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Executive Summary

This Site Inspection (SI) Report summarizes the data and findings obtained from investigation activities conducted
at Areas of Concern (AOCs) 1, 2, 6, 7, and 8, located at the Naval Weapons Station (WPNSTA) Yorktown Cheatham
Annex (CAX) (Figure ES-1). The objectives of the Sl are to determine whether a release of hazardous constituents
has occurred from past Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)-
related activities and, if so, determine whether a suspected release warrants further action.

AQC 1, the Scrap Metal Dump, is a former debris disposal area that consists primarily of wood and metal debris that
date back to the World War | era. AOC 2, the Dextrose Dump, is a small former disposal area of glass bottles and
drums, and also consists of several rows of concrete foundation piers that at one time supported a Shipping House
associated with the explosives manufacturing facility named the Penniman Shell Loading Plant (PSLP). AOC 6, the
Penniman AOC, is comprised of five small, non-contiguous subareas associated with the former PSLP: the 1918
Drum Storage subarea (former drum storage area), the Ammonia Settling Pits subarea (wastewater settling pits),
the Trinitrotoluene (TNT) Graining House Sump subarea (sump pit), the TNT Catch Box Ruins subarea (used to
separate TNT particles from wastewater), and the Waste Slag Material subarea (pile of metallic slag material).
AOC 7, the Drum Disposal and Can Pit Area, includes several small surface debris disposal areas containing
numerous cans and a drum. AOC 8, Area South of Site 7, includes buried debris primarily consisting of metal and
wood.

In November 2000, CAX was placed on the National Priorities List (NPL), which required all subsequent environmental
restoration activities for the Department of the Navy (Navy) Installation Restoration (IR) sites on CAX to be conducted
under CERCLA unless and until removed from CERCLA authority. Sl activities at AOCs 1, 2, 6, 7, and 8 were conducted
in accordance with the Final Work Plan for Site Investigation of Various Areas of Concern, Naval Weapons Station
Yorktown Cheatham Annex, Williamsburg, Virginia (CH2M HILL, 2008a).

A “CERCLA-related release” is a release of hazardous substances, pollutants, and contaminants eligible for CERCLA
response as defined in CERCLA Sections 101(14) and 101(33). In other words, a CERCLA-related release is where past
site-specific activities resulted in spilling, leaking, disposing, or similar discharging of hazardous substances,
pollutants, or contaminants that are subject to CERCLA regulation into the environment.

To determine whether a CERCLA-related release occurred at each of the AOCs discussed above and/or whether any
release warrants further action, samples of environmental media and related data were collected for evaluation. The
environmental media data were evaluated via the three-step decision analysis process. The first evaluation of the
data collected was the “release assessment” (Step 1). That is, where inorganics are above background concentrations
or where any other constituents (such as non-inorganics) were detected, a potential release was suspected. It is
important to note that identifying a “suspected release” does not necessarily mean a CERCLA-related release
occurred. Nor does it mean that if a release occurred that the release warrants further action. Additional evaluation,
such as the consideration of historical site information and comparison of site-specific data to regulatory screening
criteria, is then used to refine the understanding of the “suspected release.” This additional evaluation is the subject
of the remaining decision analysis steps. These remaining steps consider such information as CERCLA eligibility of the
constituents identified, presence of exposure pathways, and conservative, where warranted, more realistic, risk-
based and other screening values published by regulatory agencies. The additional evaluation also includes a holistic
consideration of site-specific information (for example, historical information and media data) to make a
determination of whether the potential source area at each site was sufficiently characterized, and whether the
potential sources of contamination have been removed.

The outcome of the three-step decision analysis process is a conclusion of whether a CