during the LDRR. Qualification of environmental
samples was done when any of these QA/QC  samples exceeded criteria.

6.5 REVIEW OF Tl-lE  ANAlYTICAl NARRATIVES

The cover fetters,  analysis summaries, 01
laboratories contain information about the 4

analytical narratives that accompany the EDDs  from the
data that does not appear elsewhere. The narratives were

reviewed and used as a reference during computerized checking of the EDDs.
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Laboratory: Roy F. Weston, Inc.

RFw Batch / EDD Nos.: 9604L893  (L9604893.EDD), 9604L930  (L9604930*EDD),  and 9604L961
(L9604961.EDD)

The analytical case narratives for the data batches listed have been reviewed.  The following information
was obtained:

lC/MS Vola&s.  SW846 &&xi 824Q

Batch No. 9604L893

The required holding time for analysis was met.

Non-target compounds were not detected in these samples.

All surrogate percent recoveries were within EPA QC limits.

Soil matrix spike (MS) analyses are associated with RFW lot 9604L894.

Ali blank spike recoveries were within EPA QC limits.

The method blanks contained the common contaminants methylene chloride and acetone at levels less
than the contract required quantitation limit (CRQL).

No other client samples were batched with this reported batch of WSRC samples.

The data were reported using RFW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

Batch No. 9604L930

The required holding time for analysis was met.

Non-target compounds were detected in these samples.

Ten of 102 surrogate recoveries were outside EPA QC limits. Samples 102669, 10267 1, 102685, and
102689 were reanalyzed on 05/03/96.

All MS recoveries were within EPA QC limits.

All blank spike recoveries were within EPA QC limits.

The method blanks contained the common contaminants methylene chloride and acetone at levels less
than five times the CRQL.

Bracketing blanks were analyzed and confirmed that cross-contamination did not occur.
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The data were reported using RFW reporting conventions and data qualifiers; the asdated  EDD
reflects the appropriate WSRC flags.

Batch No. 9604L961

The required holding time for analysis was met.

Sample 102679 required a two-fold dilution because it contained high levels of target compounds. .

Non-target compounds were detected in these samples.

All surrogate recoveries were within EPA QC limits.

All MS recoveries were within EPA QC limits.

All blank spike recoveries were within EPA QC limits.

The method blanks contained the common contaminants methylene chloride and acetone at levels less
than three times the CRQL.

Bracketing blanks were analyzed and confirmed that cross-contamination did not occur.

The data were reported using RFW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

.emlvolatiles. SW846  Method 827Q. .

Batch No. 9604L893

The required holding times for extraction and analysis were met.

Non-target compounds were detected in these samples.

All surrogate percent recoveries were within EPA QC limits.

All blank spike recoveries were within EPA QC limits.

Bracketing blanks were analyzed and confirmed that cross-contamination did not occur.

L The data were reported using RPW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

Batch No. 9604L930

The required holding times for extraction and analysis were met.

Non-target compounds were detected in these samples.
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All surrogate percent recoveries were within EPA QC limits.
.

All blank spike recoveries were within EPA QC limits.

All MS recoveries were within EPA QC limits.

The water method blank contained the common contaminant bis(24tylhexyl)phthhalate  at a level less
than the CRQL.

Bracketing blanks were analyzed and confumed  that cross-contamination did not occur.

The data were reported using RPW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

Batch No. 9604L961

The required holding times for extraction and analysis were met.

Non-target compounds were detected in these samples.

All surrogate percent recoveries were within EPA QC limits.

All blank spike recoveries were within EPA QC limits. *

All MS recoveries were within EPA QC limits.

The water method blank contained the common contaminants di-n-butylphthalate and
bis(2-ethylhexyl)phthhalate  at a level less than the CRQL.

Bracketing bianks were analyzed and confirmed that cross-contamination did not occur. .

The data were reported using  RFW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

CBS. SW846 Method 8081

Batch No. 9604L893

The required holding times for extraction and analysis were met.

The method blank was below the reporting limits for all target compounds.

All surrogate percent recoveries were within EPA QC limits.

Al1 blank spike’recoveries were within EPA QC limits.

All MS percent recoveries were within acceptance limits.
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All initial caIibrations associated with this dataset  were within acceptance criteria.

All continuing calibration standards analyzed prior to sampIe  extract were within acceptance criteria.

These samples received a gel permeation chromatography (GPC)  cleanup.

f The target compound methoxychlor was present in the method blank spike above the reporting limit.
Methoxychlor was not present in the sample extracts; therefore, the data should not be affected. .

Instrument blanks bracketing these samples did not contain target cmpounh at or above the contract
reporting limits.

The data were reported using RFW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

Batch No. 9604L930

The required holding times for extraction and analysis were met.

The method blank was below the reporting limits for all target compounds.

Al! surrogate percent recoveries were within EPA QC limits.

All blank spike recoveries were within EPA QC limits.

All MS percent recoveries were within acceptance limits.

All initial calibrations associated with this dataset  were within acceptance criteria.

All continuing calibration standards analyzed prior to sample extract were within acceptance! criteria.

These samples received a GPC cleanup.

instrument  blanks bracketing these samples did not contain target compounds at or above the contract
reporting limits.

The data were reported using RFW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

Batch No. 9604L961

The required holding times for extraction and analysis were met.

The method blanks were below the reporting limits for all target compounds.

All surrogate petcent recoveries were within EPA QC limits.

A - Area Motor Shops Seepage Basin, Phase 1



Validation and Vtication 85

Five of 12 blank spike recoveries were outside a=ptme criteria. All blank spike recoveries  were
within acceptance criteria for the blank spike associated with extraction batch 96LEO710. Sample
102678 associated with the blank spike from extraction batch %LEO690  was not t+extracted because it
was an quipment blank.

All MS percent recoveries were within acceptance limits.

AH initial calibrations associated with this dataset were within acceptance criteria.

All continuing calibration standards analyzed prior to sample extract were  within  acceptance criteria.

These samples received a GPC cleanup.

No evidence of carry-over was observed in instrument blanks or standards bracketing the sample
extracts.

The data were reported using RFW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

6 Methods 60mnd 7471

Batch No. 9604L893

Ail sample holding times as required by the methods were met.

All initial calibration verification (ICV) and continuing calibration verification (CCV) percent recoveries
were within the required control limits of 90-l 10% (80-120%) for mercury.

All initial calibration blank (ICB) and CCB results were within control limits.

All method blank results were below the MDL with the exception of 96LO900-MB  1 for beryllium.

All LCS percent recoveries were within the 80-120%  control limits. The duplicate LCS for mercury was
within the 20% RPD control limits.

All MS and matrix spike duplicate (MSD) percent recoveries were within the 75125% acceptance limits
with the exception of the following:

%-q&IQ
102663
102663
102663
102663
102663

Flhml
Aluminum
Calcium
Iron
Manganese
Vanadium

S O/ Recove Mqn  O/ Re ov
b

1,208 909
24.1 24.5
-3,500 -2,900
-120 154
71.7 71.5
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All MSD percent recoveries were within the 20%  RPD control limits except for the following:

n (%)
102663 Afuminum 28.2
102663 Chromium 21.1
102663 Manganese 24.6
102663 Zinc 21.9

All replicate results above the MDL were within the 20% RPD guidance limit with the exception of
magnesium, calcium, barium, potassium, and manganese.

The data were reported using RFW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

Batch-No. 9604L930

All sample holding times as required by the methods were met.

All ICV and CCV percent recoveries were within the required control limits of 90-l 10%
(80-  120%)  for mercury.

All ICB and CCB results were within control Emits.

All method blank results were below the MDL with the exception of 96L0893-MB1  for aluminum,
beryltium, and calcium and 96L0894-MB  1 for silver, chromium, iron, and zinc.

All LCS percent recoveries were within the 80-120%  control limits. The dupIicate  LCS for mercury was
within the 20% RFD control limits.

Al1  MS percent recoveries were within the 75-125%  acceptance limits with the exception of the
following:

- S */ Recovery MSD 0

102667 Aluminum 743 765
102667 Iron 212 193

All MSD percent recoveries were within the 20% RPD control limits.

All replicate results above the MDL were within the 20% RPD guidance limit with the exception of
cadmium, mercury, and zinc.

The data were reported using RFW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags.

Batch  No. 9604L961

All sample holding times as required by the methods were met.
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All ICV and CCV percent recoveries WCE within the required Wnd limits  of 90-I 10%
(80- 120%) for mercury.

All ICI3  and CCB results were within control limits.

All method blank results were below the MDL with the exception of’ ~~~0g~4-MBl  for silver,
chromium, iron, and zinc.

~11 LCS percent  recoveries were within the 80-120%  control limits. The duplicate  LCS  for mercury was
within the 20% RPD control limits.

~11 MS percent recoveries were within the 75125% acceptance limits  with the exception of the
following:

le II)
102682
102682

Aluminum
Iron

S O/ Recovery
685
198

MS??  O/ Recovery
581
125

All replicate results above the MDL were within the 20% RPD guidance limit with the exception of zinc
(sample 102682) and silver, aluminum, arsenic, barium, cobalt, chromium, copper, antimony, and zinc

(sample 102678).

The data were reported using RFW reporting conventions and data qualifiers; the associated EDD
reflects the appropriate WSRC flags. 8

.yanlde. SW846 Method 9010

Batch No. 9604L893

Sample holding times as required by the method and/or contract were met.

The method blank for total cyanide sample XLCO7  l-MB 1 was  above the MDL, but below the EQL.

The LCS percent recoveries were within the laboratory control limits. The duplicate LCS was within the
20% RPD control limit.

The MS recovery for sample 102664 was within the 75125% control limit.

The replicate analyses were within the 20% RPD control limit.

The results are reported on a dry weight basis.

Batch No. 9604L930

Sample holding*times  as required by the method and/or contract were met.

The method blank for total cyanide sample 96LCO7  1 A-MB 1 was above the MDL, but below the EQL.
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ne L,CS percent recoveries were within the laboratory control limits. The duplicate  LB G within the
20% RPD control limit.

The MS recovery was within the 75 125% control limit.

The MSD was within the 20% RPD control limit.

The replicate analyses were within the 20% RPD control limit.

The results are reported on a dry weight basis.

Batch No. 9604L961

Sample holding times as required by the method and/or contract were met.

The method blank for total cyanide sample 96LCO70-MB1  was above the MDL, but below the EQL.

The LCS percent recoveries were within the laboratory control limits. The duplicate LCS was within the
20% RPD control limit.

The results are reported on a dry weight basis.

. .ton fichanee CaDacrtQlethod  EPA9081

Batch No. 9604L893

SampIe holding times as required by the method and/or contract were met.

The method blank result was within method criteria.

The LCS percent recoveries were within the laboratory control limits. The duplicate LCS was within the
20% FWD control limit.

The replicate  analyses were within the 20% RPD control Iimit.

The results are reported on a dry weight basis.

Batch No. 9604L930

Sample holding times as required by the method and/or contract were met.

The method blank result was within method criteria.

The LCS percent recoveries were within the laboratory controi limits. The duplicate LCS was within the
20% RPD control limit.
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The replicate analyses were within the 20% RPD control limit.

The results are reported on a dry weight basis.

Batch No. 9604L961

Sample holding times as required by the method and/or cdntract were met.

The method blank result was within method criteria.

The LCS percent recoveries were within the laboratory control limits. The duplicate LCS was within the
20% RPD control limit.

The replicate analyses were within the 20% RPD control limit.

The results are reported on a dry weight basis.

overable Petroleum Hydrocarbons,  EPA418.l

Batch No. 9604L893

Holding time for total recoverable petroleum hydrocarbons is not specified in the SW846 extraction
method 907 I or test method EPA4 18.1.

The method blank result was within method criteria.

The LCS percent recoveries w&e within the laboratory control limits. The dupticate  LCS was within the
20% RPD control limit.

The replicate analyses were within the 20% RPD control limit.

The results are reported on a dry weight basis.

Batch No. 9604L930

Holding time for total recoverable petroleum hydrocarbons is not specified in the SW846 extraction
method 907 1 or test method EPA41 8.1.

The method blank result was within method criteria.

The LCS percent recoveries were within the laboratory control limits. The duplicate LCS was within the
20% RPD control limit.

The MS recovery for sample 102289 was within the 75125% control limit.

The replicate analyses were not within the 20% RPD control limit.

The results are reported on a dry weight basis.
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.

Batch No. 9604L961

Holding time for total recoverable petroleum hydrocarbons is not specified in the SW846  extraction-
method 907 1 or test method EPA41 8.1. Preservation of water samples with acid and refrigeration  are
required for a delay between sampling and analysis of greater than 48 hours.

The method blank result was within method criteria.

The LCS percent recoveries were within the laboratory control limits. The duplicate  KS WE within the
20% RPD control Iimit.

The MS recovery for sample 102690 was within the 75- 125% control limit.

The replicate analyses were not within the 20% RPD control limit.

The results are reported on a dry weight basis.

.
Total Omrc Carbon. Method LLOYD~

Batch No. 9604L893

Sample holding times as required by the method and/or contract were met. .

The method blank for TOC sample 96LZO 18-MB 1 was above the MDL, but below the EQL.

The LCS recoveries were within the laboratory control limits. The duplicate LCS was within the 20%
RPD control limit.

The MS recovery was within the 75125%  control limit.

The replicate analyses were within the 20% R.PD control limit.

TOC samples are dried prior to analysis.

Batch No. 9604L930

Sample holding times as required by the method and/or contract were met.

The method blank for TOC sample 96LTZO 18-MB  1 was above the MDL, but below the EQL.

The LCS recoveries were within the laboratory control limits. The duplicate LCS was within the 20%
RPD control limit.

TOC samples aie dried prior to analysis.
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Batch No. 9604L961
.

Sample holding times as required by the method and/or contract were met.

The method blanks were within method criteria.

me KS recoveries were within the iaboratory control limits. The duplicate LCS WELS within the 20%
RPD control limit.

The MS recovery for TOC sample 102682 were within the 75 125% control limits.

The replicate analyses were within the 20% RPD control limit.

TOC  samples are dried prior to analysis.

Laboratory: Therm0 NUtech

RFW Batch / EDD Nos.: 9604U93  (%04172.TXT),  9604L930  (9604182.TXT and 96041?33.TxT),
and %04L96f(96042OO.TXI’  and 9604201.TxT)

The analytical case narratives for the data batches listed have been reviewed. The following information
was obtained:

oss Mpha and Non-votatile Beta (EPA Method 900.0MOD and LAM_,IV&RlOOl@OD)

Batch No. 9604L893

No problems or unusual circumstances were noted during the analytical process.

Batch No. 9604L930

No problems or unusual circumstances were noted during the analytical process.

Batch No. 9604L961

No problems or unusual circumstances were noted during the analytical pmess.

Laboratory: General Engineering Laboratories, Inc.

GEL Batch No.: 9604465 (SC051596.DT3)

The analytical we narrative for the data batch listed has been reviewed. The following information was
obtained:

A - Area Motor Shops Seepage Basin, Phase 1



Validation and Verification 92

TWO soil and one trip blank samples were received on April 24, 19%. one of the @t cdritainers for
ample  102691 was not received by the laboratory. There  was enough sample in the remaining seven
containers to complete all requested tests, so the sample was logged in.

On April 26, 1996, GEL received a cooler from Weston that contained one Sample container without the
CCC. WSRC was notified and sent by fax a copy of the COC for that sample. The sample number ~8s

IO269 1. The COC indicated that there were eight containers shipped. Since only one was received and
the volume was not enough to conduct all of the analyses requested, WSRC was notified and the sample
was put on hold. At the time it was not realized that this container was the missing one from the
April 24th delivery, but rather a new project sample.

On Friday, May 10, 1996, WSRC requested results for these samples because they were to have been
completed on this day. The COC did not contain a line item which would have indicated a need for rush
turnaround, so the samples were logged for a routine turnaround. However, the delivery order did
indicate by line item that the samples would include rush turnaround. The discrepancy was not identified
when the samples were received. The samples were put on rush turnaround as soon as the discrepancy
was identified.

Recoveries for *e blank spike and blank spike duplicate were not within the guidance limits, but were
within the laboratory established control limits The results were flagged with a C analysis qualifier.

Acceptance limits for ail matrix spike, matrix
laboratory generated values.

spike duplicate, and duplicate control data are based on

Samples 102691 and 102695 for method EPA 8260 were originally conducted within holding time on
May 7, 1996. Due to instrument failure, the samples needed to be reanalyzed on
May 9, 1996, which was out of the recommended holding time.i

Dilutions were not performed on these samples.

6.6 LABORATORY DATA RECORDS REVIEW

On June 3 and 4, 1996, laboratory data records were reviewed for organic and inorganic analyses
associated with the AMSSB 1 Project. The review was conducted by Paul .I. Mark.

The purpose of the review was to investigate technical validation issues discussed in the QA/QC
Guidance fir Removal Activities (EPA/540/G-90/004),  that are not adequately addressed by computer
checking of the EDD, review of analytical narratives, or review of COC forms. These technical issues
include instrument calibration, analyte identification, and analyte quantitation. These issues are
addressed by comparing the instrument printouts associated with particular analyses against validation
checklist. These checklist each consist of 12 to 20 questions and were prepared from five sources:
QMQC Guidance for Removal Activities, SW-846, Analytical Methods, U.S. EPA Contract Laboratory
Program National Functional Guidelines for Organics Analyses, U.S. EPA Conrract  Laboratory
Program National  Functional Guidelines for Inorganic Analyses, and Roy F. Weston, Inc. Standard
Operating Procedures.
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For each analytical  method, approximately 10% of the samples analyzed
review.

In alI, 22 worksheets were completed during the review for organic
Ah4SSBl Project. Each worksheet represents one sample reviewed for
sample/method combination [SMC]). The number of worksheets and
Table 6.2. A summary of tie samples reviewed is given in Tabie 6.3.

by that method were  chosen for

and inorganic analyses for the
one analytical method (i.e., one
methods reviewed are given in

Table 6.2. Laboratory Data Records Review Methods/Analyses Inventory

<
6010 ICP Metals 6010 6

7471 Mercury 7000 3

9010 Cyanide 335 2

8081 PesticidesIPCBs 8080 3

8240 GUMS Volatiles 8240 5

8270 GUMS Semivolatiles 8270 3

Total 22

WSRC ID

102674 9604L930-007 S 050396 1546
102678 9604L96  l-006 S 050396 0121
102694 9604L930-0  17 S 050396 1724

102664 9604L893-002 S 050196 1638
102674 9604L930-007 S 050396 1546
102694 9604L930-017 S 050396 1724

102671 9604L930-004  S 050296 1242
102676 9604L96  l-005 S 050596 2212
102685 9604L930-010  S 050296 I755

10267 1
102676
102685 .

102671

Table 6.3. Summary of Samples Reviewed

Analysis
ate

Anaiysis
Time

9604L930-004 S 050296 1013
9604L96  i-005 S 050196 2328
9604L930-010 S 050296 1443

9604L930-004  S 042996 1834

Analysis
ethd

EPA 6010
EPA 6010
EPA 6010

EPA 7471
EPA 7471
EPA 7471

EPA 808 1
EPA 8081
EPA 8081

EPA 8240
EPA 8240
EPA 8240

EPA 8270
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*Table 6.3. Summary of Samples Reviewed, continued

Analysis Analysis
Time

Analysis

102676 9604L961-005 S 050296
102685 9604L930-0  10 S 043096
102671 9604L930-004 S 042996
102676 9604L96b005 S 050296
102685 9604L930-010 S 043096

1426 EPA 8270
0216 EPA 8270
1834 EPA 8270M
0426 EPA 8270M
0216 EPA 8270M

102674 9604L930-007 S 042996 1700 EPA 9010
102694 9604L930-0  17 S 050296 1154 EPA 9010

6.6.7 SCORING

The following paragraphs describe the results of the review.by the WSRC EMS review team.

60IU ICP Metals

Two of six samples reviewed did not meet the Method Checklist criteria for Questions #l 1 and # 12:
There was no evidence that a final interference check sample wa‘analyzed following sample analysis.

Sample ID Prep/Instrument Batch l

9604L930-007  S 96LO893
9604L930-0  17 S 96LO893*

Four of six samples reviewed did not meet the Method Checklist criterion for Question #I: The date and
time of analysis did not match the laboratory’s analytical records.

le lQ

9604L963-0063
9604L961-006S  I
9604L961-00652A
9604L961-006S28

ortedJIate  - Tme .

0502% at 0121
050296atO136
050296 at 0142
050296 at 0148

ctual  Date - Tune  .

050396 at 0121
0503% at 0136
050396 at 0142
050396at0148

7471 Mercury by AA

All Method Checklist criteria were met in three samples reviewed.

9010 Cyanide

All Method Checklist criteria were met in two samples reviewed..
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8081 Pesticides/PCBs

Three of three  samples reviewed did not meet the Method Checklist criterion for Question #4: The
percent breakdown for DDT and endrin was not provided for review.

Sample ID No DDT and Endria Breakdown

9604L93O-UO4 S 050296 at 0 12 1
9604L930-010 S 050296 at 0136
9604L96  l-005 S 050596 at 22 12

8240 Gc/uT Volatifes

Two of five samples reviewed did not meet the Method Checklist criterion for Question #14: The peak
areas of the internal standards were not within a factor of 2 of the peak areas of the internal standards in
the continuing calibration analysis.

Sample ID
Datmime of
Affected Analysis CV Lower/Upper Limit Sample Area

9604L930-004 S 050296 at 1013 4839.2 / 193566 40324
9604L930-0  10 S 050296 at 1443 48392 / 193566 46461

Four of five samples reviewed did not meet the Method Checklist criterion for Question #16: The
surrogate recoveries were not within specified limits.

Sample ID
Date/Time of
Affected Analysis Surrogate Recovery Recovery Limit _

9604L930-004  s

9604L930-0  10 S
9604L930-004  S
9604L930-010  S

050296 at 1013

050296 at 1443
050396 at 0103
050393 at 0551

PBFB at 73%
12DCD4 at 126%
12DCD4 at 128%
MEC6D8  at 127%
MEC6D8  at 120%

PBFB lower limit 74%
12DCD4  upper limit 121%
12DCD4  upper limit 121%
MEC6D8 upper limit 117%
MEC6D8 upper limit 117%

One of five samples reviewed did not meet the Method Checklist criterion for Question #17: The
relative retention times (RRTs)  were not within 0.06 of the RRTs  in the continuing calibration analysis.

Sample ID
Date-/Time of
Affcted Analysis RRT difference

9604L96  I-005 S

.

050 196 at 2328 RRT could not be verified because
no continuing calibration
verification chromatograms were
Drovided.
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82 70 GCMS Semivolatiles

All Method Checklist criteria were met in three samples  reviewed.

96

-7

6.6.2 QuAL~F~CA~~N  0~ ANALYSES

The following describes the qualifications necessary based on the results of the review.

6010 KY Metals

Prep/Instrument
Batch Analyte(s) R Q AQ BQ Failed Questions

96LO893 all J + detects R+ 11 and 12
WJ + non-detects

+ Qualify all analytes only if the sample contains any one of Al, Ca, or Mg > 50,000 mg/kg, or Fe >
20,000 mg/kg.  Qualify all results meeting above criteria with times of analysis from 050396 @ 1405  to
050396 @ 1759.

8081 PesticideslPCBs

DateITime  of
Sample ID Analysis W AQ Failed Question

AI1 sampIes 050596 @ 1603 to J v detects G 4
050696 @ 8117, UJ v non-detects
and from 050296
@ 03 18 to 050296

V Qualifjl DDT, DDE, DDD, endrin, endrin aldehyde, and endrin ketone results for samples affected.

824OGUMS Volaties

Sample ID
Date/Time
of Analysis RQ AQ BQ

Faiied
Questions

9604L930-004 S 050296 at 1013 R HO 14
9604L930-010 S 050296 at i 443 R HO 14
9604L93O-004 S 050396 at 0103 . J detects 0 H 16

No action; non-detects
9604L930-010 S 050396 at 0551 J 0 H 16

9604L96  l-OOj S
No action; non-detects

050 196 at 2328 J detects A 17
UJ: non-detects
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6.7 ADDITIONAL INFORMATION
*

Section 7.0, “Discussion,” contains a table showing the total number of samples having various types of
qualifiers.

The AN95 format only permits three analysis qualifiers to be input. One sample  had more than three
analysis qualifiers applied during validation. In this case, the three most significant qualifiers were
applied to the data. The table below documents the qualifiers that were applied to the data d.uring
validation and then the final analysis qualifiers used in the AN95 data set.

Laboratory Final AQ
SamDle  Analvte ReD Draft N95

102695 MEC6H5 EQQg QQg
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7.0 DfSCUSSlON

7.1 QUALIFICATION OF DATA

7.1 A QUAUFIERS  APPUED

TabIe 7.1 presents the number of samples requtstcd,  received, and qualified for each analyte. The
numbers in the “Samples Requested” cofumn are the total number of times each anafyte was  in the file of
analyses planned for environmental samples, duplicates, rinsate blanks, and trip blanks.

The numbers in the “Samples Received” column are the total number of samples for which at feast one
analytical record was reported. Missing analyses are discussed in the “Introduction,” “Sample
Collection,” and “Validation and Verification” sections of this report.

The numbers in the “Analyses Reported” column are the total number of reported results for the analyte.
This number includes laboratory-initiated replicate analyses and re-analysis results. These values do not
include analyses of associated laboratory bianks.

The remaining columns in the table Iist the number of analyses that meet the specified conditions.

The column labeled “Rejected” reports the number of records for which the result qualifier was R.
Because samples may have an acceptable re-analysis result, the count in this column represents only the
number of records that were rejected, not the number of samples for which onfy rejected results were
reported.

The column labeled “Out of Holding” contains the number of records for which the time between sample
collection and analysis exceeded the maximum allowed by the analytical method. These have an
analysis qualifier of @

The column labeled “QA  Problems” reports the number of records with an analysis qualifier of V, 0, 1,
H, C, X or T because at least one associated, assigned laboratory quality control sample did not meet the
required acceptance limits.

The column labeled “Preservation” reports the number of records with an analysis qualifier of Y because
of preservation  problems. In most of these cases, the samples were not maintained at the appropriate
temperatures.

The number of records with identified calibration problems are listed in the column labeled
“Calibtation.” These have an analysis qualifier of L.

7.1.2 TYPES AND NUMEf3S OF t%i/QC SAMPLES

EPA-published methods, used for most of the analyses for this project, require specific types and
numbers of QC analyses. Table 7.2 provides a breakdown of the number of analytical records by method
and type.
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Table 7.1. Numbers of Qualified Samples

Physical Parameters
.

Cation Exchange Capacity
Total Organic Carbon
Total Petroleum Hydrocarbons

28 28 44
28 28 45
28 28 . .’ 45

TAL lnorganics

Aluminum 30 30 58
Antimony 30 30 56
Arsenic 30 30 56
Barium 30 30 58
Beryllium 30 30 58
Cadmium 30 30 56
Calcium 30 30 56
Chromium 30 30 58
Cobalt 30 30 58
Copper 30 30 58
Cyanide 30 30 60
Iron 30 30 58
Lead 29 29 55
Magnesium 30 30 56
Manganese 30 30 58
Mercury 30 30 84
Nickel 30 30 58
Potassium 30 30 56
Selenium 30 30 56
Silver 30 30 56
Sodium 30 30 56
Thallium 30 30 56
Vanadium 30 30 58
Zinc 30 30 58

Samples Samples
R&wi

Analyses

A - Area Motor She eepage  Basin, Phase 1

Reiectcd

0
0
0

8
0
0
0
0
0
2
0
0
0
0
8
0
0
2
0
2
0
0
0
0
0
2
0

out of
Hofdinp

I
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
22
20

0 0
0 0
0 0

33 0 0
1 0 0
0 0 0
I 0 0
22 0 0
0 0 0
31 0 0
7 0 0
0 0 0
0 0 0
24 0 0
21 0 0
0 0 0
1 0 0
2 0 0
0 0 0
2 0 0
1 0 0
0 0 0
7 0 0
0 0 0
0 0 0
3 0 0
I5 0 0

-
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Table 7.1. Numbers of Qualified Samples, continued

Semivolatiles

1,2,4-Trichiorobentene .
I ,2-Dichlorobcnzene
I ,3=Dichlorobenzene
1,4-Dichlorobenzcne
2,4,%Trichlorophenol
*2,4&Tribromophenol
2,4&Trichlorophenol
2,4-Dichlorophcnol
2,4-Dimethyiphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2&Dinitrotoluene
2-Chloronaphthalenc
2-Chlorophenol
+2=Fluorobiphenyl
l 2=Fluorophtnol
2-Methyl+-dinitrophenol
2-Mcthylnaphthalenc
20Nitroaniline
2-Nitrophenol
3,3’-Dichlorobenzidine
3-Nitroanilint
4-Bromophenyl  phenyl ether
4-Chloro-3-methylphenol

(pkhloro-m-cresol)
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitroaniline
4-Nitrophenol
Aldol  Condensate

Samples

30
30
30
30
30
0
30
30
30
30
30
30
30
30
0
0
30
30
30
30
30
30
30
30

30
30
30
30
14

Samples
KG&U!

30
30
3 0
30
30
0
30
30
30
30
30
30
30
30
0
0
30
30
30
30
30
30
30
30

30
30
30
30
I4

Analyses

47
44
44
47
44
47 ’
44
44
44
44
47
44
44
47
47
47
44
44
44
44
44
44
44
47

44
44
44
47
I4

Ibiad

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

out of
HQkU

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0 I

0
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Table 7.1. Numbers of Qualified Sanrples, continued

Semivolatiles,  continued
.

Alkanc
Terpene
Aromatic
Acenapthcne
Acenapthyltne
Anthracenc
Benzo(a)anthracene
Benzo(a)pyrenc
Benzo(b)fluoranthcne
Btnzo(g,h,i)perylent
Bcnzo(k)fluotanthene
Benzoic acid
Ben@ alcohol
Bis(Z-chlorotthoxy)  methane
Bis(2-chloroethyl)  ether
Bis(2chloroisopropyl)  ether
Bis(Z-ethylhexyl)  phthalate
Butyl bcnyl  phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibtnzo(a,h)anthracene
Dibcnzofkan
Diethyl  phthafate
Dimethyl  phthalatt
Fluoranthene
Fluorcne
Hexachlorobenzcne
Hexachlorobutadienc
Htxachlorocyclopentadiene

Samples

1
3
1
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Samples
Rtctived

1
3
I
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Analyses

I
3
1
47
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

Reiected

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 *
0
0
0
0
0
0
0
0
0
0
0
0
0
0

out of
HQMU

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

A - Area Motor She cepage  Basin, Phase  I
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Table 7.1, Numbers of Qualified Samples, continued

Semivolatiles,  continued

Hexachlordethane
Indeno(  I ,2,3+,d)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthaltnc
Nitrobcnzcne
l Nitrobenzene-d5
Ptntachlorophenol
Phtnanthrene
Phenol
*Phenol-d5
Pyrent
o-~re~0l(2-methylphenol)
* p-Terphenyl-d  14
p-cresol(4-methylphenol)
* Phenol-d6
Unknown Hydrocarbon
m,pCresol

Samples Samples
Reeuested  Received

30 30
30 30
30 30
30 30
30 30
30 30
30 30
0 0
30 30
30 30
30 30
0 0
30 30
30 30
0 0
28 28
0 0
2 2
2 2

Analyses

44
44
44
47
44
44
44
47
47
44
47
40
47
44
47
40
7
2
4

Volatiles

1 , l,l-Trichloroethane 36 36 61
I, I ,2,2-Tetrachloroethane 36 36 61
I, I ,2-Trichtorotthanc 36 36 61
I,1 -Dichloroethane 36 36 61
I, 1 -Dichloroethent 36 36 65
1,2-Dichloroethane 36 36 61
1,2-Dichloroethene(tota1) 36 36 61
1,2-Dichloropropane 36 36 61

kh=d

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

out of
Holdinn

*

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

12
12
12
12
13
12
12
12

.033cmmnCalihration

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0 .
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0 I

0

A - Area Motor Shops Seepage B&n, Phase 1
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Table 7.1. Numbers of Qualified Samples, continued

Volatiles,  continued
.

1,4-Dichlorobenzene-d4
2-Butanone(MEK)
2-Hexanone
4-Methyl-2-pentanone
Unknown
Chlorodifluromethane
Unknown Siloxane
Unknown Sitanc
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbondisulftde
Carbontctrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
chlorofotm
Chloromethane  (methyl chloride)
*Dibromofluoromethane
Dichloromethane

(methylene chloride)
Ethylbenzene
Styrene
Tetrachloroethene
Toiuene
*Toluene-d8
Trichloroethene (TCE)
Vinyl acetate

Samples Samples
BePuested Receivtd

0 0
36 36
36 36
36 36
60 60
2 2
I I
I 1 \
36 36
36 36
36 36
36 36
36 36
36 36
36 36
36 36
36 36
36 36
36 36
36 36
0 0
36 36

36
36
36
36
0
36
36

36
36
36
36
0
36
36

Analyses
otted

10
61
61
61
60
2
t
I
62
65
61
61
61
61
61
65
61
61
61
61
IO
61

61
61
61
65
66
65
61

Reiected

0
2
2
2
0
0
0
0
2
2
2
2
2
2
2
2
2
2
2
2
0
2

2
2
2
2
2
2
2

out of
Haidinn

0
2
2
2
0
0
0
0
2
2
2
2
2
2
2
2
2
2
2
2
0
2

2
2
2
2
0
2
2

Calibration

0 0 0
12 0 0
12 0 0
12 0 0
0 0 0
0 0 0
0 0 0
0 0 0
46 0 0
13 0 0
12 0 0
12 0 0
12 0 0
12 0 0
12 0 0
13 0 0
12 0 0
12 0 0
12 0 0
12 0 0
0 0 0
60 0 0

13
13
12
13
7
13
12

A - Area Motor She zepage  Basin, Phase 1
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Table 7.1. Numbers of Qualified Samples, continued

Volatilts,  continued
.

Vinyl chloride 36 36 61
Xylenes (total) 36 36 61
cis- 1,3=Dichloroptopene 36 36 61
trans-  I ,3-Dichlotopropene 36 36 61
* I ,2-Dichlorocthane-d4 0 0 56.
+p-Bromofluorobenzene 0 0 56

Pestlcides/PCBs

Aldrin 30 30 49
Aroclor 1016 30 30 46
Aroclor 122 1 30 30 46
Aroclor 1232 30 30 46
Aroclor 1242 30 30 46
Aroclor 1248 30 30 46
Aroclor 1254 30 30 46
Aroctor  1260 30 30 46
l Decachlorobiphenyl 0 0 42
Dicldrin 30 30 49
Endosulfan I 30 30 46
Endosulfan II 30 30 46
Endosulfan sulfate 30 30 46
Endrin 30 30 49
Endrin aldehyde 0 0 2
Endrin ketone 30 30 46
Heptachlor 30 30 49
Heptachlor cpoxide 30 30 46
Methoxychlor (Mariate) 30 30 46
* Restneide surrogate 0 0 7
+Tctrachloro-m-xylene 0 0 49

Samples Samples
Receivtd

Analyses
Jbiwd

2
2
2
2
2
2

1
0
0
0
0
0
0
0
0
2
0
0
0
1
0
0
1
0
0
0
0

Out  of
m

2
2
2
2
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

12 0 0
I3 0 0
12 0 0
12 0 0
6 0 0
4 0 0

11
IO
IO
10
10
10
10
10
0
11
10
10
10
11
2
10
11
10
10
I
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

L

0

--.-...-w .m..

A - Area Motor Shops Seepage  bin, Phase 1
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Table 7.1. Numbers of Qualified Samples, continued

Samples

Pesticides/PCBs,  continued

Toxaphcne
alpha-Benzene hexachioride
alpha-Chlordane
beta-Benzene hexachloride
delta-Benzene hexachloride
gamma-Benzene hexachloride

(Lindane)
gamma-Chlordane
p,p’-DDD
p,p’-DDE
p,p’-DDT

Radionuclides

Gross Alpha
Non-volatile Beta

* = Surrogate Compounds

30
30
30
30
30
30

30
30
30
30

30
30

Samples
Rtetived

30
30
30
30
30
30

30
30
30
30

30
30

Analyses
orted

46
46
46
46
46
49

46
46
46
49

49
49

Reiected

0
0
0
0
0
2

0
0
0
0

0
0

Out  of
Holdina

0
0
0
0
0
0

0
0
0
0

0
0

10
10
IO
10
10
11

IO
10
IO
11

I8
0

.
PrtsENatlonCalibtation

0 0
0 0

A - Area Motor Sb .epage Basin, Phase 1
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Table 7.2. Number of Analytical Records by Method and Type of Record

MclbQ!l’ SQil Water w Water  &il SQil

EPA335.3 0 2 0 2 0 2 0 4 0 0 0 10
EPA415.1 0 2 0 1 0 1 0 3 0 0 0 7
EPA418.1 0 12 0 2 0 3 0 6 0 0 0 23
EPA60 10 44 571 22 66 22 77 66 209 0 0 154 923
EPA60 I OA 0 44 0 22 0 22 0 88 0 0 0 176
EPA7470 2 0 1 0 2 0 4 0 12 0 21 0
EPA747 1 0 28 0 2 0 5 0 12 0 16 0 63
EPA8080 0 54 0 27 0 27 0 32 0 0 0 140
EPA808 1 54 702 42 160 54 82 24 102 0 0 174 1046
EPA8240 240 888 93 349 102 170 52 151 0 0 487 1558
EPA8260 34 75 0 34 34 34 22 28 0 0 90 171
EPA8270 130 I 892 108 346 130 260 58 323 0 0 426 282 1
EPA900.OMOD 4 0 4 0 4 0 4 0 0 0 16 0
EPA9010 1 26 0 2 I 3 2 11 0 0 4 42
EPA90lOA 1 0 0 0 1 0 2 ,O 0 0 4 0
EPA907 1 0 16 0 1 0 2 0 3 0 0 0 22
EPA908 1 0 28 0 4 0 4 0 8 0 0 0 44
EPIA-00  1 B 0 4 0 2 0 2 0 4 0 0 0 12
LANLMLRIOOMOD 0 52 0 6 0 6 0 6 0 0 0 70
LLOYDKAHN 0 26 0 2 0 2 0 8 0 0 0 38

Sample
Records

Laboratory
Duplicates

Laboratory
Blanks

Matrix Spikes/
Matrix Spike

Duplicates
Calibration

Checks Total

A - Area Motor Shops  Seepage Basin, Phase 1
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7.2 ACCURACY

IIIC examination of the accuracy of analytical methods evaluates the extent of bias within the result.
This report  examines the analytical results fi-om blank and spiked sampIts to determine  how accurate the
results are and whether the results are biased. The discussion addresses each type of sample.  Recoveries
are given as percentages.

7.2.1  ACCURACY OF ANALYTICAL METHOD

The accuracy of the laboratory’s performance with each analytical method is evaluated by reviewing the
results of the analysis of LCS, blank spikes, and laboratory blanks. LCS data for this project are
presented in Tables 7.3 and 7.4.

Table 7.3. Laboratoty Control Samples for Soil

Method EPA6010
Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Method EPA601OA
Silver
Aluminum
Arsenic
Barium
Beryllium ’
Calcium
Cadmium

3 99.6 I .2 98.6 101.0
4 100.2 1.0 93.9 101.0
3 98.9 2.8 95.8 101.0
4 98.8 1.6 97.5 101.0
4 100.4 1.5 98.4 102.0
3 100.1 1.6 98.2 101.0
3 99.9 4.0 96.0 104.0
4 100.6 1.9 98.7 103.0
4 99.4 2.6 96.2 102.0
4 99.1 1.4 97.9 101.0
4 100.5 1.3 99.1 102.0 .
3 100.1 1.7 99.0 102.0
3 103.7 1.2 103.0 105.0
4 101.5 1.7 100.0 104.0
3 99.4 1.6 97.8 101.0
4 97.7 1.7 95.8 99.4
3 99.9 2.2 97.6 102.0
3 98.3 1.0 97.2 98.9
3 100.7 2.5 98.1 103.0
3 99.3 2.7 96.6 102.0
4 99.2 1.3 98.2 101.0
4 99.8 1.9 97.3 102.0

MeaIl
Percent
Recoverer

98.1 4.2 95.1 101.0
72.9 3.0 70.8 75.0
101.1 5.6 97.1 105.0
100.9 3.0 98.7 103.0
107.0 4.2 104.0 110.0
94.5 3.6 91.9 97.0
96.5 3.4 94.1 98.9

Standard Minimum Maximum
Deriation - -

A - Area Motor Shops Seepage Basin, Phase 1
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Table 7.3. Laboratory Control Samples  for Soil, continued

Mean
Percent Minimum Maximum

Method EPA6010A,
continued
Cobalt
Chromium
CoPPer
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium _
Vanadium
ZhC

2 106.0 4.2 103.0 109.0
2 91.3 3.5 88.8 93.8
2 99.3 3.9 96.5 102.0
2 54.7 4.8 51.3 58.1
2 92.1 4.9 88.6 9 5 . 6
2 91.1 3.7 88.4 93.7
2 86.7 3.5 84.2 89.1
2 128.0 5.7 124.0 132.0
2 96.4 3.3 94.0 98.7
2 95.2 4.6 91.9 98.4
2 76.8 7.5 71.5 82.1
2 92.0 1.7 90.8 93.2
2 137.5 4.9 134.0 141.0
2 86.9 4.4 83.8 90.0
2 88.1 3.1 85.9 90.3

Method EPA7471.
Mercury 6 95.5 7.5

Table 7.4. Laboratory Control Samples for Water

81.7 99.9

Method EPA6010
Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium .
Nickel
Lead

MiXill
Percent Standard
Rtcovcrv  Deviation

I 101.0
1 101.0
1 99.2
1 98.2
1 101.0
I 101.0
1 97.3
1 102.0
1 101.0
1 98.7
I 101.0
I 97.9
1 107.0
1 102.0
I 99.5
1 98.4
I 99.7

.

Manimum
verv

101.0
101.0
99.2
98.2
101.0
101.0
97.3
102.0
101.0
98.7
101.0
97.9
107.0
102.0
99.5
98.4
99.7

Maximum
Recoverv

101.0
101.0
932
98.2
101.0
101.0
97.3 ’
102.0
101.0
98.7
101.0
97.9
107.0
102.0
99.5
98.4
99.7

A - Area Motor Shops Seepage Basin, Phase 1
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Table 7.4. Laboratory Control Samples for Water, continued

Method EPA6010,
continued
Antimony
Selenium
Thallium
Vanadium
ZiIlC

Method EPA7470
Mercury

MtXUl
percent

1 98.6 . 98.6 98.6
1 99.1 . 99.7 99.7
1 98.4 . 98.4 98.4
1 100.0 * 100.0 100.0
1 98.9 . 98.9 98.9

2 106.5 0.7 106.0 107.0

Standard Manimum
JkYi&n  Racoverv

Maximum

Blank spikes 8fe sodium sulfate powder spiked with selected target analytes, extracted, and analyzed
along with the regular samples for organic analyses. Blank spikes serve as a monitor of the overall
performance of all steps in the analysis, including sample preparation. Tables 7.5 and 7.6 list the blank
spikes conducted for AMSSB 1. Tables 7.7 through 7.10 summarize the analytes detected and not
detected in each matrix.

Table 7.5. Blank Spikes for Soil

Method EPA3353
Cyanide

Method EPA415.1
Total Organic Carbon

Method EPA418.1
Total Petroleum
I-Iydfocarbons

Method EPA6010
Silver
Aluminum
Arsenic
Barium
Beryllium .
Calcium
Cadmium

2

2

4

Ma
Percent Standard

Q&I&
Minimum Maximum

RecOveN

117.0 14.1 107.0 127.0

105.0 5.7 101.0

91.4 18.9 69.1

109.0

109.0

99.6 1.2 98.6 101.0
100.2 1.0 98.9 101.0
98.9 2.8 95.8 lOI.
98.8 I -6 97.5 101.0
100.4 1.5 98.4 102.0
100.1 1.6 98.2 101.0
99.9 4.0 96.0 104.0

A - Area Motor Shops Seepage Basin, Phase 1
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Table 7.5. Blank Spikes for Soil, continued .

. Method EPA6010,
coatinued
Cobalt
Chromium
CQrwr
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
ZhC

Method EPA60lOA
Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
wI=r
iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Met hod EPA7471
Mercury .

4 100.6 1.9 98.7 103.0 _
4 99.4 2.6 96.2 102.0
4 99.1 1.4 97.9 101.0
4 100.5 1.3 99.1 102.0
3 100.1 1.7 99.0 102.0
3 lO3.7 1.2 103.0 105.0
4 101.5 1.7 100.0 104.0
3 99.4 1.6 97.8 101.0
4 97.7 1.7 95.8 \ 99.4
3 99.9 2.2 97.6 102.0
3 98.3 1.0 97.2 98.9
3 100.7 2.5 98.1 103.0
3 99.3 2.7 96.6 102.0
4 99.2 1.3 98.2 101.0
4 99.8 1.9 97.3 102.0

2 98.1 4.2 95.1 101.0
2 72.9 3.0 70.8 75.0
2 101.1 5.6 97.1 105.0
2 100.9 3.0 98.7 103.0
2 107.0 4.2 104.0 110.0
2 ‘ 94.5 3.6 91.9 97.0
2 96.5 3.4 94.1 98.9
2 106.0 4.2 103.0 109.0
2 91.3 3.5 88.8 93.8
2 99.3 3.9 96.5 102.0
2 54.7 4.8 51.3 58.1
2 92.1 4.9 88.6 95.6
2 91.1 3.7 88.4 93.7
2 86.7 3.5 84.2 89.1
2 128.0 5.7 124.0 132.0
2 96.4 3.3 94.0 98.7
2 95.2 4.6 91.9 98.4
2 76.8 7.5 71.5 82.1
2 92.0 1.7 90.8 93.2
2 137.5 4.9 134.0 141.0
2 86.9 4.4 83.8 90.0
2 88.1 3.1 85.9 90.3

6 95.5 7.5 81.7 99.9

A - Area Motor Shops Seepage Basin, Phase 1

standard
Dtviation

Minimum Maximum
every
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Table 7.5. Blank Spikes for Soil, continued

Method EPA8080
Aldrin
Dieldrin
E&in
Heptachlor
gamma-Benzene
hexachloride (Lindane)
p,p’-DDT

Method EPA8081
Aldrin
Dieldrin
Endrin
Heptachlor
gamma-Benzene
hexachloride (Lindane)
p.p’-DDT

Method EPA8240
l,l-Dichloroethene
Benzene
Chlorobenzene
Toiuene
Trichloroethene (ICE)

Method EPA8t70
1,2,4-Trichlorobenzene
I +Dichiorobenzene
2,4-Dinitrotoluene
2Chlorophenol
4-Ghloro-3-methylphenol
(p-chloro-m-cresol)
4-Nitrophenol
Acenapthene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenol
Pyrene

Method EPA9010
Cyanide

Method EPA9071
Total Petroleum.
Hydrocarbons

2
2
2
2
2

2

3
3
3
3
3

3

3
3
3
3
3.

5
5
5
5
5

5
5
5
5
5
5

8

2

Mean
Percent Standard

Deviation
Minimum Maximum

106.0 2.8 104.0 108.0
113.5 0.7 113.0 114.0 .
102.5 0.7 102.0 103.0
116.0 2.8 114.0 118.0
117.5 2.1 116.0 119.0

110.5 0.7 110.0 111.0

75.0 10.0 65.0 85.0
82.7 13.3 68.0 94.0
88.7 11.0 78.0 100.0
81.7 7.6 75.0 90.0
75.0 a.7 70.0 83.0

87.3 12.2 74.0 98.0

99.5 14.5 83.6 112.0
101.7 1.5 100.0 103.0
102.3 2.3 101.0 105.0
101.4 3.2 99.1 105.0
103.0 2.6 100.0 105.0

73.4 6.8 63.6 81.2
71.3 7.4 62.2 80.0
80.6 19.4 61.7 103.0
74.2 7.9 62.6 82.0
77.8 9.0 64.8 89.6

67.5 11.3 56.2 80.0
78.6 a.9 65.5 87.6
73.4 9.8 61.6 84.0
78.6 25.4 52.2 107.0
74.2 7.1 62.8 80.0
93.0 16.5 70.0 108.0

94.1

107.0

2.9 89.2 98.6

2.8 105.0 109.0

A - Area Motor Shops Seepage Basin, Phase 1



Table 7.5. Blank Spikes for Soil, continued

Method EPA9081
Cation Exchange Capacity 8

Method EPIA-OOlB
Gross Alpha
Non-volatile Beta

I
1

Met hod
LANLMLIUOOMOD
Gross Alpha
Non-volatile Beta

3
3

Method LLOYDKAHN
Total  Organic Carbon 6

Table 7.6. Biank Spikes for Water

Met hod EPA601 0
Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium *
Zinc

1
1
1
1
I
1
1
1
1
I
1
1
1
1
1
1
t
1
I
1
I
I

Mean
Percent Minimum

very
Maximum

oveu

89.7 1.8 87.2 92.2 I

81.0 . 81.0 81.0
96.7 . 96.7 96.7

96.4 10.2 84.9 104.3
94.3 11.7 81.0 102.8

94.5 2.0 92.4 97.5

Mean
Percent

covety
Standard MiIliIXWll
Deviath Pecoverlrl

Maximum
overv

101.0
101.0
99.2
98.2
101.0
101.0
97.3
102.0
101.0
98.7
101.0
97.9
107.0
102.0
99.5
98.4
99.7
98.6
99.7
98.4
loo.0
98.9

.

.

.

.

.

.

. .

.

.

.

101.0 101.0
101.0 101.0
99.2 99.2
98.2 98.2
101.0 101.0
101.0 101.0
97.3 97.3
102.0 102.0
101.0 101.0
98.7 98.7
101.0 101 .o
97.9 97.9
107.0 107.0
102.0 102.0
99.5 99.5
98.4 98.4
99.7 99.1
98.6 98.6
99.7 99.7
98.4 98.4
IOO.0 100.0
98.9 98.9

A - Area Motor Shops Seepage Basin, Phase 1
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Table 7.6. Blank Spikes for Water, continued

Method EPA7470
Mercury

Method EPA8081
A ldrin
Dieldrin
Endrin
Heptachlor
gamma-Benzene
hexachloride (Lindane)
p,p’-DDT

Method EPA8240
1, I -Dichlotwthene
Benzene
Chlorobenzene
Toluene
Trichloroethene (TCE)

Method EPA8270
1,2,4-Trichlorobenzene
1,4-Dichlorobenzene
2,4_Dinitrotoluene
2-Chlorophenol
4-Chloro-3-methyfphenol
(pchloro-m-cresol)
4-NitrophenoI
Acenapthene
N-Nitrosodi-n-propylam ine
Pentachlorophenol
Phenol
Pyrene

Method EPA9OO.OMOD
Gross Alpha
Non-volatile Beta

Method EPA9010
Cyanide

Method EPA!WlOA
Cyanide

.

2

1
1
1
1
1

2

1
1
I
1
1

2
2
2
2
2

2
2
2
2
2
2

2
2

2

2

MWl
Percent Standard

Deviation
Minimum

every
Maximum
Recovery

106.5 0.7 106.0 107.0 .

85.0
96.0
102.0
80.0
90.0

.

.

.

.

.

35.4

85.0 85.0
96.0 96.0
102.0 102.0
80.0 80.0
90.0 90.0

65.0 40.0 90.0

94.0
101.0
101.0
100.0
101.0

94.0
lOf.0
101.0
100.0
101.0

94.0
101.0
101.0
100.0
101.0

51.2 2.3 49.5 52.8
49.1 4.3 46.0 52.1
70.9 0.8 70.3 71.5
64.2 1.7 63.0 65.4
67.3 2.5 65.5 69.1

69.5 2.1 68.0 7 1 . 0
63.6 1.4 62.6 64.6
75.3 3.3 73.0 77.6
62.9 0.4 62.6 63.2
67.2 5.4 63.4 71.0
88.3 8.4 82.3 94.2

91.6
95.9

85.1 98.2
93.7 98.1

96.6

96.6

9.3
3.1

2.9

2.9

94.5

94.5

98.6

98.6
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Table 7.7. Aaalytes  Detected in Labotatory  Blanks for Soil

Method EPA3353
Cyanide

Method EPA6010
AlUlIIinUIn
Beryllium
Calcium

Method EPA6010A
Aluminum
Calcium
iron
Zinc

Method EPA7471
Mercury

Method EPA8240
Acetone
Dichloromethane  (methylene
chloride)

Met bod EPA8260
Ethylbenzene
Styrene
Xylenes (total)

Method EPA8270
Pyfcnc

Method EPA9010
Cyanide

Method EPA9071
Total Petroleum Hydrocarbons

Method LANLMLRIOOMOD
Gross Alpha

Method LU)YDKAHN
Total Organic Carbon

Numkr N u m b e r  M e a n
Above B e l o w  Dewted
DctectionDetedianResult

2 159.0

2.200
0.035
1.700

1
2
1

1.030
I s40
0.609
0.210

8

0

3
2
2

0
0
0
0

5

0
0

0
0
0

3

1

1

2

1

0.004

3
5

1
1
1

1

2

1

I

1

t 2.75 8.105 1.920 23.30
8.252 7.857 1.500 21.50

0.070
0.060
0.150

24.10

0.131

2.540 2.540 2.540

0.280 0.280 0.280

8.800

Standard Min. Max

7.071

d.007
.

.

0.005

.

.

.

0.062

154.0 164.0

2.200
0.030
I .700

2.200
0.040
1.700

1.030 1.030
1.540 1.540
0.609 0.609
0.210 0210

0.000 0.010

0.070 0.070
0.060 0.060
0.150 0.150

24.10 24.10

0.087 0.174

8.800 8.800
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Table 7.8. Analytes Detected in Laboratory Bhks for Water

Number
AbOW
-

Min.

1.200
1.300
9.300
30.90

.
I .200
1.300
9.300
30.90

6 0.000 0.000 0.000

3
3

1.793 0.384 1.350 2.020
2.063 0.235 1.830 2.300

0 0.300 0.300 0.300

2

I

0

1

2.210

1.110

1.513

.

1.140 3.280

1.110 1.110

1 0 3 -480 3.480 3 -480

1 0 3.480 3.480 3.480

Method EPA6010
Silver
Chromium
Iron
ZillC

Method EPA7470
A4CfCUl-y

Method EPA8240
Acetone
Dichloromethane
(mcthykne  chloride)

Method EPA8260
Dichloromethane
(methytene chloride)

Method EPA8270
Bis(2-ethylhexyl)
phthalate
Di-n-butyl phthatate

Method EPA9010
Cyanide

Method EPA9010A
Cyanide

Table 7.9. Analytes Not Detected in Laboratory Blanks for Soil

Method EPA4151
Total panic  Carbon 1

Method EPA418.1
Total Petroleum Hydrocarbons 3

Method EPA6010
Silver
Barium
Cobalt *
Copper
Potassium

3 Arsenic
4 Cadmium
4 Chronium
4 Iron
3 Magnesium
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Table 7.9. Aadytes Not Detected tn Labomtory Blanks for Soil, continued

Method EPA6010,  continued
Manganese
Nickle
Antimony
Thallium
ZiIlC

Method EPA6OlOA
Silver
Barium
Cadmium
Chromium
Potassium
Manganese
Nickle
Antimony
Tha l l i um

Method EPA8080
alphaBenzene  hexachloride
AldliIl
delta-Benzene hexachloride
Endrin ketone
Endosuifan  I
Endosulfan sulfate
Heptachlor
gamma-Benzene hexachloride (Lindane)
Arochlor 1016
Arochior 1232
Aroclor 1248
Aroclor 1260
p,p’-DDE
Toxaphene

Method EPA808 1
alpha-Benzene hexachloride
Akin
delta-Benzene hexachloride
Endrin aldehyde
Endrin
Endosulfan II
gamma-Chlordane
Heptachbr  epoxide
Methoxychlor  (Mariate)
Aroclor 122 1
Aroclor 1242 -
Aroclor 1254

4
4
3
3
4

1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
i
1
1
1
1

3
3
3
1
3
3
3
3
3
3
3
3

Sodium
Lead
Selenium
Vanadium

Arsenic
Beryllium
Cobalt
Copper
Magnesium
Sodium
Lead
Selenium
Vanadium

Alpha-Chlordane
beta-Benzene hexachloride
Dieldrin
Endrin
Endosulfan II
gamma-Chlordane
Heptachlor epoxide
Methoxychlor (Mariate)
Arcclot  122 1
Aroclor 1242
Aroclor 1254
p,p’-DDD
p,p’-DDT

alpha-Chlordane
beta-Benzene hexchloride
Dieldrin
Endrin ketone
Endosulfan I
Endosulfan sulfate
Heptachlor
gamma-Benzene hexachloride (Lindane)
Aroclor 1016
Aroclor 1232
Aroclor 1248
Aroclor 1260

3
3
3
4 .

1
1
1
I
1
i
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1

3
3
3
3
3
3
3
3
3
3
3
3
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Table 7.9. Analytm Not Detected in Labomtory Blanks for Soil, continued

Method EPA8081,  continued
p,p’-DDD
p,p’-DDT

Method EPA8240
1,1,1 -Trichloroethane
1,l  -Dichloroethene
I ,2-Dichloroethene  (total)
1 &Dichloropropane
trans- 1.3.Dichloropropene
Bromodichloromethane
Chkoethane
Carbon tetrachloride
Chloromethane (methyl chloride)
Chloroform
Carbon diilfide
Ethylbenzene
2-Butanone  (MEK)
Styrene
Tetrachloroethene
Vinyl acetate

Method EPA8260
1,l.l -Trichloroethane
I,1 -Dichloroethene
1 &Dichloroethene  (total)
1,2-Dichloropropane
trans-  1 J-Dichloropropene
Acetone
Vinyl chloride
Benzne
Dichloromethane (methylene chloride)
Chioromethane (methyl chloride)
Chloroform
Carbon disulfide
Toluene
4-Methyl-2-pentanone
Tetrachloroethene
Vinyl acetate

Method EPA8270
I ,2,4-Ttichlorobcnzene
1,3-Dichlorobenzcne
2,4,5-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol.
2,6-Dinitrotoluene

3
3

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1

4
4
4
4
4
4

p,p’-DDE
Toxaphene

l,l&Tricbloroethane
1, I-Dichloroethane
1 &Dichloroethane
cis- 1 $0Dichloropropene
2-Hexmone
Vinyl chloride
Benzene
Bromomethane (Methyl bromide)
Bromofonn
Chlorobawne
Chlorodibromomethane
Toluene
4-Methyl-2-pentanone
1,1,2,2-Tetrachloroethane
Trichloroethene (TCE)
Xylenes (total)

1,1,2-Trichloroethane
1,l -Dichloroethane
1 &Dichloroethane
cis- 1,3-Dichloropropene
2-Hexanone
Bromodichloromethane
Chloroethane
Carbon tctrachloride
Bromomethane (Methyl bromide)
Bromoform
Chlorobenzene
Chlorodibromomethane
2-Butzwne  (MEK)
I, 1 JJ-Tetrachlorocthane
Trichloroethene (TCE)

1 J-Dichlorobenzene
1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dimethyl phenol
2,4-Dinitrotoluene
2-Chloropbenol

.

3
3

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

4
4
4
4
4
4
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Table 7.9. Analytes  Not Detected in L&oratory Blanks for Soil, contiaued

Method EPA8270, continued
2-Chloronaphthaltne
o=cresol(2-methylphenol)
2-Nitrophenol
m,p-Cresol
20MethyL4,6dinitrophenoI
4-Chioroaniline

4-Chlorophenyl  phynyl ether
4-NitrOaniline
Acenapthene
Anthracene
Bis(2-chlorW.hyl)ether
Benzc(a)anth.racene
Ben~)fluoranthene
Bis(2-chloroisopropyl)  ether
BenzO(gJ@perylene
Benzyl alcohol
Hexachlorobenzene
Hexachkoethane
Diethyl  phthalate
Dimcthyl phthalate
Di-n-octyl phthalate
FluOrenc
Indeno(l,2,k,d)pyrene
Naphthalene
N-Nitrosodi-n-propylamine
Pentachlorophenol
PhetIOl

Method EPA9081
Cation Exchange Capacity

Method EPIA-001 B
Gross Alpha

Method LANLMLRlOOMOD
Non-volatile Beta

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

1 Non-volatile Beta

3

2-Mcthylnaphthalene
2.Nitroaniline
3.3’.Dichlorobenzidine
3LNitroaniline
4-Bromophenyl  phynyl ether
4-Chloro-3-methylphenol
(p-chloro-muesol)
p-cresol(4-methylphenol)
4-Nitrophcnol
Accnapthykne
Bis(2-chl0roethoxy)  methane
Bis(2-ethylhexyl)  phthalate
Benzo(a)wrme
Butyl benzyl  phthalate
Benzoic  acid
Benzo(k)fluoranthene
Chrysene
Hexachlorocyclopentadiene
Diben&a,h)anthracene
Dt’benzofiuan
Di-n-butyl phthalate
Fluoranthene
Hexachlorobutadiene
Isophorone
Nitrobenzene
N-NitrosOdiphenylamine
Phenanthrene

Table 7.10. Analytes Not Detected in Ldxmtory Blanks for Water

Method EPA60iO
Aluminum
Barium

1 Arsenic
I Beryllium

4
4
4
4 .
4

4
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
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.

Table 7.10. Analytes Not Detected in Laboratory Blanks for Water, continued

Method EPA6010,  continued
CalCiUm
Cobalt
POtassiUIIl

Manganese
Nickel
Antimony
Thallium

Method EPA8081
alpha-Benzene hexachloride
Aldrin
deltaBenzene hexachloride
Endrin ketone
Endosulfan  I
Endosulfan sulfate
Heptachlor
gamma-Benzene hexachloride (Lindane)
Aroclor 1016
Aroclor 1232
Aroclor 1248
Aroclor I260
p,p’-DDE
Toxaphene

Method EPA8240
I, I,1 -Trichloroethane
1,l -Dichloroethene
I &Dichloroethene  (total)
1 &DichIoropropane
lrans- 1,3_Dichloropropene
Bromodichloromethane
Chloroethane
Carbon tetrachloride
Chloromethane (methyl chloride)
Chloroform
Carbon disulfide
Ethylbenzene
2-Butanone  (MEK)
Styrene
Tetrachloroethtne
Vinyl acetate

Method EPA8260
1, I, 1 -Trichloroethane
I,1 -Dicbloroetherie
I ,2-Dichloroethenc  (total)
1 &Dichloropropane

1
1
I
1
1
1
I

2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

1
1
1
1

Cadmium
Copper
Magnesium
Sodium

Selenium
Vanadium

alpha-Chlordane 2
beta-Benzene  hexachloride 2
Die ldrin 2
Bndrin 2
Endosulfan II 2
gamma-Chlordane 2
Heptachlor epoxide 2
Methoxychlor (M&ate) 2
Aroclor 122 1 2
Aroclor 1242 2
Aroclor 1254 2
p,p’-DDD 2
p,p’-DDT 2

I,1 &Trichloroethane
1.1.Dichloroe&ane
1,2-Dichkwoethane
cis-  1,3-Dichloropropen
2-Hexanone
Vinyl chloride
Benzene
Bromomethane (Methy
Bromoform
Chlorobenzene

#I bromide)

Chlorodibromomethane
Tolucne
4-Methyl-2-pentanone
1,1,22-Tetrachloroethane
Trichloroethene  (TCE)
Xylems (total)

1,1,2-Trichloroethane
1, I -Dichloroethane
1,2-Dichloroethane
cis- 1,3=Dichloropropene

1

I

1 .
1

1

1
1

3
3
3 .
3
3
3
3
3
3
3
3
3
3
3
3
3
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Table 7.10. AnaIytes Not Detected in Laboratory Blanks  for Water, continued

Method EPASXO,  continued
tmns- 1,3-Dichloropropene
Acctont
Vinyl chloride
Betuene
Bromomethane (Methyl bromide)
Bromofotm
Chlorobenzene
Chlorodibromomethane
Toluene
4-Methyl-Z-pentanone
1, I ,2,2=Tetrachloroethane
Trichloroethene  (‘ICE)
xy knes  (total)

Method EPA8270
1,2&Trichlorobenzene
1,3-Dichlorobenzene
2,4,5-Trichlorophenoi
2,4Diiiorophenol
2.4Diiitrophenol
2,6_Dinitrotoluene
2-Chloronaphthalene
o-cresol(2-methylphenol)
2.Nitrophenol
3-Nitroaniline
4-Bromophenyl  phenyl ether
4_ChIorcp3-methylphenol
(p&&o-m-cresol)
puesol @-methylphenol)
4-Nitrophenol
Acenapthylene
Bis(2chloroethoxy) methane
Benzo(a)anthracene
Benzo(b)fluoranthene
Bis(2-chloroisopropyl)  ether
Benzo(g,h,i)peryiene
Benzyl  alcohol
Hexachlorobenzcne
Hexachloroethane
Diethyl phthalate
Dim&y1  phthalate
Fluorwthme
Hexachiorobutadiene
lsophorone
Nitrobenzene .

1
I
1
1
I
1
1
1
I
1
I
1
1

2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2-Hexanone
Bromodichloromethane
ChIoroethane
Carbon tetrachloride
Chloromethane (methyl chloride)
Chloroform
Carbon disulfide
Ethylbenzene
2-Butanone (MEK)
Styrene
Tetrachloroethene
Vinyl acetate

1,2-Dichlorobenzene
1 +Dichloroberwzne
2,4,6_Trichiorophenol
2,4-Dimed~yl  phenol
2+Dinitrotoluene
2-Chlorophenol
2-Methylnaphthalene
2-Nitroaniline
3,3’-Dichlorobenzidine
2-Methyi+-dinitrophenol
4-Chloraniline
4-Chlorophynl  phenyl ether

4-Nitroanitine
Acenapthene
Anthracene
Bis(2-chloroethyl)  ether
EJenzo(akvne
Butyl benzyl  phthalate
Eknzoic  acid
Benzo(k)fluoranthene
Chrysene
Hexachlorocyclopentadadiene
Dibenzo(a,h)anthracene
Dibenzofkan
Di-n-octyl phthalate
Fluorene
Indeno(  1,2,3-c,d)pyrene
Naphthalene
N-Nitrosodi-n-propylamine

2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
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_Table 7.10. Analytm  Not Detected in Laboratory Bhks for Water, continued

Method EPA8270, continued
N-Nitrosodiphenylamine
Phenanthrcne
Pyrene

2 Pcntachlorophenol 2
2 Phenol 2

2

Method 9OO.OMOD
Gross alpha 2 Non-volatile Beta 2

7.22 MATRJX  EFFECTS

The matrix of a sample can interfere with the accuracy of the analysis. This report evaluates the results
of surrogate and matrix spike recoveries to evaluate the interference caused by the matrix.

Surrogate spikes are performed for organic anaiyses. All samples for organic analyses are spiked with
surrogates prior to sample preparation to examine the laboratory’s performance. The evaluation of
surrogate spikes is not necessarily straightforward. The sample may produce effects due to such factors
as interferences and high concentrations of anatytes. Tables 7.1 I and 7.12 describe the surrogates
associated with AMSSB 1.

Tabie  7.11 Surrogates for s6il

Method EPA8080
Tetrachloro-m-xylene
Restneide surrogate

Method EPA8081
Tetrachloro-m-xylene
Dccachlorobiphenyl

Method EPA8240
1.2~Dichloroethaned4
Toluene-d8
p-Bromofluorobenzene

Method EPA8260
1,4-Dichlorobenzqned4
Dibromofluoromethane
Toluene-d8

Mean
Percent

Number  Rccovcrv

4 58.0 38.8 0.0 80.4
4 73.1 49.7 0.0 108.0

30 65.3 6.9 47.5 75.0
30 81.2 7.9 63.0 97.0

32 109.9 8.6 95.0 139.0
32 108.7 8.0 97.0 127.0
32 91.5 7.6 74.0 103.0

5 85.0 7.7 78.0 95.2
5 89.3 1.9 87.6 92.4
5 122.6 5.9 114.0 127.0

Standard Min Max.
I&aQQrA  Recovcrv  Racoverv
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Ma.

Table 7.11 Surrogates for Soil, continued

Mean
Percent StanW

Deviation
Mill
R-very Pecovery

Met hod EPA8270
2,4,6-Tribromophenol (SUIT) 32
2-Fluorobiphenyl 32
2-Fluorophenol 32
NitrobenzenedS 32
PhenoldS 28
Phenol-d6 4
p-Terphenyld 14 . 32

71.9 13.2 57.5 105.0,
68.2 6.7 59.2 89.4
68.4 5.3 56.4 79.5
61.5 7.7 51.8 88.6
66.6 3.5 58.5 72.2
84.0 9.5 72.8 93.5
77.8 12.5 65.4 114.0

Table 7.12 Surrogates for Water

Mean
Percent

&link Recoverv
Standard Min. MZiX.
Deviation Recovery Recoverv

Method EPA8081
Tetrachloro-m-xylene
Decachlorobiphenyl

2 47.5 24.7 30.0 65.0
2 80.5 29.0 60.0 101.0

Method EPA8240
1 &Dichloroethane-d4
Toluened8
p-Bromofluorobenzene

10
10
10

98.3 2.5 95.0 103.0
99.0 2.4 96.0 104.0
96.4 2.2 94.0 101.0

Method EPA8260
1,4-Dichlorobenzened4
Dibromofluoromethane
Toluene-d8

3
3
3

92.1 12.9 83.6 107.0
90.1 0.6 89.4 90.6
107.0 5.2 101.0 110.0

Method EPA8270
2,4,6-Tribromophenol (SUIT) 2
2-Fluorobiphenyl 2
2-Fluorophenol 2
NitrobenzenedS 2
PhenolaS 2
pTerphenyl-d  14 2

62.6 7.0 57.6 67.5
62.1 4.2 59.1 65.0
57.6 1.3 56.7 58.5
65.3 5.2 61.6 69.0
64.5 0.8 63.9 65.0
97.6 11.9 89.2 106.0

A - Area Motor Shops Seepage Basin, Phase 1



Distxxssion 124

Selected samples are spiked to provide information about the effect of each sample matrix on the
digestion and measurement methodology. Matrix spikes are rejected if the concentration of the anaiyte
in the sample is greater than four times the concenmtion of the spike. Percent bias in
Tables 7. I3 and 7.14 is the difference between 100% and the mean recovery; a negative value indicates
that the mean recovery was below 100%.

Table 7.13. Matrix Spikes for Soil

Meall
Percent

Method EPA335.3
Cyanide

Method EPA415.1
Total Organic Carbon

Method EPA418.1
Total Petroleum
Hydrocarbons

Method EPA601 0
Silver
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copptr
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Method EPA6010A
Silver
Arsenic
Barium

Standard Min.
De_uiation Rccoverv

-45.6 2 54.4 33.8 30.5 78.3

-11.7 I 88.3 88.3 88.3

-1.8 2 98.2 4.0 95.4 101.0

-10.6 6 89.4 2.4 86.8 92.3
-7.7 6 92.3 3.0 88.4 95.0
-7.1 6 92.9 2.9 90.3 96.6
-6.7 6 93.3 3.6 88.9 96.8
-8.0 4 92.0 2.4 89.8 94.2
-4.8 6 95.2 5.9 86.8 100.0

-10.0 6 90.0 0.9 88.9 90.9
-4.9 6 95.2 7.7 89.0 110.0
-5.7 6 94.3 2.2 92.3 96.9
-5.1 6 94.9 3.0 91.5 98.8
-3.1 6 96.9 2.7 93.2 100.0
-2.9 4 97.1 2.7 93.2 99.4
-6.6 6 93.4 1.8 91.7 95.6

-10.7 4 89.3 1.8 87.5 90.8
-5.8 6 94.2 4.5 89.2 101.0

-15.1 6 84.9 5.3 77.3 90.6
-7.6 6 92.4 2.4 89.3 94.8
-7.6 6 92.4 2.8 88.9 95.4
-9.0 4 91.0 0.8 90.1 91.8
-2.1 6 97.9 8.2 89.8 112.0

3.0 2 103.0 0.0 103.0 103.0
-I 1.9 2 88. I 2.0 86.7 89.5

0.5 2 loo.5 0.7 100.0 101.0
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Table 7.13. Matrix Spikes for Soil, continued

2.0 2 102.0 0.0 102.0 102.0 .
2.0 2 102.0 0.0 102.0 102.0

-4.1 2 95.9 0.1 95.8 96.0
-5.0 2 95.0 0.1 94.9 95.1
9.0 2 109.0 5.7 105.0 113.0

-2.0 2 98.0 0.4 97.7 98.2
-5.8 2 94.2 2.8 92.2 96.1
19.5 2 119.5 0.7 119.0 120.0
-3.0 2 97.0 2.4 95.3 98.7
13.0 2 113.0 1.4 112.0 114.0
-3.3 2 96.7 0.1 96.6 96.7
-0.8 2 99.3 0.6 98.8 99.7

-84.4 2 15.6 2.7 13.7 17.5
-16.6 2 83.4 0.4 83.1 83.7

4.0 2 104.0 1.4 103.0 105.0
17.0 2 117.0 12.7 108.0 126.0
-3.7 2 96.3 0.7 95.8 96.8

-12.7 6 87.3 8.4 80.6 98.9

-100
-100
-100
-100

0.0
0.0
0.0
0 .0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

-30.0
-34.0
-21.0
-27.5
-27.5

70.0 0.0 70.0 70.0
66.0 11.3 58.0 74.0
79.0 1.4 78.0 80.0
72.5 3.5 70.0 75.0
72.5 3.5 70.0 75.0

-21.0 79.0 4.2 76.0 82.0

-6.0
8.5
5.5
10.0
-0.2

94.1 14.1 84.1 104.0
108.5 3.5 106.0 111.0
105.5 6.4 101.0 110.0
110.0 2.8 108.0 112.0
99.8 4.5 96.6 103.0

Method EPA6010A,
continued
Beryllium
Calcium
Cadmium
Cobalt
Chromium
CoPPer
Potassium
Magnesium
Manganese
Sodium
Nickel

Antimony
Selenium
Thallium
Vanadium
Zinc

Method EPA7471
Mercury

Method EPA8080
Aldrin
End+
Heptachlor
p,p’-DDT

Method EPA8081
Akin
Dieldrin
Endrill
Heptachlor
gamma-Benzene
hexachloride (Lindane)
p,p’-DDT

Method EPA8240
1,l -Dichloroethene
i3enzne
Chlorobenzcne
Toluene
Trichloroethene (TCE)
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Method EPA8260
1,1 -DichIorocthene
Benzene
Chlorobcnzene
Toluene
Trichlorocthene (TCE)

8.5 2 108.5 3.5 106.0 111.0
7.0 2 107.0 1.4 106.0 108.0 ’
13.5 2 113.5 4.9 110.0 117.0
16.5 2 116.5 2.1 115.0 118.0
3.5 2 103.5 2.1 102.0 105.0

Method EPA8270
1,2,4-Trichlorobcte -23.3 2
1,4-Dichlorobcnzene -28.1 2
2,4-Dinitrotoluene -16.8 2
2-chlorop&enol -17.3 2
4-Chlorw3Lmcthylphenol -11.8 2
(pchloro-m-crcsol)
4-Nitrophcndl -15.0 2
Acenapthene -16.6 2
N-Nitrosodi-n-propylamine -22.7 2
Pentachlorophenol 3.3 2
Phenol -18.3 2
Pyrene 1.0 2

Method EPA9010
Cyanide

Method EPA907 1
Total PetroIeum
Hydrocarbons

-12.0 3

16.0 1

Method EPIA-OOlB
Gross Alpha -19.2 1
Non-volatiie Beta - 10.9 1

Method LLOYDKAHN
Total Organic Carbon 5.1 2

Table 7.14. Matrix Spiks for Water

Bias

Table  7.13. Matrix Spikes for Soil, continued

Mean
Percent Standard

QsY&iQn
Min.

76.3 7.3 71.1 81.4
72.0 9.7 65.1 78.8
83.3 25.1 65.5 101.0
82.7 7.0 77.7 87.6
88.2 16.7 76.4 100.0

85.0 24.0 68.0 102.0
83.4 14.4 73.2 93.6
77.3 12.9 68.2 86.4
103.3 29.3 82.5 124.0
81.8 7.0 76.8 86.7
101.0 26.9 81.9 120.0

88.0 82.6 95.6

116.0

6.8

. 116.0 116.0

80.8 . 80.8 80.8
89.1 . 89. I 89.1

105.1 15.4 94.2 116.0

MeaIl
Percent

Bias Numb Rcco~

Method EPA6010
Silver .
Aluminum
Arsenic

-1.6 2 98.4 1.4 97.4 99.4
4.5 2 104.5 2.1 103.0 106.0
0.3 2 100.4 0.9 99.7 101.0

Standard
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Table 7.14. Matrix Spikes for Water, continued

Method EPA6010,
contfnucd
Bariml
Beryllium
Calcium
Cadmium
Cobalt
Chromium
CoPI=
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
ThalIium
Vanadium
Zinc

Method EPA7470
Mercury

Method EPA8240
1, I-Dichloroethene
&nzcne
Chlorobenzene
Toluene
Trichlorocthene  (TCE)

Met hod EPA8260
1, I -Dichloroethcne
Benzene
Chlorobenzcne
Toluene
Trichlotoethene  (TCE)

Bias

Mean
Percent Standard Min.
E!&!c!w-Rccovm,~

-0.7 2 99.3 0.4 99.0 99.6 .
-0.3 2 99.7 0.4 99.4 100.0
-0.3 2 99.7 0.5 99.3 100.0
-3.5 2 96.5 1.3 95.6 97.4
-0.5 2 99.5 0.6 99.1 99.9
-3.3 2 96.7 0.7 96.2 97.2
1.0 2 101.0 0.0 101.0 101.0
1.0 2 lOI.. 1.4 100.0 102.0
3.0 2 103.0 0.0 103.0 103.0
8.5 2 108.5 0.7 108.0 109.0
0.4 2 100.4 0.8 99.8 101.0

-1.0 2 99.0 1.0 98.3 99.7
-1.8 2 98.2 0.2 98.0 98.3
-1.1 2 98.9 0.7 98.4 99.4
-1.9 2 98.1 0.0 98.1 98.1
0.4 2 100.4 0.8 99.8 101.0

-1.1 2 99.0 . 0.5 98.6 99.3
-0.3 2 99.7 0.4 99.4 100.0
-2.9 2 97.1 0.5 96.7 97.4

-5.4 2 94.6 1.4 93.6 95.6

-4.2
3.0
3.0
2.0
2.0

95.8 . 95.8
103.0 . .103.0
103.0 . 103.0
102.0 102.0
102.0 102.0

95.8 -
103.0
103.0
102.0
102.0

0.8
5.0
8.0
3.0

-8.0

100.8 6.0 96.5 105.0
105.0 4.2 102.0 108.0
108.0 4.2 105.0 111.0
103.0 1.4 102.0 104.0
92.0 0.0 92.0 92.0

A - Area  Motor Shops Seepage Basin, Phase 1



Discussion 128

_
7.2.3 EFFECTS  OF SAMPLING AND fRANSPoRT

Sampling  and sample transport can add variability to the sample  rtsdts.

Trip blanks are used to detect contamination or false positive results caused during shipping, primarily
due to depressurization  during air transport. Trip blanks are only used for VOA analyses. Tables 7.15
and 7.16 summarize the analytes that were and were not detected in trip blanks.

Table 7.15. Analytes Detected in Trip Blanks

Number Number Mean
Above Below Detected Standard Min.
DetectionDetectionReslllt  DcviationResult

Method EPA8260
Toluene 1 0 0.1 . 0.1
2-Butanone  (MEK) 1 0 0.8 . 0.8
Styrene 1 0 0.1 . 0.1
Xylenes (total) 1 0 0.3 . 0.3

Table 7.16. Analytes Not Detected in Trip Blanks

Method EPA8240
1, I, 1 -Trichloroethane
1,l -Dichloroethene
1 J-Dichloroethene  (total)
1 J-Dichluropropane
trans- 1,3-Dichloropropene
Acetone
Vinyl chloride
Benzene
Dichloromcthane (methylene chloride)
Chloromethane (methyl chloride)
Chloroform
Carbon disulfide
Ethylbenzene
2-Butanone  (MEK)
Styrene
Tetrachloroethene
Vinyl acetate

3
3
3
3
3
3
3
3
3
3
3
3
3
1
;
3
3

0.1 ug/L
0.8 UiYL
0.1 w-
0.3 ugn,

1,1,2-Trichloroethane
1,l -Dichloroethane
1,2-Dichloroethane
cis- 1,3-Dichloropropene
2-Hexanone
Bromodichloromethane
Chlorocthane
Carbon tetmchbride
Bromomethane (Methyl bromide)
Bromofonn
Chlorobcnzcne
Chlorodibromomethane
Toluene
4-Methyl-2-pentanone
1,1,2,2-Tetrachloroethane
Trichloroethene (TCE)
Xylenes (total)

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
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Table 7.16. Analytes Not Detected in Trip Blanks, continued

Mctbod EPA8260
1,l.l  -Trichloroethane
1,l  -Dichloroethene
1,2-Dichloroethene  (total)
1,2-Dichloropropane
wans-  1,3-Dichloropropenc
Acetone
Vinyl chloride
Benzene
Dichloromethane (methylene chloride)
Chloromethane (methyl chloride)
Chloroform
Carbon disulfide
Ethylbenzene
1,1,2,2-Tetrachloroethane
Trichloroethene (TCE)

1 i , 1,2-Trichloroethane
1 1, LDichloroethane
1 1.2,Dichloroethane
1 cis-l$-Dichloropropcne
1 24kxanone
1 Bromodichloromethane
1 Chlotwthane
1 Carbon tctrachloride
1 Bromomethane  (Methyl bromide)
1 Bromofarm
1 Chlorobenzene
1 Chlorodlkomomethane
1 4-Methyl-2-pcntanone
1 Tetrachloroethene
1 Vinyl acetate

1
1
1
1
1
1
1
I
1
I
1
1
I
1
1

No qualification was done based on field blank results. Tables 7.17 and 7.18 shmmarize  the analytes that
were and were not detected in field blanks.

Table 7.17. Analytes  Detected in Field Blanks for Soil

Number Number Mean
Above Below Detected Standard Min.
DetectionDetectionResult  DeviationResult

Method EPA8240
Acetone I 1 51.6 .
unknown 1 0 8.0 .
2-Butanone  ( M E K )  1 I 26.4 .

Table 7.18. Analytes Not Detected in Field Blanks for Soil

51.6 51.6 ug/L
8.0 8.0 ug/L

26.4 26.4 ug/L

Method EPA8240
1 , 1 , 1 -Trichloroethane
1,l -Dichloroethene
1,2-Dichloroeth&e  (total)
I J-Dichloropropane

2 1.1 &Trichloroethane
2 I,1 -Dichloroethane
2 1 &DichIoroethane
2 cis- 1,3-Dichloropropene

A - Area Motor Shops Seepage Basin, Phase 1



Discussion 130

Table 7.18. Aaalytes  Not Detected in Field Blaaks  for Soil, continued

Method EPA8240, continued
tram-  I ,3-Dichloropropene
Bromodichloromethane
Chl0rOCfhl2E

carbon  tctrachloride
Bromomethane  (Methyl bromide)
Bromoform
ChIorobenzene
Chlorodibromomethane
Toluene
Styrene
Tetrachloroethene
Vinyl acetate

2
2
2
2
2
2
2
2
2
2
2
2

2-Hexanone 2
Vinyl chloride 2
Benztne 2 .
Dichloromethane (mcthylene chloride) 2
Chloromethane (methyl chloride) 2
chlorof6rm 2
Carbon disulfide 2
EthyIbcnzcne 2
4-Methyl-2-pentanone 2
1,1,2,2-Tetrachloroethane 2
Trichloroethene (TCE) 2
Xylenes (total) 2

No qualification was done based on rinsate blank results. Tables 7.19 and 7.20 summarize the analytes
that were and were not detected in rinsate blanks.

Table 7.19. Analytes  Detected in Rinsate Blanks

Method EPA6010
AllfhWIII
Barium
Calcium
Cadmium
Cobalt
Copper
Iron
Potassium
Manganese
Sodium
Vanadium

Method EPA8240
Acetone
unknown
2-Butanone  (MEK)

Number Number Mean
Above Below Detected
DettctionDetectionm

1 I 64.2
2 0 0.9
1 1 72.0
1 1 0.5
1: I 0.7
2 0 2.7
1 1 47.1
2 0 356.0
1 1 1.1
2 0 35450
I 1 1.0

2 0 128.5 101.1 57.0
1 0 10.0 . 10.0
1 1 23.5 23.5

Standard M i n .
DeviationRtsuIt

d.1 64.2  0.9
72.0

. 0.5

i.1 0.7 1.9
lb.8 342.0 47.1

2;33 33800 1.1

1.0

64.2
1.0

72.0
0.5
0.7
3.4

47.1
370.0

1.1
37100

1.0

200.0 UdL
10.0 u@
23.5 ug/L
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Table 7.19. Analytes Detected in Rinsate  Blanks, continued

Number Number Mean
Above Below Detected Standard Min. Max.
DetactionDerectionRtsult DcviationRtsultRtsultUnits

Method EPA8270
Diethyl  phthalate I I I.0 . 1.0 1.0 ug/L .

Method EPA!W.OMOD
Non-volatile Beta 1 1 3.0 . 3.0 3.0 PC/L

Table 7.20. Analytes Not Detected in Rinsate  Blanks

Method EPA6010
Silver
E3eryilium
Magnesium

Selenium
ZitlC

Method EPA7470
Mercury 2

Method EPA8081
alpha-Benzene hexachloride 2
AldliIl 2
delta4enzene hexachloride 2
Endrin ketone 2
Endosulfan I 2
Endosulfan sulfate 2
Heptachlor 2
ganima-Benzene hexachloride (Lindane) 2
Aroclor 1016 2
Aroclor 1232 2
Aroclor 1248 2
Aroclor 1260 2
p,p=DDE 2
Toxaphene 2

Method EPA8240
1 q 1,l -Trichloroethane
I,1 -Dichloroethene
1,2-Dichloroethene  (total)
1 &Dichloropropane
trans- 1,3-Dichloropropene
Bromodichloromethane
Chloroethane

Arsenic

chromium
Nickel
Antimony
Thallium

alpha-Chlordane 2
beta-Benzene hexachloride 2
Die&in 2
E&in 2
Endosulfan II 2
gamma-Chlordane 2
Heptachlor epoxide 2
Methoxychlor  (Maxiate) 2
Arocior  122 I 2
Aroclor 1242 2
Aroclor 1254 2
p,p’-DDD 2
p,p’-DDT 2

1,1 &Trichloroethane
I, I -Dichloroethane
1 &Dichloroethane
cis- 1 &Dichloropropene
2-Hexanone
Vinyl chloride
Benzene
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Table 7.20. Analytes  Not Detected in Rinsate  Blanks, coathted

Method EPA8240,  continued
h-bon  tetrachloride
Bromomethane (Methyl  bromide)
Bromoform
Chlorobenzene
Chlorodibromomethane
Toluene
styrenc
Tetrachloroethcne
Vinyl acetate

Method EPA8270
1,2,4-Trichiorobenzcne 2
1 &Dichlorobenzene 2
2,4,5-Trichlorophenol 2
2,4-Dichlorophenol 2
2,CDinitrophenol 2
2,6_Dinitrotoluene 2
2-Chioronaphthalene 2
o-cresol(2-methylphenol) 2
2-Nitrophenol 2
3-Nitroanifine 2
4-Bromophenyl  phenyl ether 2
4-ChIoro-3-methylphenol  (p-chloro-m-cresol)  2
p-cresol  @-methylphenol)  . 2
4-Nitrophenol 2
Acenapthylene 2
Bis(2-chloroethoxy)  methane 2
Bis(2-ethyIhexyl)  phthalate 2
Be~awene . 2
Butyf benql phthalate 2
Benzoic acid 2
Benzo(k)fluoranthene 2
Chrysene 2
Hexachlorocyclopentadiene 2
Dibenzo(a,h)anthracene 2
Dimethyl phthalate 2
Di-n-1  phthalate 2
Fluorene 2
Indenti 1,2,3-c,d)pyrene 2
Naphthalene 2
N-Nitrosodi-n-propylamine 2
Pentachlorophenol 2
Phenol 2

Method EPA9OO.DMOD
Gross Alpha 2

Dichloromethane  (methylene chloride) 2
Chloromethanc  (methyl chloride) 2
Chloroform 2 .
Carbon  disulfide 2
Ethylbenzene 2
4-Methyl-2-pentanone 2
1,1&Z-Tetrachloroethane 2
Trichloroethene  (WE) 2
Xylenes  (total) 2

1.2.Dichlorobenzene 2
1,4-Dichlorobenzene 2
2,4,6_Trichlorophenot 2
2,4-Dimethyl  phenol 2
2,4-Dinitrotoluene 2
2-Chlorophenol 2
2-Methylnaphthalene 2
2-Nitroanihne 2
3,3’-Dichlorobenzidine 2
2-Methyl-@dinitrophenoI  1 2
4-Chloroaniline 2
4Chlorophenyl  phenyl ether 2
4-Nitroaniline 2
Acenapthene 2
Anthracene 2
Bis(2-chloroethyl) ether 2
Ben.zo(8)anthracene 2
Benzo(b)fluomnthene 2
Bi~(2-chtoroisopropyl)  ether 2
Benzo&h,i)perylene 2
Ben@ Jcohol 2
Hexachlorobenzene 2
Hexachloroethane 2
Dibetwfixan 2
Di-n-butyl  phthalate 2
Fluorzu~thene 2
Hexachiorobutadiene 2
lsophorone 2
Nitrobenzene 2
N-Nitrosodiphenylarnine 2
Phanthrene 2
Pyrene 2
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Table 7.20. Analytes Not Detected in Rinsate Bldcs,  continued

Method EPA9010
Cyanide

Method EPA9OlOA
Cyanide

7.3 PRECISION

Examination of the precision of analytical methods evaluates the variability of the results. This report
examines the analytical results fkom  laboratory blanks and replicated samples and the variability of
spiked  samples to determine the precision of the results. The discussion addresses each type of sample.

7.3.1 PRECISION OF ANALYTICAL METHOD

The precision of each analytical method is evaluated by reviewing the results of the analysis of
laboratory blanks and of laboratory control samples and blank spikes.

Results of the analysis of laboratory control samples, blank spikes, and laboratory blanks are listed in
Section 7.2, “Accuracy.” The tables list the mean and the standard deviation of the results. The
magnitude of the standard deviation in relation to the magnitude of the mean reflects the precision of the
results.

7.3.2 MATRIX EFFECTS AND INTRA-SAMPLE  HETEROGENEITY

The matrix of a sample can interfere with the precision of the analysis. This report examinesthe results
of matrix spike recoveries to evaluate the interference caused by the mafTixI

Results of the analysis of matrix spikes are listed in Section 7.2, “Accuracy.” The tables list the mean
and the standard deviation of the results. The magnitude of the standard deviation in relation  to the
magnitude of the mean reflects the precision of the result.

The laboratory routinely analyzes 10% of the samples twice and reports both results. The RPD of the
results reflects the precision of the analyses. RPDs were not calculated for pairs of samples with both
results below detection. If one result was below detection, the detection limit was used to calculate the
RPD. Tables 7.21 through 7.24 summarize the results of the laboratory replicates.
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Table 7.21. Analytes  Detected in Laboratory Replicates for Soil

Method EPA418.1
Total Petroleum
Hydrocarbons

Method EPA601 0
Aluminum
Aluminum
Aluminum
Arsenic
Arsenic
Arsenic
Barium
Barium
Barium
Beryllium
Beryllium
Beryllium
Calcium
Calcium
Calcium
Cadmium
Cadmium
Cadmium
Cobalt
Cobalt
Cobalt
kmium
Chromium
Chromium
Copper
wP=
Copper
iron
Iron
Iron
Potassium
Potassium
Potassium
Magnesium
Magnesium
Magnesium
Manganese
Manganese
Manganese *

102690 2.1 18.9 18.5

102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
IO2663
102667
102682
102663
102667
102682

4.3
9.8
5.9
0.0

.

2;.s
0.9
3.1
12.0

s:o
50.3
10.5
5.4
2.8

157.2

14.3
16.1
4.9
3.8
16.0
6.9
11.8
8.7
6.1
2.9
4.2
0.7

46.3
11.8
4.8
20.4
11.9
11.9
37.8
6.5
0.0

J
J
J
J
U
U
J

U
J
J

UJ
U

J
J

J
J
J
J
J
J
J
J

J

9990
2460
2110

5
11.6
11.7.
15.1
11.6
9.9

0.274
0.105

0.0885
2810
46.7
55.6

0.972
0.418
0.42 1

1.3
0.644
0.769
25.5
2.7

3
4
12

0.936
20700
1460
1420
I91
37.7
40.6
467
45.4
49.8
239
72.9
27.3

J
J
J
J
U
U

U
J
J

J
u

3
J

3
J
J
J

J
J

J

9570
2230
1990

5
11.6
11.7
18.8
11.5
9.6

0.309
0.12

0.0842
1680
51.9
58.7

0.945
0.050 1
0.42 1

1.5
0.548
0.732
26.5
2.3
2.8
4.5
1.1

0.995
20100
1400
1430
306
33.5
42.6
573
40.3
44.2
163

68.3
27.3

Relative
Percent
Difftrtnce

First Second
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Table 721. Aaalytes Detected in Idomtory  Replicates for Soil, continued.

Method EPA6010,
continued
Sodium
sodium
Sodium
Nickel
Nickel
Nickel
Lead

Antimony
Antimony
Antimony
Vanadium
Vanadium
Vanadium
Zinc
Zinc
Zinc

Method EPA747 I
Mercury
Mercury

Method EPA8240
1,1, I -Trichloroethane
I, l,l-Trichloroethane
1, 1.1 -Trichloroethane
I, 1,1 -Trichloroethane
1 , 1,l -Trichloroethane
1,1,1 -Trichloroethane
Tetrachloroethene
Tetrachloroethene
Tetrachloroethene
Tetrachlorotthene
Tetrachiorocthene
Tetrachloroethene
X y l e m s  ( t o t a l )

Xylenes (total)
Xylems  (total)
Xylencs (total)
Xylenes (total)
Xylenes (total) -

102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682
102663
102667
102682

8.7
0.7

28.6
16.7
0.0
4.7
0.0
0.0
13.2

.

5:3
6.1
0.0
13.4
43.5
28.6

20.9
14.8
136
2.1
1.3
1.3
8.7
2.9
1.7

0.659
3.65
3.69
50.1
3.4
3.1

23.1
2.7
1.8

J
J

J
J

22.8
14.9
136
2.8
1.1
1.3
8.3
2.9
1.7

0.752
3.65
3.69
47.5
3.2
3.1

20.2
4.2
2.4

102667 0.0 J 0.02 J 0.02
10269 I 12.5 J 0.0195 J 0.0172

102667
102667
102669
102689
102690
102690
102667
102667
102669
102689
102690
102690
102667
102667
102669
102689
102690
I02690

23.6
43.6
53.5
14.3

.

24.7
45.3
30.2
21.2
652
65.2
40.4
77.3
127.4

J
J
J
J
J
J
J

UJ
U
U

2.5 1
251
7.16
7.8
5.5
5.5

7.88
7.88
9.79
9.62
3.54
3.54
1.62
1.62
1.22

5
5.5
5.5

J
J
J
J
J
J

UJ
UJ
U
U

3.18
3.91
4.14
6.76
5.5
5.5
10.1
12.5
7.22
11.9
1.8
1.8

2.44
3.66
5.5
5.5
5.5
5.5

Relative
Percent
QifwnfS

.

iizl Second
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Table 7.21. Analytes  Detected tn L&oratory  Replicates  for Soil,  amtiaued

Method EPA8270
Di-n-butyl phthalate
Di-n-butyl  phthalate
Di-n-butyl phthalate
Di-n-octyl  phthalate
Di-n-odyl  phthalate
Di-n-octyl phthalate

Method EPA9071
Total Petroleum
HydrfXfUWlS

Method
LANLMLRlOOMOD
Gross Alpha m
Gross Alpha
Gross Alpha
Non-volatile Beta
Non-volatile Beta
Non-volatile Beta

Method
LLOYDKAHN
Total Organic Carbon
Totaf Organic Carbon

102667
102667
102695
102667
102667
102695

102689 146.9 82.3 12.6

102663
102667
IO2682
102663
102667
102682

102663 10.2 3390 3060
102682 12.1 464 411

Relative
Percent

.

Ii4
.

48.7

34.2
50.1

1.2
50.9
81.5

U 348 u 348
U 348 u 348
J 27.4 J 29.8
U 348 U 348
U 348 U 348
J 21.9 U 36

UI

UI

11.68
21.04

3.2
12.51
16.33
3.85

Ill

8.27
12.61
5.41
12.36
9.7
9.1F

.

lzi?

Table 7.22. Analytes Detected in Laboratory Replicates for Water

Method EPA601 0
Aluminum
Arsenic
Barium
Cobalt
Copper
Potassium
Sodium
Antimony
Vanadium

102678 136.8 UJ 146 J 27.4
102678 111.3 U J 40 J 11.4
102678 28.9 J 0.87 J 0.65
102678 51.4 J 0.65 J 1.1
102678 23.3 J I.9 J 2.4
102678 3.7 370 384
102678 0.8 37100 37400
IO2678 112.1 U J 27 J 7.6
102678 3.1 J 0.98 J 0.95

Relative
Percent

Differmce
First Second

Second

a

ulirs

wb
ug/kg
ugflcg
uglkg
Y&I
%k

wk

PC/g
@g
wg
PC/g
PC/g
PC/g

mgflcg
mg/kg

Units
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Table 7.22. Analytes  Detected ia Laboratory Replides for Water, continued

Metbod EPA8240
Acetone
Acetone
Acetone

Method
EPA9OO.OMOD
Non-volatile Beta
Non-volatile Beta

102679
102696
102696

102678
102696

Relative
Percent

RifknGC

Id:6
13.3

a2.3

L

UI

First Second

5.7
57

0.52
3.03

189 UgR, .
47.3 u&
49.9 ug/L

UI 0.8 1
UI 1.59

Table 7.23. Analytes Not Detected in Laboratory Replicates for Soil

Metbod EPA601 0
Silver
Thallium

Method EPA8081
alpha-Benzene hexachloride
Akin
delta-Benzene hexachloride
Endrin ketone
Endosulfan I
Endosulfan sulfate
Heptachlor
gamma-Benzene hexachloride (Lindane)
Aroclor 1016
Aroclor 1232
Aroclor 1248
Aroclor 1260
p,p’-DDE
Toxaphene

Method EPA8240
1,13-Trichloroethane
1,t  -Dichloroethane
1,2-Dicbloroethane
cis- 1.3-Dichloropropene
2-Hexanone
Bromodichloromethane
Chloroethane
Carbon tetrachkde
Bromomethane (Methyl bromide)

3
3

Selenium 3

4
2
4
4
4
4
2
2
4
4
4
4
4
4

alpha-chlordane 4
beta-Benzene hexachloride 4
Dieldrin 2
E&rin 2
Endosulfan II 4
gamma-chlordane 4
Heptachlor epoxide 4
Methoxychlor (Mariate) 4
Aroclor 1221 4
Aroclor 1242 4
Aroclor 1254 4
p,p’-DDD 4
p,p’-DDT 2

6 1.1 -Dichloroetbene 4
6 1 &Dichloroetbene  (total) 6
6 1,2-Dichloropropane 6
6 trans-1,3-Dichloropropene 6
6 Acetone 6
6 Vinyl chloride 6
6 Benzene 4
6 Dichlorometbane (methylene chloride) 6
6 Chloromethane (methyl chloride) 6

Units

A - Area Motor Shops Seepage Basin, Phase  1
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Table 7.23. AnaIytes Not Detected  in Laboratory Replica&~  for Soil, continued

MethodEPA8240, continued
Bromoform
Chlorobenzene
Chl~bromomethanc
Toluene
4-MethyWpentanone
I, 1,2&Tetrachloroethane
Vinyl acetate

Method EPA8270
1,2,4=Trichlotobenzcne
1,3-Dichlorobenzene
2,4,5_Trichlorophenol
2,4-Dicbrophenol
2,4-Dinitrophcnol
2,6_Di&otoluene
2_Chlorona&halene
o-cresol(2-methylphenol)
2-NitrophenoI
m,p_Crcsol
2-Methyl+S-dinitrophenol
4-Chloroaniline
4-Chlorophenyl  phenyl ether
4-Nitroaniline
Acenapthene
Anthracene
Bis(2-chioroethyl)  ether:
Benzo(a)anthracene
Benzo(b)fluoranthene
Bis(2-chloroisopropyl)  ether
BenMgMpevlene
Benyl  alcohol
Hexachlorobenzene
Hexachloroethane
Diethyl phthalate
Dimethyl phthaiate
Fluorene
lndeno( I ,2,3_c,d)pyrene
Naphthalene
N-Nitrosodi-n-propylamine
Pentachiorophenol
Phenol

Method EPA9010
Cyanide

.
Method EPA9081
Cation Exchange Capacity

2
3
3
3
3
3
3
3
3
I
3
3
3
3
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
2
2
2

2

2

Chloroform 4
Carbon disuifide 6
Ethylbenzene 6
2-Butanone  (MEK) 6 ’
Styrene 6
Trichloroethene (TCE) 4

1,2-Dichlorobenzene 3
i +Dichlorobenzene 2
2,4,~Trichlorophenoi 3
2+Dimdhyl  phenoi 3
2&Dinitrotoluene 2
2-chloropbnol 2
2-Methylnaphthalene 3
2-Nitroaniline 3
3,3’-Dichlorobenzidine 3
3-Nitroaniline 3
4-Bromophenyl  phenyl ether 3
4_Chloro-3-methylphenol  (p-chloro-m-cresol)  2
p-cresol  @-methylphenol) 2
4-Nitrophenol 2
Acenapthyiene 3
Bis&chloroethoxy)  methane 3
Bis(2+thylhexyl)  phthalate 3
~W@py=ne 3
Bwl benyl phw 3
&mmic acid 3
Benzo(k)fluoranthene 3
Chrysenc 3
Hexachlorocyclopentadiene 3
Dibenzo(a,h)anthracene 3
Diben&kan 3
Fluoranthene 3
Hexachlorobutadiene 3
Isophorone 3
Nitrobenzene 3
N-Nitrosodiphenylamine 3
Phenanthrene 3
Pyrene 2

A = Area Motor Shops Seepage Basin, Phase 1
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Table 7.24. Analytes Not Detected in Laboratory Repkates for Water

Method EPA6010
Silver
Calcium
Chromium
Magnesium
Nickel
Selenium
ZillC

Method EPA7470
Mercury 1

Method EPA8240
1,1,1 -Trichloroethane
1,l -Dichloroethene
1 &Dichloroethene  (total)
1,2-Dichloropropane
trans- 1,3_Dichloropropene
Bromodichloramethane
Chloroethane
Carbon tctrachloride
Bromomethane (Methyl bromide)
Bromoform
Chlorobenzcne
Chlorodibromomethane
Toluene
4-Methyl-2-pentanone
1,1,2J-Tdrachloroethane
Trichloroethenc (TCE)
X y l e n e s  ( t o t a l )

2
1
2
2
2
2
2
2
2
2
1
2
1
2
2
1
2

Method EPA!WO.OMOD
Gross Alpha 2

Beryllium
Cadmium
Iron
Manganese

Tl&lium

1,l &Trichior&hane
1,l -Dichloroethane
1 &Dichloroethanc
cis- 1,3-Dichloropropene
2-Hexanone
Vinyl chloride
Benzene
Dichiotomethane  (methylene  chloride)
Chloromethane (methyl chloride)
Chloroform
Carbon  disuifide
Ethylhenzene
2-Butanone  (MEK)
Styrene
Tetrachloroethene
Vinyl acetate

1
1
1
1 .
I
1

2
2
2
2
2
2
1
2
2
2
2
2
2
2
2

7.3.3 SAMPLING EFFECTS AND INTER-SAMPLE HETEROGENEITY

This report evaluates the effects of sampling and inter-sample heterogeneity on precision by examining
the variabiIity of rinsate blanks and the results of field replicate sampfes.

. .leld w

Field replicates were generated by splitting samples during collection. The laboratory was not informed
which samples were field replicates. The RPD of the results reflect the precision of the analyses. RPDS
were not calculated for pairs of samples with both results below detection. If one result was below
detection, the detection limit was used to calculate the FWD. Details of field replicate analyses are
shown in Tables 7.25 and 7.26.

A - Area Motor Shops Seepage Basin, Phase I
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Table 7.25. Analytes  Detected in Field  Replicates  for Soil

Method EX’A418.1
Total Petroleum
HY-
To&l Petroleum
Hydrocarbons

Method EPA6010
Aluminum
AllllI.IiKWll
Barium
Barium
Ekryllium
Ekfy bun
Calcium
CdCiUm

Cadmium
Cadmium
CobaIt
Cobalt
Chromium
Chromium
C-Qpper
&Ppef
Iron
Iron
Potassium
Potassium
Magncsiuxn
Magnesium
Manganese
Manganese
Sodium
Sodium
Nickel
Nickel

Antimony
Antimony
Vanadium
Vanadium
zinc
ZinC

.

102666

10268 1

102666
10268 1
102666
102681
102666
10268 1
102666
10268 1
102666
102681
102666
10268 1
102666
10268 1
102666
102681
102666
102681
102666
10268 1
102666
10268 1
102666
10268 1
102666
10268 1
102666
10268 I
102666
IO268 1
102666
10268 1
102666
10268 1
102666
102681

RCbtiVC
Percent
Rifblw

30.4

.

13.6
6.9
0.9
8.4
26.5
42.0
21.4
4.4
110.8

b.1
12.3
16.9
22.2
28.6
6.6
3.4
8.8
20.7
11.7
22.5
6.0
8.9
2.2
158.5

20.7
16.7
21.5
38.1
*
59.4
5.7
10.2
13.8
0.0

UJ

UJ

J
J

J
U
J
J

J

J
J

w
u
J
J
J
3
u
J

J
J

First Second

9.5 12.9

3.8 UJ 3.8

2820
1970
11.7
9.1
0.0804
0.0578
57.9
53.2
0.12
0.406
0.67 1
0.68
3.2
2.4
1.6
1
1510
1300
46.4
36.1
56.9
46.9
79.7
27.9
128
131
1.6
1.1
3.6
2.5
3.48
2
3.6
2.8
3.1
1.8

J
J

U
J

UJ
U
J
J

J
J
J
J
J

J
u
J
J
J
J
U
U

J
J

2460
2110
11.6
9.9
0.105
0.0885
46.7
55.6
0.418
0.421
0.644
0.769
2 . 7
3
1.2
0.936
1460
1420
37.7
40.6
45.4
49.8
72.9
27.3
14.8
136
1.3
1.3
2.9
1.7
3.65
3.69
3.4
3.1
2.7
1.8
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Table 7.25. Analytes Detected in Field RepkM.es for Soil, continued

Method EPA7471
Mercury
Mercury

Method EPA8240
1, I, I -Trichloroethane
1, I, I -Trichloroethane
Toluene
Toluene
Tetrachloroethene
Tctrachlormthene
Xylenes (total)
Xylenes (total)

Method EPA9010
Cyanide
Cyanide

Method
LANLMLRIOOMOD
Gross AIpha
Gross Alpha
Non-volatile Beta
Non-volatile Beta

Method
LLOYDKAHN
TotaI Organic Car&on
Total Organic Carbon

102666 0.0
102681 0.0

J
J

J
J
U

J
J
U

u
U

UI
UI

0.02
0.02

J
J

J
J
U
U

J
J
U

J
U

UI

UI

0.02
0.02

IO2666
10268 1
102666
IO268 1
102666
102681
102666
102681

106.1
42.2
84.6

3i.1
18.0
33.4

.

8.18
1.14
2.23
5.5
11
2.97
3.5

5.5

2.5 1
1.75
5.5
5.5
7.88
2.48
1.62
5.5

IO2666 139.8
102681 .

0.79
0.79

0.14
0.8

102666
102681
102666
10268 1

127.3

Ii.9
116.7

4.63
1.66
14.21
14.63

21.04
3.2
16.33
3.85

102666 66.7 6860 3430
IO268 1 42.3 302 464

Relative
Percent
Difference

First Second

Table 7.26. Analytes  Not Detected in Field Replicates for Soil

Method EPA6010
Silver
Selenium

2 Arsenic 2
2 Thallium 2

Method EPA8081
alpha-Benzene  hexachloride 2 alpha-Chlordane 2

Units

wk .
WV4

Aldrin 2 beta-Bane hexachloride 2
delta-Benzene  heFachIoride 2 Die&in 2
E&in ketone 2 Endrin 2
Endosulfan  I 2 Endosulfhn  II 2
Endosulfkn  sulfhte 2 gamma-ChIordane 2

A - Area Motor Shops Seepage Basin, Phase 1
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Table 7.26. Analytes  Not Detected in Field Repticotes  for Soil,  contiatned

Method EPA8081, continued
Heptachlor
gamma-Benzene hexachloride  (Lindane)
Aroclor 1016
Arwlor 1232
Aroclor 1248
Aroclor 1260
p,p’-DDE
Toxaphene

Method EPAS240
I, 1 &Mchldane
I,1 -Dichloro&ute
I ,2=Dichloroethane
cis- 1,3-DichIoropropene
2-Hexanone
Bromodichloromethane
Chloroethanc
Carbon tetrachloride
Bromomethane (Methyl bromide)
Bromofotm
Chlorobenzene
Chlorodibromomethane
2-Butanone (MEK)
Styrene
Trichloroethcne  ( T C E )

Method EPA8270
t ,2&Trichlorobenzene
1,3-Dichlombenzene
2,4,5-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2.6Dinitrotoluene
2-Chloronaphthalene
o-cresol  (-methylphenol)
2-Nitrophenol
3-Nitroaniline
4-Bromophenyl  phenyl ether
4_Chloro-3-methylphenol
(pchloro-m-cresol)
p-cresol(4-methylphenol)
4-Nitrophenol
Acenapthylene
Bis(2-chloroethoxy)  methane
Bi@ethylhexyl)‘phthalate
Benzo(a)pyrene
Butyl  bet@ phthalate

2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2

Heptachlor epoxide
Methoxychlor (Variate)
Aroclor 122 1
Aroclor 1242
Aroclor 1254
p,p’-DDD
p,p’-DDT

I, I-Dichloroethene
1 &Dichloroethene  (total)
1,2-Dichloropropane
trans-  1,3-Dichloropropene
Acetone
Vinyl chloride
Benzene
Dichloromethane  (methytene  chloride)
Chloromethane (methyl chloride)
Chloroform
Carbon disulfide
Ethylbenzene
4-Methyl-2-pentanone
1,1,2,2-Tetrachloroethane
Vinyl acetate

1,2-Dichlorobenzene
I ,4-Dichlorobcnzcne
2,4,6-Trichlorophenol
2,4-Dimethyl phenol
2,4-Dinitrotoluene
2-Chlorophenol
2-Methylnaphthalene
2-Nitroaniline
3,3’-Dichlorobenzidine
2-Methyl_4,6dinitrophenoI
4-Chloroaniline
O-Chlorophenyl  phenyl ether

4-Nitroaniline
Acenapthene
Anthracene
Bis(Z-chloroethyl) ether
Benzo(a)anthracene
Ben@b)fluoranthene
Bis(2-chloroisopropyl)  ether

2
2
2 .
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
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.
Table 7.26. Analytes  Not Detected  ia Field Replicates for Soil, corrtiaued

Method  EPA8270, continued
Bcnzoic  acid
Benzo(k)fluoranthcne
chrysene
Hexachlomcyclopentadiene
Dibam(a,h)anthracene
Dibenmfuran
Di-n-butyl  phthalate
FlUorantfienC
Hexactrlocobutaditne
Isophomle
Nitrobenzcne
N-Nitrosodiphenylamine
Phenantbrene
pyrene

2
2
2
2
2

Benm(g,h,i)perylene 2
Be& alcohol 2
Hexachlombcnzne 2
Hexachlomthane 2
Diethyl  phthalate 2
Dimethyl phthalate 2
Di-n-octyl  phthalate 2
Fluome 2
indeno(  I ,2,3+d)pyrene 2
NaphthaknC 2
N-Nitroscxii-n-propylamine 2
Pentachlorophenol 2
Phenol 2

Method EPA9081
Cation Exchange Capacity 2

Field splits were generated by splitting samples during collection. The relative percent difference of the
results reflect the precision of the analyses. Relative percent differences were not calculated for pairs of
samples with both results below dectection. If one result was below detection, the detection limit was
used to calculate the relative percent difference.

Table 7.27. Anatytea Detected in Field Splits for Soil

Method EPA6010
Aluminum
Aluminum
Arsenic
Arsenic
BaliUrn
Barium
Beryllium
Beryllium
Calcium
Calcium *
Cadmium
Cadmium

102689 1.4 4270
102694 47.7 16200
102689 167.1 J 1.4
102694 137.5 J 3
102689 OS 19.6
102694 1.4 43.9
102689 12.5 0.23
102694 25.8 0.407
I02689 21.5 87.5
102694 5.3 329
102689 64.9 J 0.326
102694 13.1 J 0.236

Relative
Percent First Second

Result Units

4210
9960
15.6
16.2
19.7
43.3
0.203
0.3 14
70.5
312
0.639
0.269
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Table 7.27. Analytes  Detected ia Field Splits  for Soil, continued

Method EPA6010,  continued
Cobalt
Cobalt
Chromium
Chromium
Cwper
Copper
Iron
Iron
Potassium
Potassium
Magnesium
Magnesium
Manganese
Manganese
Sodium
Sodium
Nickel
Nickel
Lsead
Lzad
Antimony
Antimony
Thallium
Thallium
Vanadium
Vanadium
ZhC

zinc

Method EPA7471
Mercury
Mercury

Method EPA8081
alpha-Benzene  hexachloride
alpha-Benzene hexachloride
Dieldrin
Dieldrin
Endrin
Endrin
p,p’-DDT
p-p’-DDT

.

102689
102694
102689
102694
102689
102694
102689
102694
102689
102694
102689
102694
102689
102694
102689
102694
102689
102694
102689
102694
102689
IO2694
102689
IO2694
IO2689
102694
102689
102694

102689 42.4
102694 5.2

102689
102694
102689
102694
102689
IO2694
102689
IO2694

RChtiVC

Percent
Ri&MsX

SO.8
64.3
23.0
55.2
5.8
95.4
16.0
35.1
9.6
53.5
14.9
48.0
37.3
14.7
81.3
85.1
4.9
61.9
6.5
2.9

i69.5

io1.2
10.9
31.2
4.7
74.0

89.9
.
40.4
120.7
101.9

i7.5

J

J
J

U
J
U
U

J
J

J
J

U
U
U
U
U
U
U
U

First Second

0.713
1.8
4.9
13.4
4.4
3.5
2230
9870
71.3
165
74.8
222
15.9
46.6
22.1
21.1
1.8
4
8.2
8.6
3.55
0.445
8.61
9.39
6.8
24.1
14.5
7.7

J

J
J

U J
UJ
UJ
J

0.424
0.924
3.89
7.6
4.i5
1.24
1900
6920
64.8
95.4
64.4
136
10.9
40.2
9.32
8.5
1.89
2.11
8.75
8.35
5.21
5.39
15.6
3.08
6.1
17.6
152
3.54

0.03
0.082

1.77
1.86
3.54
3.72
3.54
3.72
3.54
3.72

J

J
U

J
J
U
J
U

0.672
0.913
2.35
0.92
1.15
1.83
2.97
3.65
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Table 7.27. Analytes  Detected in Field Splits for Soil, continued

7.8
5.5
30
11
14.5

.

Izit Second

UJ 0.0532
U J 0.0349
UJ 5.32
J 5.18
J 2.74

2.72 J 2.65

9.62
3.68

UJ 0.0532
U J 0.0549

355
372
355
372

J 18.4
J 27.4
U 35.4
J 21.9

82.3 J ’ 33.8
12.6 U J 11

R&tiVe
percent
Diffcrtncc

102689
102694
102689
102694
102689

197.3

il.9
136.4

102694 2.6

102689 197.8
102694 194.1

J
U
U J
U
U J

U

J
J

102689
102694
102689
102694

180.3
172.6

; 77.8

102689 83.5
102694 13.6

102689 154.5
102694 169.5

102689 76.0
102694 166.1
102689 92.7
102694 155.8

U
U
U
U

U
U

UI

UI

638 81.9
670 55.4

2.65 5.9
5.1 55
2.95 8.05
6.88 55.4

102689 0.6 3400 3380
102694 45.6 849 1350

Method EPA8240
1,1,1 -Trichloroethane
1 , 1.1  -Trichlorocthane
AcetolW
Acetone
Dichloromcthane
(methylcne  chloride)
Dichioromcthane
(mcthylcne  chloride)
Tetrachloroethene
Tctrachloroethene

Method EPA8270
Di-n-butyl phthalate
Di-n-  buty 1 phthalate
Di-n-octyf phthalate
Di-n-octyl phthalate

Method EPA9071
Total Petroleum Hydrocarbons
Total Petroleum Hydrocarbons

Method EPA9081
Cation Exchange Capacity
Cation Exchange Capacity

Mctbod  LANLMLRlOOMOD
Gross Alpha
Gross Alpha
Non-volatile Beta
Non-volatile Beta

Method LLOYDKAHN
Total Organic Carbon
Total Organic Carbon

Table 7.28. Analytes  Not Detected in Field Splits for Soil

Method EPA601 0
Silver .

Method EPA8081
alpha-Chlordane

2 Selenium

2 AldIiIl

A - Area Motor Shops Seepage Basin, Phase 1
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.
Table 7.28. Analytes  Not Detected in Field Splita for SoU, continued

Method EPA8081, continued
beta-Benzene hexachloride
Endrin  ketone
Bndosulfan II
gamma-Chlordane
Heptachlor epoxide
Methoxychlor (Mariate)
Aroclor 1221
Aroclor 1242
Aroclor  1254
p,p’-DDD
Toxaphene

Method EPA8240
1, t ,2-Trichloroethane
1, I -Dichloroethane
1,2-Dichloroethane
cis- 1 &Dichloropropene
2-Hexanone
Vinyl chloride
Benzene
Bromomcthane  (Methyl bromide)
Bromoform
Chlorobenzene
Chlorodibromomethane
Toluene
4-Methyl-2-pentanone
1, 1,2,2-Tetrachloroethane
Vinyl acetate

Method EPA8270
1 ,2-Dichlorobcnzene
1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dimethyl  phenol
2,4-Dinitrotoluene
2-Chlorophenol
2-Methylnaphthalene
2-Nitroaniline
3,3’-Dichlorobenzidine
2-Methyl+-dinitrophenol
4-Chloroaniline  .
4-Chlorophenyl  phenyl ether

Method EPA8270
4-Nibophenol  -
Accnapthylene
Bi@chloroethoxy)  methane

2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2

2
2
2

delta-Benzene hexachloride
EndosulGm  I
EndosulGn  sulfate
Heptachlor
gammaBenzene hexachloride (Lindane)
Aroclor 1016
Aruclor 1232
Aroclor 1248
Aroclor 1260
p,p’-DDE

1,l -Dichloroethene
1 &Dichloroethene  (total)
1 &Dichloropropane
trans-  1,3-Dichloropropene
Bromodichloromethane .
Chloroethane
Carbon tetrachloride
Chloromethane (methyl chloride)
Chloroform
Carbon disulfide
Ethylbenzene
2-Butanone (MEK)
Styrene
Trichloroethene (ICE)
Xylenes (total)

2 .
2
2 .
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2

1,2,4-Trichlorobenzene
1,3-Dichlorobenzene
2,4,5Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2,6_Dinitrotoluene
2-Chloronaphthalene
o-cresol(2-methylphenol)
2-Nitrophenol
3-Nitroaniline
4-Bromophenyl  phenyl ether
4-Chloro-3-methylphenol  (p-chloro-m-cresol)

2

I-Nitroaniline 2
Acenapthene 2
Anthmcene 2
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Table 7.28. Analytes  Not Detected in Field Splits  for Soil, continued

Method  EPAS270,  continued
Bis(2-cthylhexyl)  phthalate
Benzoopyr#le
Butyl btnzyl phthalate
BenxGc  acid
Btnzo(lc)fluomnthenc
Chrysene
Hexachlorocyclopentadiene
Dibenzo(a,h)anthracene
Dibenzofuran
Fluoranthene
Hexachlorobutadiene
Isophorone
Nitrobemzene
N-Nitrosodiphenylamine
Phenanthrene
Pyrene

Method EPA9010
Cyanide

2 Bis(2-chloroethyl)  ether
2 Benzo(a)anthmcene
2 Benzo(b)fluoranthene
2 Bis(24loroisopropyl)  ether
2 Benzo@,h,i)perylene
2 Ben@ alcohol
2 Hexachlorobenzene
2 Hexachloroethane
2 Diethyl  phthalate
2 Dimethyl phthalate
2 Fluorene
2 Indeno(  1.23 -c,d)pyrene
2 Naphthakne
2 N-Nitrosodi-n-propylamine
2 Pentachlorophenol
2 Phenol

2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

7.4 CONTAMINATION IN QC SAMPLES

7.4.7 TRIP BU N K S

A total of four trip blanks were utilized to determine if any of the associated environmental samples were
possibly contaminated with VOAs during transport of the samples to the analytical laboratory. Three of
the four trip blanks showed no contamination at all while the other trip blank exhibited the presence of
the following compounds:

2Butanone  (MEK),
Styrene,
Toluene, and
Xylenes (total).

The evaluation of the trip blank contamination caused the result for one compound (toluene) in one of
the two samples (EPDIEMS  Sample ID 102695) it was associated with to be qualified as not detected,
associated value uncertain (UJ). Table 7.29 provides a list of the detected analytes  in this trip blank.

The one trip blank (EPD/EMS Sample ID 102698) that exhibited contamination was associated to only
two environmental samples.
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Table 7.29. Trip Blanks Having Positive Resulti

Sample Sampk Quantitation
IQ T_imc  AdYE Ldimis

102698 TB 2-Butanone  (MEK) 1 .OO
Styrene 0.0500
Toluene 0.500
Xylenes (total) 0.150

7.4.2  Flu0 6UNKS

No qualifkation was done based on field blank results.

0.750 UGL
0.0700 UGL
0.0500 UGL
0.280 UGL

Table 730 provides a listing of the analytes detected in the field blanks.

Table 7.30. Field Blanks Having Positive Results

Sample Quantitation
WSRCID  AdYk Limit

102679 FB 2-Butanone (MEK) 10.0 26.4
Acetone 10.0

102693 FB Acetone 10.0 51.6

7.4.3 RINSATE BLANKS

No qualification was done based on rinsate blank results.

units
UGL
UGL

UGL

Table 7.3 1 provides a listing of the analytes detected in the rinsate blanks.

Table 731. Rinsate  Blanks Having Positive Results

Sample Detection
SamDlela Analvte Limit ResultsIb&

102678 RI3 2-B&none  (MEK) 10.0
Acetone 10.0
Barium 1.80

4.50
Copper 15.0
Didhyl phthalate 10.0
Potassium 187

. Sodium 285

23.5 UGL
200 UGL
0.870 UGL
0.65 UGL
1.90 UGL
1.03 UGL
370 UGL
37100 UGL

Result Analysis
Oual. oual.

J E8
8

J E8
8

Result Analysis
i3ual. Qwk%

OL V

V

Results Analysis
eual. a

V
J EX
J EX
J EX
J E

Vanadium 6.90 0.98 UGL J E
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Table 7.31. Rinsate  Blanks Eking Positive Results, continued

Detection
Limit

102696 RB Acetone 10.0
Aluminum 146
Barillm 1.80
Cadmium 4.70
Calcium 471
COPper 15.0
Iron 74.0
Manganese 7.80
Non-volatile Beta 0.82
Potassium 187
Sodium 285

57.0 UGL
64.2 UGL
0.970 UGL
0.530 UGL
72.0 UGL
3.40 UGL
47.1 UGL
I.1 UGL
3.03 FCL
342 UGL
33800 UGL

7.5 PROJECT SUMMARY STATlSTtCS

Summary statistics for the AMSSBI  project are presented in Table 7.32.

Units
Results
QUA.

J

Analysis
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Appendix A: Constituent Lists

fable A-l : Soil Constituent List

Physical Parametera

Cation  exchange capacity
Total organiccarbon
Total petroleum hydrocarlxm

Aluminum
Antimony

ArstniC

Barium

Bclyllium

czaclmium

calciuIxl

cllromium  -

CObalt

copper
Cyanide
Iron

Magnesium
Manganese
Mercury
Nidcei
POUSSiUIn
Selenium
Silver
Sodium
Thallium
VanadiUtll
ZillC

Semivolatiles

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzcne
1 ,I-Dic~orobenzene
2,4,5-Trichloropknol
2,4,6-Trichlorophenol
2.4.Dichlorophenol
2,4_Dime~hyl  phenol
2,4-Dinitroplmol
2,4-Dinitmtolucne
2,6-Dinitrotoluerk
2-Chiormaphthalene
Xhlorophenol
2-Mct.hyi-4,6dini~hcnol
2-Mcthyinaphthalcne

A-Area Motor  Shops Seepage  Basin,  Phase  I A-l



Appendix  A: Constitu~Lists A-2

2-NitroaniEne
2-NitrqhenoL
3.3’.Dicblorobenzidine
3-Nitroaniline
4-Bromophenyl  phcnyl  ether
4-Chi0r0-3-met@lphenol(p4om-m-l)
Q-Chloroaniiine
4-Cbforophenyl  phenyl ether
4-Nitroaniline
4-Nitrophenol
Acenapthene
Acenapthylene
Anthracene
Benzo(a)anthracene
~nzooWrene
Benzo(b)fboranthene
Benzo&hj)
Benzl(k)fluoranthene
Benz&c acid
Ben@ alcohol
Bis(2-chloroethoxy)  methane
Bis(2&loroethyl)  ether
Bis(2-chloroisopropyi)  ether
Bis(Z-ethylheql)  phthalate
Butyl  benzyl phthalate
Chrysene
Di-n-butyl  phthaiate
Di-n+ctyl phthalate
Dibenzo(a,h)anthracene
Dibenzofkan
Diethyl phthaiate
Dimethyl phthalate
Fluoranthene
Fluorene
HexacV ’
Hexachkobutadiene
Hexachloroqclopentadiene
Hexachloroethane
lndeno(1,2,3s,d)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Fyrene
w-Q-1
o-cresol (a-methylphenol)
p_cresol(4-methylphenol)

A-Area Motor Shops Seepage Basin,  Phase I



I
1 , 1, l-Trichlo-
1,1,2,2-Tetrad~lomethane
1,1,2-Trichloroethme
1, l-Dichlorottbzme
1, I-Dichloroethene
1,2-Dichloroetkme
1.2.Dichloroethene  (total)
1,2-Dichloropropane
2-Butanone (MEK)
2-Hexanoue
4-Methyl-20pcntanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbondisulfide
Carbon tetrachloride
Chlorobenzne
Chlorodibromomethane
chloroethane
ChIoroform
Chloromethane (methyl chloride)
Dichtoromethane (methylene  chloride)
Ethylbenzene
Styrene
TetrachIoroethene
Toluene
TrichIoroethene (TCE)
Vinyl acetate
Vinyl chloride
Xylems (total)
cis- 1,3 -Dichloropropene
trans-  1,3-Dichloropropene

PesticidesIPCBs

Aldrin
Aroclor  1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
hxlor  1254
Aroclor 1260
Dieldrin
Endosulh  I
Endosulhn II
Endosulfhn  sulfate
Endrin .
En&in ketone
HeptachIor
Heptachlor epoxide
Methoxychlor  (Mariate)
Toxaphene
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Pesticidcs/PCBs,  continued

AppdixA:CoastihtentLists A-4

I

alpha-Benzene  hexachloride
alphaaIlordane
beta-Benzene hexachloride
d&a-Benzene hexachIoxide
gamma-Benzne hexachloride (L&be)
gamma_Chlordane
p,p’-DDD
p,p’-DDE
p,p’-DDT

Radionuclides

Gross Alpha
Non-volatile Beta

Table A-2: Water Constituent List

TAL Inorganica

Aluminum
Antimony
ABCniC

BariWU
Beryllium
Cadmium
Calcium
chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Metcury
Nickel
Potassium
Selenium
Silver
sodium
Thallium
VWdiUm
Zinc

Scmivolatiles

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobekene
1 ,I-Dichlorobenzene
2,4,5-Trichlorophenol
2.4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethyl  phenol
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AppardixkCoastiftresdLists A-5

2,4-Dinitropknol
2.4.Dinitrotobene
2,6-Din&rotoluene
2lchloronaphthakne
2-chlorophenol
2.MethyL4,Gdinitrophenol
2-Methylnaphthalene
2-Niboanibe
20Nitrophenot
3,3’-Dichlorobenzidine
3-Nitroanilinc
4.Bromophenyl phenyl ether
&Chloro-3~-iphenol  (p-&low-m-cresol)
4-chloroanwe
4-Chlorophenyl phenyl ether
4.Nitroaniline
4-Nitrophenol
Aanapthene
Aanapthylene
Anthraanc
Benzo(a)anthracene
Beazo(a)wrtne
Benzo(b)fluoranthene
l3enzo(&h&perykne
&n.zo(k)fluofanthene
Eknzoic  acid
Bentyl  alcohol
Bis(2-chloroethoxy)  methane
Bis(Z-chloroethyl)  ether
Bis(2-chloroisopropyl)  ether
Bis(24zthylhexy~)  phthalate
Butyl be-1 phthalate
chv==
Di-n-butyl  phthaiate
Di-n-octyf  phthalate
Dibenzo(a,h)ne
Dibenzofimn
Diethyl phthaiate
Dimethyl phthalate
Fluoranthene
Ftuorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlomq&pentadiene
Hexachloroethane
Indeno(I,2,3_c,d)pyrene
Isophorone
N-Nitrosodi-n-prol@amine
N-Nitrosodiphen@mine
Naphthalene
Nitrobenzne
Pentachlorophenol
Phenanthrene
Phenol
pyrene
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sernivoi8tiler,  continued

o-cresol(2-methylphenol)
p=cresol(4-methylphenol)

Volatiles

l,l,l-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichlomethane
1, I-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichlorocthene  (total)
1.2.Dichloropropane
2-Butanone  (MEK)
20Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
BromomeWne  (Methyl bromide)
Cartwndisulfide
Carbon tetrachloride
ChIorobcnxne
Chkodibromomethane
Chloroethane
ChlorofoIm
Chloromethane  (methyl chloride)
Dichloromethane  (methylene chloride)
Ethylbenzene
styrtne
Tetrachloroethene
Toluene
Trichloroethene  (TCE)
Vinyl acetate
Viny1  chloride
Xylenes  (total)
cis- I ,3-Dichloropropene
bans-1,3-Dichloropropene

Pesticides/PCBs

Aldrin
koclor  1016
Aroclor 1221
Aroclor 1232
Aroclor  1242
Arocior  1248
Aroclor 1254 ’
Aroclor 1260
Dieldrin
Endosulfan I
End- 11
Endosu&nsulf&e

A-Area Motor Shops Seepage &sin, Phase I



pmdixA: Gxdtua%Lists A-7
Putlcl~I,continutd

Endrin
Endrinketone
I-kpChlor
Hqmchlor  epoxide
Mebxychlor  (Maria@
Toxaphene

. alpha-Benzene  hexachloride
alphaxhlordauc
lxta-Benzene  hexachloride
d&a--  hexachloride
gamma-Benzene  hewchloride  (?.bdane)
gUlUWCMOfdane

p,p’-DDD
p,p’-DDE
p,p’-DDT

Radionuclides

Gross Alpha
Non-volatile Beta
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Appendix B: Laboratory Performance Evaluation Results -

Table B-1. Weston Perfbrmaace Evalaatioa  Report USEPA  Water Supply Study WSO35

Trace Metals @g/L):

Arsenic

Barium

cadmium

Chromium

Merally  -

Selenium

Silver

Copper

Antimony

E3eryllium

Nickel

Thallium

Boron

Aluminum

Manganese

Molybdenum

ZillC

Sample Reported TIlle
VIIUt*

Acceptance
Lim

Performance
Evaluation

001 61.3 61.7 52.6 - 69.7 Accept.

002 2226 2250 1910 - 2590 Accept.

001 2.3 2.80 2.24 - 3.36 Accept.

001 117 119 101  - 137 Accept.

001 61.6 64.1 44.9 - 83.3 Accept.

001 0.76 0.897 0.628 - 1.17 Accept.

001 77.5 80.5 64.4 - 96.6 Accept.

002 74.8 76.2 65.9 - 85.2 Accept.

001 1326 1400 1260 - 1540’ Accept.

002 34.6 30.8 21.6 - 40 Accept.

001 1.2 1.33 1.13 - 1.53 Accept.

001 176 180 153 - 207 Accept.

002 8.2 8.00 5.6 - 10.4 Accept.

002 1244 1270 1180 - 1410 Accept.

001 620 670 568 - 750 Accept.

001 98.6 98.0 89 - 103 Accept.

002 84.7 84.1 65.5 - 103 Accept.

001 806 818 751 -877 Accept.
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Table El.
Appendix B: tatwatory  Pufomancc  Evaluation Results B-2

Weston  Periormaoce  Evalo~tioa  Report USEPA Water Supply Study WSO35
continued

Sampk

NitraWNitrWF‘Iuoride  (mg/L):

Nitrate as N

Fluoride

Nitrite as N

Insecticides @g/L):

Emlrin

Lindane

Methoxychlor

Toxaphene

A lachlor

Atrazine

Heptachlor

Heptachlor Expoxide

Chlordane (Total)

Hexachlorocyclopentadien

Simazine

Htxachlorobenzene

Bromacil

Metolachlor

Metribuzin

Prometon

001 6.26 5.20 4.68 - 5.72 Not Accept.

001 3.78 3.80 3.42 -4.18 Accept. ’

001 1.89 1.90 1.62 - 2.19 Accept.

001

001

001

002

005

005

004

004

003

005

004

006

006

0.68 0.649 0.454-0.844 Accept.

0.53 0.543 0.299-0.787 Accept.

62.8 62.6 34.4-90.8 Accept.

17.9 18.3 10.1-26.5 Accept.

4.70 527 2.9-7.64 Accept.

7.91 8.40 4.62-12.2 Accept.

1.79 2.54 1.4-3.68 Accept.

1.24 1.49 O-82-2.16 Accept.

13.5 13.6 7.48- 19.7 Accept.

1.83 1.84 D.L.-2.68 Accept.

7.96 9.52 1.44-17.5 Accept.

0.55 0.635 0.224-0.949 Accept.

63.8 64.5 5.8-98.3 Accept.

31.3 28.4 9.65-49.5 Accept.

7.99 9.77 1.38-13.6 Accept.

23.3 24.3 6.97-36.5 Accept.

Acceptance

_

Performance

A-Area Motor Shops Seepage  Basin, Phase  1



AppdixB: &btxamyM~auccEti~~lts B-3
Tgde B-1. Westom PdmmmceEvaladoaRoportUSEPA~~  fhtpplyStudyWSO35

continued

Trifluralin

A1dt-h 004

Butachlor 006

Dieldrin 004

Pw=hlw 004

Herbiciies  (pa):

2,4-D 001

2,4,5-TP (Sillvex) 001

PtntachkKOpll~Ol 001

002

Din& 002

Picloram 002

Dicamba 002

Polychlorinated  Biphenyls @g/L):

Deatchlorobiphenyl 001

PAWS (j&L):

Accnaphthalene 001

Eknm (A) Pyrene 001

Bcnzo (B) Fluoranthene 001

Eknm (G,H,I) Perylene 001

Dibcnm  (ASI)  Anthmcene 001

Fluoranthcnc 001

.

1.03

0.76

24.7

0.62

1.80

True
ulue

1.17

1.23

24.2

0.857

2.3 1

0.3%  1.48

0.479-  1.6 1

8.72-36.6

0.605-I -07

1.19-3.64

Performance
J%YduQu

Acce9c.

A=Pt-  .

Acctpt-

Accept.

Accept.

51.5 52.4 26.2-70.6 ACCCpt.

17.3 17.6 8.8-26.4 Amt.

7.3 1 8.91 4.46-13.4 Accept.

31.5 48.2 D-L--67.6 Accept

21.9 26.3 D_L_-42.9 Accept-

56.6 62.5 D-L.-l  10 Accept.

59.3 57.3 D-L.-  103 Accept.

0.81 0.596 D-L.-1.19

26.8 20.0 11.2-22.6 Not Accept

1.85 1.53 0.04 15-2.25 Accept.

0.90 0.652 0.369-O-783 Not Accept

5.62 5.00 127-6.67 Accept.

0.69 0.732 0.309-0.983 Acceqc-

3.99 3.00 0.817-4.23 A=@-

A-Area Motor  Shops Seepage  Basin, Phase I



AppendixE:~ pcrfikmrnce  Evahtion Results
Table  B-l. We&on Pertonmrrtit Evrrl~tioo  Reparc  USEPA  Water Supply Study WStl35

coatfnued

Adipatc/Pbthahtcs  @g/L):

Bis (20Etbylhexyl)  A&pate

Bis (2Zthylhexyl)  Phthalate

Di-N-Butyl Phthalate

Dbhyl  Phthalate

Trihalomethanes  @g/L):

Chloroform

Bromoform

Bromodichloromethane

Chlorodibromomethane

Total Trihalomethane

001

001

001

001

001

001

001

001

001

Volatik Organic Compounds @g/L):

Vinyl Chloride 001

1, I, -Dichloroethylene 001

lJ-Dichkoetbne 001

1,1,1  -Trkhloroethane 001

CarbonTctmchloride 001

Trichhxoethy  lene 001

Eknzne 001

Tetrachioroethylene 002

1,4--e 001

t 1 J-Dilorwthylene 002

c 1,2-Dichloroethylene 002

59.0 42.5 3.02-68.7

60.2 37.7 12.5-68.1

58.7 423 5.27-64.6

49.4 32.7 8.73-56.1

11.4 12.0 9.6-14.4

16.4 16.4 13.1-19.7

12.2 13.8 1 l- 16.6

17.5 J8.6 14.9-22.3

57.5 60.8 48.6-73

5.32 4.91 2.95-6.87

13.8 13.9 11.1-16.7

13.9 14.1 11.3-16.9

7.56 8.78 5.27-12.3

10.8 10.8 8.64-  I3

5.38 6.13 3.68-8.58

13.3 14.0 11.2-16.8

10.7 11.6 928-13.9

14.1 16.7 13.4-20

7.24 8.4 1 5.05-l 1.8

6.41 6.69 4.01-9.37

Tlllt
ylluc*

Acceptance
tim
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dlppadxB:lnbaratory Pedhuwc  Evduatlon  Results B-5
Table El. Weston Performance Evahmtion  Repoat USEPA  Water Sapply  Study WSUS

continued

Smpk

1,2-Dichloropro~e

1,2-D&xn+3_chloropropane

Ethylene Dibromide (EDB)

Toluax

Ethylbenzene

Chkrobemzne

Styrtne

1,2-Dichlorobenzene

Dichloromethane

1.3.Dichloropropane

I,1 &Trichloroethane

1, I, 1,2-Tetwhloroethane

1,2,3-Trichloropropane

2U&xotoluene

1,2&Trichlorobenzene

Hexachlorobutadiene

Total Xylenes

c 1,3-Dichloropropene

t I ,3-Dichloropropene

Miiboeous Analytes:

Residual Free Chlorine (mg/L)

Turbidity (NTU’S)

Total Filterable Residue (mg/L)

Calcium (mg CaCO,/L)

002

004

004

002

002

002

002

002

001

003

001

003

003

003

002

003

002

003

003

001

001

001

001

7.91

0.52.

0.67

8.67

12.0

12.3

14.7

11.1

5.55

11.2

12.1

19.2

15.1

12.6

16.6

12.2

15.4

18.9

8.48

TNC AccCph0CC

Yilue* Limits

9.00 5.4-12.6

0.589 0.353-0.825

0.609 O-365-0.853

9.92 5.95-  13.9

13.6 10.9-16.3

12.4 9.92-  14.9

16.7 13.4-20

12.5 10-15

5.83 3.5-8.16

11.8 9.43-  14. I

12.8 10.2-15.4

17.0 13-20.6

15.5 7.62-2 1.6

13.3 IO.2916

18.4 14.7-22.1

12.6 7.14-17.1

17.4 13.9-20.9

23.4 13.9-25

10.5 6.3-  10.9

Accept

Accept-  .

Accept.

Accept-

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept

Accept.

Accept.

Accept.

Accept.

2.00 3.00 2.54-3.33 Not Accept.

3.68 3.50 3.05-4.07 Accept.

229 306 210454 Accept.

118 118 I lo-128 Accept.

Performance
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AppdixB:lnbontoryM- Eval~Rcsults B-6
Table  51. Weston  Pe*rnuuce Evalaatian  Report USEPA Water Supply Study WSO3s

continued .

P&l-Units 001 9.06 9.13 8.89-9.35 Accept.

Alkalinity (mg CaCOJL) 001 52.0 48.3 44.9-53.7 Accept.

Corrtlsivity (Langelier Ind. at 2OC) 001 0.920 0.940 0.616-1.23 Accept.

Sodium (mg/L) 001 20.1 22.2 20.2-24.3 Not Accept.

Sultbte  (mg/L) 001 6.06 6.40 4.39-8.16 Accept.

Total Cyanide (mg/L) 001 0.443 0.480 0.36-0.6 Accept.

* - Based on gravimetric calculations, or a reference value when necessary.
Note: For limits and true values, assume three sign&ant  digits.
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Table B-2. Weston Performance Evaluation Report USEPA Water Supply Study WSO36

Trace Metals @g/L):

Arsenic

Barium

cadmium

Chmnium

Merwry

Selenium

Silver

Antimony

Beryllium

Nickel

Thallium

Al~iflUlTl

Mw-=

MOlywenUlll

ZiKK

Nitmte as N

Fluoride

NhiteasN

.

001 124 120 107-136 Accept.

002 1280 1300 1110-1500 Accept.

001 35.4 34.0 27.2-40.8 Accept.

001 38.6 37.8 32.1-43.5 Accept.

001 39.4 39.0 27.3-50.7 Accept.

001 2.93 3.00 2.1-3.9 Accept.

001 30.6 31.1 24.9-37.3 Accept.

002 55.5 54.2 47.2-60.2 Accept-

001 612 630 567-693 Accept.

002 11.5 11.0 7.7- 14.3 Accept.

001 7.4 7.70 6.55-8.86 Accept.

‘001 400 380 323-437 Accept.

002 3.3 4.50 3.15-5.85 Accept.

002 481 480 444-502 Accept.

001 75.4 51.0 43.2-67.3 Not Accept.

001 999 970 91 l-1030 Accept.

002 8.8 11.0 8.29-13.9 Accept-

001 1430 1410 1280- 1530 Accept.

001 3.10 2.90 2.61-3.19 Ace@.

001 7.11 7.20 6.48-7.92 Accept.

001 1.08 1.10 0.935-  1.27 Accept-

TrUC
Vllue+

Performrn~
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I-~@~):

Endtin

Lindane

Methoxychlot

Toxaphene

Alachlor

Attwine

Heptachlot

Chlordane  (Total)

Hexachlotocyclopentadien

Simazine

Hexachlorobenzene

Btomacil

Metolachlot

Metribuzin

Prometon

TtifllidiIl

Aidtin

Butachlot

Dieldrin

Herbicides @g/L):

2,4-D

2,4,5-TP  (Siivex)

Pentachlorophenoj

001

001

001

002

005

005

004

003

005

004

006

-006

006

004

006.

001

001

001

0.38 0.383 0.2684498 Accept.

0.37 0.429 0236-0.622 Acctpt.

29.4 28.9 15.9-4 1.9 Accept.

13.3 14.7 8.09-2 1.3 Accept.

6.70 7.34 4.04-  10.6 Accept.

122 11.7 6.44-17 Accept.

0.68 0.75 1 0.413-1.09 Accept.

15.2 16.7 9.19-242 Accept.

3.76 4.71 0.133-6.35 Accept.

49.1 14.4 2.38-22.5 Not Accept.

0.70 0.847 0.322-1.17 Accept.

35.3 43.8 10.5-66.9 Accept.

32.1 34.8 1 I .5-54.2 Accept.

18.5 15.7 2.5 I-22.3 Accept

15.0 14.9 4.64-2 1.9 Accept.

5.03 4.33 2.81-6.86 Accept.

0.79 0.980 O-323-  1.3 Accept.

15.1 16.2 8.32-2 1.3 AcccpL

1.50 1.54 1.03-2.08 Accept.

27.3 38.6

13.4 23.0

8.37 14.6

19.3-57-o

11.5-34.5

7.3-2 1.9

Accept.

Accept.

Accept.

True
Yaw
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Sample

Dalapon 002

DkKNSeb 002

Picloram 002

Dkamba 002

Polychlorinated  Biphenyk @g/L,):

Decachlorobiphcnyl

PAH’S @g/L):

Anthracene

Benu, (A) Anthrxene

Benm (A) Pyrenc

Benz0 (K) Fhmanthene

Chry5ene

Naphthalene

AdipaWPhthalates  @g/L):

Bis (20Ethylhexyl)  Adipate

Butylbenzyl  Phthalate

Bis (2-Ethylhexyl)  Phthalate

Diethyl Phthalate

Dimethyl  Phthalate

Trihalomethanes @g/L):

Chloroform

Bromoform

.

001

001

001

001

001

001

001

001

001

001

001

001

001

001

.

Rqmtkd  T r u e Acceptance Performance
mbs vllut+ Limitr

24.0 65.2 D.LXI.8 AW

30.9 47.2 D.L.078.6 Aeocpt.

20.9 42.2 D.L.-64.5 Accept.-

442 73.8 1.62-118 Accept.

0.55 I.13 D.L.-2.26 Accept.

2.56

0.925

0.655

0.874

2.50

46.3

18.7 16.9 326-25.8 Accept.

20.2 15.9 1.67-24.6 Accept.

21.4 18.3 4.43-30.5 Accept.

24.3 23.0 7.98-37.9 Accept.

19.8 27.4 5.33-38.5 Accept.

21.5

38.6

2.36 1 .O4-2.82

0.87 1 0.386-1.18

0.636 0.0676-W 17

0.85 1 0.108-1.09

2.30 0.604-3.44

42.8 9.49-60

21.7 17.4-26

38.6 30.9-46.3

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accw
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AppendiiB:  Laimamyperfonnanct Evaluation Results B-to

Sample

Bromodichloromethane 001 25.3

Chbrodibromomethane 001 32.3

Total Tdhalomethane 001 118

Volatile  Organic Compounds @g/L):

Vinyl Chloride

1,l -Dichbroethyfene

1 &Dichloroethane

1, I, 1 -Trichloroe&ane

Carbon Tetrachloride

Trichloroetiylene

Benzene

Tetrachloroethy  lene

1 &Dich?orobenzene

t 1 &Dichloroethylene

1,2-Dicirloropropane

?,2-Dibromo-3-chloropqkne

Ethylene Dibromide (EDB)

Toluene

Ethylbenztne

Chlorobenzene

Styrene

Dichloromethane

Dibromomethane
.

I, 1,2-Trichloroethane

00

00

001

001

001

001

001

002

001

002

002

004

004

002

002

002

002

001

003

001

Tl-lU
we

26.8

34.2

1213

2 1 b32.2

27.4-41

97-146

14.0 9.47 5.6s 13.3

7.16 8.49 5.09-l 1.9

9.08 9.00 5.4-12.6

12.2 14.5 11.6-17.4

9.8 1 12.6 10.1-15.1

16.9 17.4 13.9-20.9

5.91 7.49 4.49-10.5

16.0 18.5 14.8-22.2

10.9 11.9 9.52- 14.3

9.90 11.6 9.28-13.9

15.4 16.4 13.1-19.7

0.21 0.1% 0.118-0.274

0.3 1 0283 0.17-0.396

11.6 13.2 10.6-15.8

12.8 14.8 11.8-17.8

16.7 16.3 13-19.6

11.1 12.9 10.3-l 5.5

10.2 12.3 9.S4-  14.8

16.7 17.7 1 l-9-21.6

5.58 6.46 3.88-9.04

.

Performance

A-

Accept.

Accept. .

Not Accept.

Accept.

Accept.

Accept.

Not Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept

Accept.
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AppcdixB: lAbommy &kfhmce  EvaI& Results B-11

I, 1, I ,2-Tetrachloroethane

1.2,3-Trichloroprop

1,2,4-Trichbtxnzene

n-Butylbtnzcne

Hexachlorobutadiene

Total Xylenes

c 1.3.Dichloropropene

t 1,3-Dichloropropene

Miscellaneous Analytes:

Residual Free Chlorine (mgk)

Turbidity (NTU’S)

Total F&tile Residue (mgk)

Calcium (mg CaCO&)

PtNnitS

Alkalinity (mg CaCOJL)

Corrosivity  (Langeiier  Ind. at 20C)

Sodium (ma)

Sulfate (mg/L)

Total Cyanide (mg/L)

003

003

002

003

003

002

003

003

001

001

001

001

001

001

001

001

001

001

Il.4 12.3 9.36-  14.4

122 12.8 7.46-16.5

11.8 12.6 10.1-15.1

10.5 12.6 9.63-  15.2

14.3 15.1 L2-  19.5

9.91 10.4 8.32-12.5

14.7 16.1 11.5-18.6

6.05 6.39 4.77-7.96

Accept.

Accept

Accept.

Accept.

Accept.

0.550 0.562 0.408-0.715 *cccpt.
7.65 6.30 5.81-8 Accept.

396 380 269-626 Accept.

213 215 202-235 Accept.

9.18 9.13 8.85-9.32 Accept.

40.3 38.1 36.6-44.9 Accept.

1.15 1.09 0.786-  1.36 Accept.

18.3 17.5 16.5-20. I Accept.

82.8 81.0 7 1.9-87.6 Accept.

0.198 0.200 0.15-0.25 Accept.

l - Based oa gravimetric calculations, or a reference value when necessary.
Note: For limits and true values, assume Wee signifrcrnt  digits.
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A&pedixB: hllnmuofyPcrfii EvahationIbults

Table B-4. General Engineering Performance Evaluation, Water Pollution Study WW33,

B-14

Continued

Andvte

Trace Metals (mg/L)

Vanadium

Zinc

Minerals (mg/L,  except as noted

Alkalinity (as CaCO,),  total

Calcium

Chloride

Fluoride

Hardness (as CaCO,),  total

Magnesium

pH (pH units)

Potassium

Sodium

specificconductance
(cunhos/cm  at  25%)

Sulfate

Total dissolved solids at 180°C

Nutrients (mg/L)

Ammonia nitrogen

Kjeidahl  nitrogen

Nitrate as nitrogen

Orthophosphate

Reported Tote Acceptance
Value Value Limits

416 415 364-461
1230 1220 1070-1350
34.1 31.9 23.9-40.3
706 726 640-8 13

28.2
81.0
12.6
92.3
58.3
164
0.293b
4.3gb
88.4
248
13.8
4.30
5.28
4.08
14.7
5.56
16.3
94.5
316

28.5 24.2-33.1
86.4 76.9-95
12.0 10.7-13.6
89.0 77.7-98-l
59.2 53.564.1
170 155-182
0.240 O-168-0.3 10
4.00 3.5-4.46
83.5 74.2-9 1
239 2 16-259
13.0 11.4-14.9
4.10 3.57-4.74
5.26 5.2 l-5.36
4.11 4.02-4.16
14.0 12.1-16
5.20 4.24-6.23
15.7 13.7-18.2
94.2 85.7-10 1
309 284-337
937 873-1020

21.0 22.0 17.6-25.4
103 110 88.6-127
165 184 124-200
545 561 441-701

5.56 6.30 4.98-7.5
0.460 0.550 0.346-0.772
1.82 1.60 0.863-2.38
12.3 12.0 8.84-14.7
0.870 0.860 0.654-I .05
0.407’ 0.270 0.177-0.362
4.32b 5.00 4.28-5.67

’
’

Based on gravimetric  calculations, or a ref~ence  value when ntctssary.
Acceptable, but near limits. The h&oratory  was warned to check for error.

’ Not a-table.

A-Area Motor Shops Seepage Basin, Phase 1





ApfEdixB:  LaboratoryMormanceEvrlurtionResults B-16

Table B-4. General  Engineering Perfonnana  Evaludion,  Water Pollution  Study WPO33;
Continued

Analvte
w0-d Acceptrace
V&U! Limits

Volatile Aromatics (mgk)

Benzene 67.7 69.6 48.4-92.4
18.1 18.3 12.6-24-g

1 ,2-Dichlorobenzene 52.6 55.7 37-73
16.7 16.3 11.1-21

1,3-Dichlorobenzene 51.6 53.8 36.545.3
18.3 17.3 12.2-22.2

1,4-Dichlorobcnzene 60.7 64.0 41.6-84.6
15.5 14.7 9.74-19.7

Ethylbenzene 70.5 72.5 47.2-94.5
13.2 12.5 8.14-16.9

Toluene 54.4 56.5 40.5-71.2
16.3 15.6 11.1-19.8

Miscellaneous Parameters (mg/L)

cyanide, total

Nonfilterable residue

Oil and grease

Phenolics, total

Residual chlorine, total

0.509 0.490 0.348-0.622
0.214 0.2 10 0.1394.27 1
61.9 72.0 5$.6-79.6
95.5 100 76.2-107
38.5 43.0 25.1-50.6
12.7 14.0 7.79-17.9
1.10 1.48 0.868-2.1
0.715 0.913 0.54-l-29
0.868 0.839 O-632-0.996
4.66 4.30 3.5-s

.

’
b

Based  on gravimetric  calculations, or a rcfkmc~ value when mcssaxy.
Acceptable, but near limits. The laboratory was warned to chcdc  for cmr.

’ Not acceptable.
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Table B-6. Genera! Engineering Performance Evaluation, Water Supply Stu@ WOOS  C+inued

ltUscdlaneous  Analytes (mg&
except as noted)

Alkalinity  as cam 39.8 38.1 3654.9
calciumcaco3 23s 215 202-235
Comsivity  (Langelier  Ind at 2O*C) 1.20 1.09 0.786-1.36
cyanide,w 0.20 1 0.200 0.150-0.250
Filterable  residue, total 549 380 269626
PWPW 9.19 9.13 8.85-9.32
Residual fkee chlorine 0.548 0.562 0.4OW.715
sodium 19.0 17.5 16.5-20.1
SllIf3t.C 72.9 81.0 71.9-U.6
Turbidity (NT&) 7.08 6.30 5.81-8.00

Note: The true value is basai on pvimc&  calarlations,  of a refii value when
that were out of range appear in BOLD.

lwxsary.  Rcpxtedvalues
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AppdiiB: L4tbmmyperfornranoe Evaluutiotl  Results B-32

Table B-8. Third Qaartcr 1995 L&oratory Quality Control  Standards  Evaluation, cont@aed

chlorofoxm 80.1
Dibrwnochlorometbne so.4
1 J-Dichlorobenzene 21.1
1,3-Dichlorobenzcne 61.2
1,4-Dichlorobenzene 6 3 . 3
1, I-Dichloroethane 49.9
1,2-Dichloroethane 81.2
Ethylbenzene 105
Methylene chloride 41.0
cl-Methy-2-pentanone (MIBK) 54.3
Tetrachlorcthylene 160
Tolutnc 66.0
1, 1,l -Trichloroethane 91.5
Trichloroethylene 32.2
m,pXylene 67.4
o-Xylene 47.0

59.8-99.3 78.3
38.4-62-S 54.9
15.7-25.7 24
46.0-74.1 64
47.0-79.  I 67.2
36.1-64.9 49.3
62.6-102 85.9
78-O-128 106
27.9-54.1 37.6
30.0-74.9 60.9
118-195 122
50.4-79.9 61.9
64.6-l 10 90
24.0-39-O 31.1
41.9-86.9 68.6
29.2-60.6 47.4

Jv

- Result not received.
’ Result out of range.
E Result is between the sample-specific cshutcd  qua&&on  limit and the  method &tstian  limit
J Result is an estimated quantity.
0 Surrogate spike recoveries are out of spcci!htion.
V Analyte  was detect4 in both the sample and wochted  method  Ma&
NOTE:  Ground water sm~ks  arc unfiltaed.  Gnml Engineering repat& the esutts  for met& as total recoverable met&.
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Appadixc:  FomatsoftbcDacaFilcs c-4

Station Data Format STA93

Name Coluntns  Tw DCSCXiDtiOU

Record format 1-8 Alphanumeric STA93 (The fbmat of the data record).

Station 10-16 Alphanumeric The identification of the station (the facility
identification and sampling point).

SRS north coordinate 21-30 Numeric The SRS Grid north coordinate of the station
reported in feet.

SW east CQordinate 32-41 Numeric The SRS Grid each coordinate of the station
reported in f&t.

Ground elevation 44-49 Numeric Ground ekvation reported in feet above
median sea level (MSL).

Alpha and alplaammaic  entfies must  be leftjustified  in the records; numeric  entries must be right justified iu the
records. There will be LIO  leading zeros except for daks and times.
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Appadix C: Formats of th Data Files c-7

Analytical Data Format AN95, Continued

Name columns

Analysis  time** 63-66 Numeric

Analysis method” k 67-79 Alphbmeric

Prcparatiotrbatch . 80-87

Laboratory** 88-89

Alphanumeric

Alphanumeric

Laboratory  sample ID** 90-104 Alphanumeric

JAmatofy  replicate 105-107 Alphanumeric

halyte** 108-i 17 Alphanumeric

Quantitation limit 118-125 Numeric

* Alpha  and alphanumeric entries must  be I& just&d  in the records;  numeric  entries must be right justified in
the records.

+ There will be IIO leading zeros except for dates and times. Da&s  should be in MMDDYY fq times in
IwhIM  format.

** This field must have an entry for every  record.
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Result qualifier 126-128

Analysis qualifier 129-13  1 Alphanumeric

Bias of analysis 132 Alphanumeric

Analytiddt 133-142

Alphanumeric

NURMXiC

Tk that the analyte  concentratioa  was
detetmined

The coded identifier for the method used to
perform the analysis (e.g., EPA#H#) .

Identikaiion  of the sample preparation batch.

Code assigned by EPDIEMS to identify the
laboratory performing the analysis.

Identifier used for the sample by the analytical
laboratory.

Indicates that the sample is a non-blind replicate
analysis (codes attached to this document),

The coded identifier (provided by EPD/EMS) for
the analyte.

Both GE and Weston reported the sample-specific
estimated quantitation limit (ssEQL)  for non-
radiochemistry  anaiyses.  Ail labs reported the
minimum detectable  activity (MDA) for
radiochernistry analyses.

The ceded field used to qualify the analytical
result (reason codes attached to this document).

The coded field used to qua@ the analysis
(reason codes attached to this document).

The coded field for data having result qualifiers of
“I” or ‘7%”  specifyine  the expect&  bias (reason
codes attached to this document).

The concentration of the analyte. For nondetect,
the ssEQL is reported. Results were reported on a
dry weight basis for all analyses reported in per
mass units.













Appendix D: Data Tables

Abbreviations Used in the Tables

RQ Result  qualifier
AQ Analysisqualifier
BQ Bias qualifier
Q. Limit Quantitation limit (sample detection limit)
sub., wbst. slhtitutui

Qualifier Codes

Result  QualifiirY

(blank) Datanotremahd.  Val~shouIdbe~exadlyas~~
C CalculataL  AnalyticaifcsultrcportcdwasaotmegsPrad~butwascalculatedfiom

otkdataavailable.  ThisdoesnOtapplyto amw!ziolls,  no1 d!ocs  it apply to cal~olls
madeaspartoban~~.

D Field w
I Thevaltleintbc~t~dirtbe~~~ttacfiamnlcquantitationlimit.

Ahwaysnabwithtkrcsolt~w.
J Theanalyticalrtsnltisantstimatcdquantity.
L Off4ehigh.  TheactaalvalPcisnot~butislarowntobe~ter~thevatue

shown.
R Rejected because pcrfkormance rcquhn~nts  in the sample or associated quality control

analysis were not met. The analyte  may or may not be present.
u Material analyzed for but not detected, The analyte  concentration is less than the sample-

specifke!zthaM~tationlimit(ssEQL).  NOTE: WhenboththercsultqualifierU
andtheresult~~I~~~thcnumericalvalueinthtresultfieldisthe
instrument reading rather than the ssEQL.

Analysis Qualifiers

A

B

C
D
E

F

G

H
I
K

L

M

GCMS Compound Identification: Relative Retention Time or mass spectra criteria were
not met. CompoundIdcntification:  Allanomah
The rcsuh is below the sample quantitation  limit and above or equal to the instrument
detection limit.
Laboratory Control Sample: criteria wwe not met.
ICP Serial Dilution: Criteria were not met
The dckctai result is between the sampbspecik  EQL and the method detection limit.
Reporttheactualrcsultdetawi
Pesticides CompoundIdentification: Pesticide result hasbeencunfirmedby  Gas
clKomatograp~~spcctrometry(Gc/Ms).
Pesticides WtnJment  Perfbrmanuz: Use for all anditions outside criteria other than those
flagged NJ (see code Nbclow).
IntemalStanQfds~~: criteria not m!et.
Matrix Spik&MatIix  Spike Duplicate: Spike IwQycty  not within control limits.
Tentativtly  IWed Compounds: A tcntativzly  identifki  compound is a suspected
aMol-conchsalion  product.
Calibration Criteriaz  Calibration criteria  (initial or continuing) were not met. See also 2
for inorganics.
GCMS  Tuning : Mass  calibration not met.
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pa&c D: Data Tables D-2

N
0
P

Q
R
S
V

W

X

Y
z
4
5

6
7

8 lndicatesthe~wasdetededinboththesample~theassociatedtripblank.
9 Field Duplicate Sample Analysis relative percent difference was not within control limits.

Tentatively Identifkd &npou&:  For all TIC results.
a

&xlmgae~s~Epikc~~tsarcnocwi~n#ratFdIifnits.
F~At~micAbs~rpti~nQC  hfdkatc  in&ctionpaisioncritcriaxwtutCt,  OrpOSt-
digestion spike  rcavery was not within conW limits, but sample absorbance is grcatcr
than 50% of postdi@stion  spike absorbance.
Holding Time: Sample held beyo&  “““1 holding time.
ICP Interference Check: Criteria arc not met.
ThCrtpoltCdvalUCwaS-bythemC&hOdOf-~tiOIlS.
Laboratory  Blanks: Indicates the analyte was d&axed in both the sample and associatti
method blank.
Furnace Atomic Absorption QC: Post-digestion spike recovery for fhace atomic
absorption (AA) analysis is not within control limits while sample absohance  is less than
so??  of spike absorlxulce
Laboratory Duplicate Sample: Duplicate analysis relative percent Merence  (RPD)  was
not witbin control limits.
ResultobtaiW&om~or~ropcrlypreservedsample.
Atamic Alxaption  calibration: Correlation codWent  was less than 0.995.
Maaixintcrftrcact.
The analytical value was four times higher than the standard concenmtion, and percent
recovery cannot be determined.
~~the~~wasdecedtdinboththe~leandassociatedfi~dblank.
Indicates the analyte was detected in both the sample and assc&t& rinsate or equipment
bhk.

Bias Qualifier

H
L

Analytical fador causing bias. The associated result may ovmsthate  the true value.
Wytical  fador  causing bias. The associated result may undcfestimate the true value.

Codes for Fractions

WW
A
D
F
SL
s s
T

The sampJe was not fractionated prior to analysis.
hhed fraction.
Dried fraction of a soil or sludge sample. Not for use with water samples.
Liquid fraction passing through a filter was analyzd.
Liquid 6action of a sample separated from the solid fraction.
Suspended solids.
TCLP extraction.

A-Area Motor  Shops Seepage Basin,  Phase I



































































































































Appendix D: Data Tables D47

SAMPLE  NAME: AOBSBOZOI (continued) Smnpk  CD: iO2676

coasthemt RQ AQ BQ Rdt

hhgncsium
Mngcmc=

J
N i l
Potdum
Scknium U
S i i U
Sodium J
‘Ihrlliurn U
Vmadium
ziac

271
6.10

E 0.774
12.1
0.800
3,500
13.0
II5
30.6

E 0.0560
2.40
141
10.9
0.94 1

E 143
8.89
8.10
64.6

1.2,4-Trkhlorobenzenc U 352
1&Dichlorokru+nc U 352
l&Dichloroknzcnc U 352
1 +Dichiorotmxne U 352
2+4.5-TrichI4mphml U 1,760
2.4,6-Trichlorophcnol U 352
2.4-Dichlorophmol U 352
2,4-Dimethyl  phenol U 352
2MXaitmphcnol U 1,760
2-bDinitrotoluenc -. U 352
2.6-Dinitmtoluenc U 352
2-Chlomnaphthalcnc U 352
2cwmphmol U 352
2-Mcthyl4,64linitmphcnol U 1,760
2acthyhuphthrkne U 352
2-Niiilinc U 1,760
2-Niil U 352
3.~-Dichbmbcnzidin U 704
3-Nitro8nilinc U 1,760
4-Bmmophcnyl  phenyl ether U 352
-1oro-34ncthylphnoi  (p-chloron-cresol)  U 352
4XMoroanilinc U 352
4-Chlorophcnyl  pknyl  ether U 352
4-Nitroanilinc U I.760
4+Mmphaml U 1,760
A - I E 100
A~ylcIK U 352
Aldol -tc I KN 600

.

Q. Limit Method

17.6 EPA6010
0.94 I EPA6010
0.837 EPA6010
1.05 EP~6010.
0.800 EPA9010
22.9 EPA6010
6.17 EPA6010
9.10 EPA6010
0.209 EPA6010
0.141 EPA747 I
1.78 EPA6010
70. I EPA6010
10.9 EPA6010
0.94 1 EPA6010
I35 EPA6010
8.89 EPA6010
0.732 EPA6010
16.8 EPA6010

352
352
352
352
1.760
352
352
352
1,760
352
352
352
352
1.760
352
1.760
352
704
1.760
352
352
352
352
I.760
1.760
352
352

EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270

A - Area Motor Shops Seepage Basin, Phase 1





















Appendix D: Data Tables D-77

SAMPLE NAME: AOBSBO301  (continued) Sample  ID: 102683

Coastituemt RQ AQ W Result

Vdatiks

TOlucnt

Trichloroethem  (TCE)
UlbWWl
vinyl aceate
vinyl chloride
XYk=(-u
CiS-@Dkhl~p~opene
lms-l$3aichlompropcm

5.00
5.00

N 100
10.0

1 0 . 0
5.00
5.00
5.00

Pestici&dPCBs

A&in
Am&w 1016
Arocb 1221
Arocbr  1232
Afwior  1242
Am&r 1248
Amckx 1254
Am&r 1260
Dicldrin
EtJdosul6n  I
Eltdosulfrn  II
Endosulfm  sulfate
En&in
Endrbkeunu

l-k+aof cpoxidc
Methoxychlor  (Mariate)
Toxaplrmc
alpha-- hcxachloride
4-
- hcxachloride
delta-Baamu hexachloride
m hexachlofidc  (Lindanc)

F
I

p. p’:DDE
pep’-DDT

U 1.73
U 34.6
U 69.2
U 34.6
U 34.6
U 34.6
U 34.6
U 34.6
U 3.46
U 1.73
U 3.46
U 3.46
UJ G 3.46
UJ G 3.46
U I .73
U 1.73
U 17.3
U 173
U 1.73
U 1.73
U I.73
U 1.73
U 1.73
U 1.73
UJ G 3.46
UJ G 3.46
UJ G 3.46

UI 6.12
15.6

Q. Limit mtbod

5.00
5.00

lo.0
10.0
5.00
5.00
5.00

EPA8240
EPA8240
EPA8240
EPA8240
EPA8240
EPA8240
EPA8240
EPA8240

1.73 EPA808 I
34.6 EPA808 1
69.2 EPA8081
34.6 EPA8081
34.6 EPA808 1
34.6 EPA808 I
34.6 EPA8081
34.6 EPA808 1
3.46 EPA808 I
1.73 EPA808 I
3.46 EPA808 1
3.46 EPA8081
3.46 EP.4808 I
3.46 EPA808 1
I .73 EPA808 I
1.73 EPA808 I
17.3 EPA808 I
173 EPA808 1
1.73 EPA808 I
I.73 EPA808 1
1.73 EPA808 I
1.73 EPA808 1
I .73 EPA808 I
1.73 EPA808 I
3.46 EPA808  t
3.46 EPA808 1
3.46 EPA8081

3.28 LANLMLRlOOM03
1.58 LANLMLRIOOMOD

A - Area Motor Shops Seepage Basin, Phase 1





















Appendix  D: Data Tables

SAMPLE  NAME: AOBSBO402  (mtinucd) Sample ID: 102686

coa8tltr#t

0uuoic  rid
Balzyi  akohol

. Bis(2chloroethoxy)  methane
Bis(2eblorodyl)  ether
Bis(24hIom~yl) ether
I3is(24hyIhcxyl)  phthalate
Butyl kntyl phu*

Diebutyl phthalate
- phthd*
~~4wth=-
Diknmfutan
Dkthylphthal8tc
Dimethyl  phthalatc
FlwmnthaK
Fluomu
I-kx8chloroklmK
Hauchloro~ienc
&xachlofocyclopcntadiene
I-kxxhlomcthak
Ildena(I.2s-sQpy=ne

N-Nitrosodi-cr-propylaminc
N-Nitrosodiphcnylaminc
NIphthilCIU
Nwbaucnc
Pent8chlofophcnol
Phenanthm

K
UIktOWt
Unlrnwm
UnknoWn
oaesol(2-muhylphmol)
w W-hYlphcnol)

Foiatiks

l,l.l-TrichJorocthanc
1.1JJ-TUT8dIlorotth~t
I ,1,2-Tricl1loroc&har1c
I.l-Dichloroethure
I.l-lX&lorotthent
IS-DiChlOWth~
l&Dich~enc (total)
WDidhOppiUle
2-- (MEK)
2-Hcunone
4-Methyl-2-pmanone
Acetone

.

RQ AQ BQ Result

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
U
U
U
J
J
J
U
U

J
U
U
U
U
U
U
U
U
U
U
U

N
N
N

I .?80
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
1.780
356
356
356
300
100
200
356
356

E 4.13
5.50
5.50
5.50
5.50
5 CO
5.50
5.50
Ii 0
110
11.0
II 0

Q. Llait Mctbod

1.780
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
356
1,780
356
356
356

;56
356

EPA8270
EPA8270
EPA8270.
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EP.48270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270
EPA8270

5.50 EPA8240
5.50 EPA8240
5.50 EPA8240
5.50 EPA8240
5.50 EPA8240
5.50 EPA8240
5.50 EPA8240
5.50 EPA8240
II.0 EPA8240
11.0 EPA8240
Il.0 EPA8240
I I.0 EPA8240

.

A - Area Motor Shops Seepage Basin, Phase 1





















Appendix Dt Data  Tables D-97

SAMPLE  NAICIE:  AOBSBO601  (cmtinutd) slmpk fl): 102689

comstkemt RQ BQ Resdt

Alumhuln
Antimony U
Arsenic J
BtiUm
Beryllium
Cadmium J
Calcium
Chfumium

Gz

J

Cyrnik UJ
iron

Magnesium
M*=
Mercury
Nickel
Potassium
Scknium
Silver
Sodium
Thallium
Vmwhn
Zinc

E

E

E

4270
3.55
1.40
19.6
0.230
0.326
87.5
4.90
0.713
4.40
0.120
2,230
8.20
74.8
15.9
0.0300
1.80
71.3
10.5
0.912
22.1
8.61
6.80
14.5

1.2,4-Trichloroknzenc U 355
I .2-Dichioroknzene U 355
13-Dichlorobcnzcnc U 355
I .I-Dichioroknzene U 355
2,4,5-Ttidtbopheno1 U 1,780
2,4,6_Tric)llorophcnol U 355
2,4--i U 355
2,cDimahyl  phtnol U 355
2,4-Dinitmphcnol U 1,780
2,4-Dinitzotolucnc U 355
2bDinitr0tolucnc U 355
2-chlormuphthalcnc U 355
2KhloKiphcnol U 355
2-Mcthyl4.6diniuophenol U 1,780
2-Methylruphthaiene U 355
2-Nitroaniline U 1.780
2-Niuophcnol U 355
X3’-Dichlorhenzidin U 710
3-Niaoanilint U 1,780
I-Bwnophcnyl  phenyl  ether U 355
4_Chloro-3-methylphenol  (p-chlorwn-crcsol)  U 355
4Khloroanilim U 355

.

Q. Limit Method

18.8 EPA6010
3.55 EPA6010
11.2 EPA6010
1.1 I EPA6010
0.253 EPA6010
0.405 EPA6010
17.0 EPA6010
0.912 EPA6010
0.810 EPA6010
1.01 EPA6010
0.850 EPA9010
22.2 EPA6010
5.98 EPA6010
8.81 EPA6010
0203 EPA6010
0.142 EPA747 1
1.72 EPA6010
67.9 EPA6010
10.5 EPA6010
0.912 EPA6010
131 EPA6010
8.61 EPA6010
0.709 EPA6010
16.3 EPA6010

355 EPA8270
355 EPA8270
355 EPA8270
355 EPA8270
1,780 EPA8270
355 EPA8270
355 EPA8270
355 EPA8270
1.780 EPA8270
355 EPA8270
355 EPA8270
355 EPA8270
355 EPA8270
1,780 EPA8270
355 EPA8270
1.780 EPA8270
355 EPA8270
710 EPA8270
1.780 EPA8270
355 EPA8270
355 EPA8270
355 EPA8270

A - Area Motor Shops Seepage Bas’m,  Phase 1





















Appendix D: Data Talks D-187

SAMPLE NAME: AOBSBO602  (contimrad) Sunple  ID: 102690

coastitrrcrt RQ AQ BQ Resatt

Vinyl dhidt
xylcnesww
cis-1$-Dichloropropcne
tms-1,3-Dichloroprqxopem

U
U
U
U

Il.0
5.50
5.50
5.50

Akin UJ 0 L 1.81
Amda 1016 UJ 0 L 36.2
Arodor  1221 UJ 0 L 72.4
Amclot 1232 UJ 0 L 36.2
Atodor 1242 UJ 0 L 36.2
Ardor 1248 UJ 0 L 36.2
Ardor 1254 UJ 0 L 36.2
Ardor 1260 UJ 0 L 36.2
Diildfin UJ 0 L 3.62
Endosulfhn  I UJ 0 L 1.81
Endcmlfan  II UJ 0 L 3.62
Endosulfm sulfate UJ 0 L 3.62
Endrin UJ OG t 3.62
Endrin ketone UJ OG L 3.62
Hcptachlor UJ 0 L 1.81
Hcptachlor cpoxide UJ 0 L 1.81
Mcthoxychlor  (Mariatc) UJ 0 L 18.1
Toxaphcne UJ 0 L 181.
alpha-Benzene hexachloride UJ 0 L 1.81
alpha_Chlordane UJ 0 L 1.81
beta-&nzenc hcxachloride UJ 0 L 1.81
delta-Benzene  hcxachloridc UJ 0 L 1.81
gamma-Benzene  hcxachloride (Lindanc) . UJ 0 L 1.81
gamma-Chlordane UJ 0 L 1.81
p,p’-DOD UJ OG L 3.62
p,p’-DDE UJ OG L 3.62
p,p’-DOT UJ QG L 3.62

Gross  Alpha
Non-volatile Beta
SAMPLE NAME: ABKSBFBOIC

9.95
Il.1

Sample ID: 102693

Location (SRS  Coordinates): .E .N
Ground Elevation Above MSL: fi
Depth of Core Interval: 0.00 to I .OO !I
Sample Type: 7 Sample Matrix: Water

Coastitucat RQ AQ BQ Result

l,l,l-TrichloFocthpm
1. I3,2-TctrachloFoethane
I, I2-Trichloroethanc
1 ,I -0ichloroethane
I, I -0ichlorwhem ’
1,2-Dichlorocthanc
I I-Dichlorocthene (total)
1 f-Dichloropropanc
2-Butanonc  (MEK)
2-Hex&lone
4-Methyl-2-pcntanon

U
U
U
U
U
U
U
U
U
U
U

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
10.0
10.0

Q. Limit Method

11.0 EPA8240
5.50 EPA8240
5.50 EPA8240.
5.50 EPA8240

I.81 EPA808 1
36.2 EPA8081
72.4 El’A8081
36.2 EPA808 I
3 6 . 2 EPA808 1
36.2 EPA8081
36.2 EPA8081
36.2 EPA8081
3.62 EPA808 1
I.81 EPA808 I
3.62 EPA808 I
3.62 EPA808 1
3.62 EPASQS  I
3.62 EPA808 I
1.81 EPA808 1
1.81 EPA808 1
18.1 EPA8081
181 EPA808 I
I .81 E PA808 I
1.81 EPA808 I
1.81 EPA808 1
f.81 EPA808 1
1.81 EPA808 I
1.81 EPA808 I
3.42 EPA808 I
3.62 EPA808 1
3.62 EPA8081

3.31 LANLMLRlOOMOD
1.63 LANLM~lOOMOD

Sample Moisture:

Q. Limit %lcthctd

5.00 EPA8240
5.00 EPA8240
5.00 EPA8240
5.00 EPA8240
5.00 EPA8240
5.00 EPA8240
5.00 EPA8240
5.00 EPA8240
IO.0 EPA8240
10.0 EPA8240
10.0 EPA8240

A - Area Motor Shops Seepage Basin, Phase I





























code constittlent

AMSSBl
AMSSBZ
AMSSB3
AMSSB4
AMSSBS
AMSSB6
AMSSB7
AMSSB8
AhGSB9

Aid01  Condensate
unknown
Alkane
Terpene
Aromatic
Chlorodifluoromcthane
Unknown Siloxane
UnknownHydrocahon
Unhewn Silane

A-Area Motor Shops Seepage Basin, Phase 1 E-l
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Appendix C.2
Air Modeling - Particulates

The approach for estimating inhalation exposures to particulates  released for soil in this
BRA was to convert the chemical concentrations in soil to dust concentrations in air
using simplified soil-to-air transmission relations specified by EPA guidance (USEPA,
1991).

Soil concentrations are multiplied by the Particulate Emissions Factor (PEF), to estimate
the concentration of chemicals that will be available for inhalation on resuspended soil
particles in the air. The PEF depends on physical features of the soil and site that affect
the resuspension of soil particles. This is a simplified resuspension model, but it is
adequate for the needs of the BRA and conforms to USEPA recommendations. USEPA
provides default assumptions that were used for most parameters in this BRA (USEPA,
1991).

Particulate emission factor (PEF) =
LsxY.DHxCFaxCFb

AxRFx(l-G)x

Width of contaminated area (LS) =

Wind speed in mixing zone (V) =

Diffusion  height @I-I) =

Area of contamination (A) =

Respirable fraction (RF) =

Fraction of vegetative cover (G) =

Mean annual wind speed (Urn) =

Equivalent threshold value of wind speed at 10 m (Ut) =

Fraction dependent on Um/Ut  (Fx) =

(site specific) meters
2.25 meterskec

2.00 meters
(site specific) meters2

0.036 g/meters2-hr

0.25 unitless

4.5 meterskec

12.80 meterskec

0.0497
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The USEPA default parameters were adopted in most cases for the inputs to the model
equations. Site specific parameters include the width of the contaminated area (LS) which
was 10 meters for the MSSB. The site specific area of contamination (A) was 685.0
meters*. The PEF calculated for the MSSB was 4.06E+9  m3/kg. The derivation of the
values used for the soil concentrations are presented with the risk and hazard calculations
in Appendices C.4 through C.6.

REFERENCES

USEPA, 1991. Risk Assessment Guidance for Superfund.  Volume 1 - Human Health
Evaluation Manual (Part B, Development of Risk Based Preliminary Remediation Goals).
Office  of Emergency and Remedial Response.
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Appendix C.3
Human Health Exposure Parameters

The values used for the RME exposure parameters and the guidance they are based on are
presented in Table C.3-1 through C.3-5 and the tables in Appendix D. Some exposure
parameters, such as body weight (BW)  and averaging time (AT), have general application
in all intake estimations. Other parameters, such as ingestion rates (IRJ and inhalation
rates (IRJ and skin surf&e  area (SA), are specific to the exposure pathway. Exposure
time, frequency, and duration estimate the total time a receptor may be exposed to a
contaminated medium. Exposure time (ET) is the number of hours per day that a receptor
is present at a specific exposure point. Exposure frequency (EF) is the number of days per
year that the exposure occurs, and exposure duration (ED) is the number of years which
exposure occurs.

.own On-Umt Wok

Under an actual land use scenario, the known on-unit worker is an individual who comes
to the unit on an infrequent or occasional basis, such as a researcher associated with an
organization that uses SRS as an outdoor laboratory. Table C.3-1 provides the RME
exposure parameters for this receptor. The ED for this worker is assumed to be five years,
a reasonable maximum length of time for an individual to work on a scientific study. An
EF of six days per year, or once every other month, is used in conjunction with an ET of
four hours for exposure to soils. The average (default) adult BW of 70 kg (154 lbs) is
used for the worker. For exposure to contaminants in the air, the inhalation rate of 2.5
m3/hr is used, based on a reasonable upper-bound inhalation rate of 20 m3/8 hour
workday (EPA, 1991a) for an adult male working at a moderate level of activity (i.e., 20
m3/d + 8 hours/d = 2.5 m3/hr).

The skin surface area of 3200 cm2 (i.e., 50’ percentile value for heads, hands, and
forearms) (EPA, 1992) is used to assess exposure of known on-unit workers via dermal
contact with soil. The adherence factor (AF) for soil is 1 .O mg/cm2,  which is considered
appropriate for evaluation of RME value intake assumptions (EPA, 1995).
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Different dermal absorption factors (ABS) for soil are used for organic and inorganic
COPCs: 1 .O percent for organics and 0.1 percent for inorganics (EPA, 1995). The
assumed oral IR (II,) for the known on-unit worker is 50 mg/d. This value is suggested by
EPA as the standard default value for adult soil ingestion in the workplace (EPA, 199 la).
The fraction ingested (FI) from a contaminated source is 1 .O, a conservative estimate that
all soil ingested is from the contaminated source.

. . .etical On-II-al W&

The RME exposure parameters for the hypothetical on-unit worker under a future
scenario are presented in Table C.3-2.  The ED for this worker is assumed to be 25 years,
which represents the national upper-bound (95fh  percentile) time working at the same
location (EPA, 1991a).  An EF of 250 days/year is assumed for the hypothetical on-unit
industrial worker. Exposure time assumed for inhalation of particulates f?om soil is 8
hours/day based on the amount of time the worker is assumed to spend at the unit. This
exposure time is a worst case estimate because it assumes that the particulate
concentration indoors is equal to the concentration outdoors. The average (default) adult
I3 W of 70 kg (154 lbs) is used for the worker. For exposure to contaminants in the air, the
inhalation rate of 2.5 m3/hr  is used, based on a reasonable upper-bound inhalation rate of
20 m3/8 hour workday (EPA, 1991 a) for an adult male working at a moderate level of
activity (i.e., 20 m3/d  + 8 hours/d = 2.5 m3/hr).

The skin surface area of 3200 cm2 (i.e., 50fh percentile value for heads, hands, and
forearms) (EPA, 1992) is used to asses exposure of industrial workers via dermal contact
with soil. The adherence factor (AF) for soil is 1.0 mg/cm2,  which is considered
appropriate for evaluation of RME value intake assumptions (EPA, 1995). Dermal
absorption factors (ABS)  used for soil are 1 .O percent for organics and 0.1 percent for
inorganics (EPA, 1995). The assumed oral IR (1%) for the known on-unit worker is 50
mg/d. The fraction ingested (FI) from a contaminated source is 1 .O, a conservative
estimate that all soil ingested is from the contaminated source.
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.othettcal l .On-but  Remhi

The RME exposure parameters for the hypothetical on-unit resident under a future
scenario are presented in Table C.3-3 and C.3-4. The ED for the resident is assumed to be
30 years, representing the national upper-bound (9Oti  percentile) time spent at one
residence (EPA, 1991a). Residential ED is apportioned between adulthood and childhood
exposure, with 24 years as an adult and six years as a child. An EF of 35OMays  is
assumed for the resident. ETs assumed for inhalation of particulates from soil are 15
hours/day (adult) and 18 hours/day (child) based on average time spent at home as
reported in time use studies (EPA, 1990). Particulate concentrations indoors and outdoors
are assumed to be equal.

The BW values are the average weight over the exposure period: 70 kg (154 lbs) for
adult and 15 kg (33 lbs for child (EPA, 1991a). In accordance with EPA guidance (EPA,
199 la) an adult body weight is used to calculate intake for older children and adults. An
IRi of 0.83 m3/hr  (i.e., 20 m3/d + 24 hours/d) for outdoor activities is used for adult
receptors in the future residential scenario (EPA, 1991a).  This value represents the
reasonable upper-bound IRi over an entire day for indoor and outdoor activities, including
periods of rest and light, moderate and heavy activity. The corresponding IRi for children
(used for the future residential scenario) is 1 .O m3/hr (EPA, 1990).

Skin surface areas (SA) used for resident exposure to soil are 50fi percentile values for
the body parts representing the RMI? head, hands, forearms and lower legs. Fiftieth
percentile values are used instead of 95& percentile values because 95ti percentile values
are misrepresentative of the surface area of individuals of average weight [e.g., 70 kg
(154 kg)] (EPA, 1989). It is assumed that the resident adult or child wars a short-sleeve
shirt, shorts, and shoes while gardening, working, or playing outdoors at home, with
about 25 percent of the total skin area exposed. This equates to an SA of 5000 cm2 for the
adult and 1800 cm2 for the child (EPA, 1992).

The adherence factor (AF) for soil is 1.0 mg/cm2,  which is considered appropriate for
evaluation of RME value intake assumptions (EPA, 1995). Dermal absorption factors
(ABS) used for soil are 1 .O percent for organics and 0.1 percent for inorganics (EPA,
1995). For the future on-unit residential receptor, an upper-bound soil RI of 200 mg/d  is
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assumed for children l-6 years of age and 100 mg/d for older children and adults (EPA,
199 1 a). The value assumed for fraction ingested (FI) from a contaminated source is 1 .O.
This conservative estimate assumes that all soil ingested is from the contaminated source.

Intakes of chemicals Corn  the ingestion of homegrown produce by the resident adult are
calculated using the I&s of 113, 202, and 123 g/d for lea@ vegetables, tuberous
vegetables, and fruits, respectively. Corresponding I&s used for the resident child are 42,
75, and 45 g/d. The ingestion rates are based on a daily total consumption of fruits and
vegetables at the 95* percentile for both age groups (EPA, 1990) and the child rates are
assumed to be 37 percent of adult rates. FI values used in the calculation of intakes from
homegrown produce ingestion by the hypothetical on-unit resident adult and child are
0.042, 0.0119, and 0.487 for leafy vegetables, tuberous vegetables and fruits,
respectively (EPA, 1990). The FI values represent the homegrown portion of all
vegetables ingested by the adult and child resident.

The exposure equations used to calculate risk and hazards for each receptor are included
with each calculation in Appendices C.4 through C.6.

Two methods were used to calculate the ingestion of homegrown produce for organics
and inorganics and are included with the appropriate risk and hazard calculations. The
ingestion of organics from homegrown produce is estimated from the actual RIME soil
concentration as recommended by EPA, Methods of Assessing lkposure to Chemical
Substances, Volume 8: Methods for Assessing Environmental Pathways of Food
Contamination, 1986.  This method estimates the root concentration, tuberous
concentration and transpiration stream concentration factor from the site-specific organic
carbon content of soil. The constituent specific calculation is included with each risk and
hazard calculations for ingestion of homegrown produce in Appendices C.4 through C.6.
For ingestion of inorganics from homegrown produce, published soil-to-plant transfer
factors were used to estimate the concentration in produce. Soil-to-plant transfer factors
for inorganices are provided in Table C.3-5. The calculation of inorganic concentrations
in homegrown produce is included with the risk and hazard in Appendices C.4 through
C.6.
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APPENDIX C.4
RISK AND HAZARD CALCULATIONS FOR UNIT COPCs

(Tables C.1 - C.17)
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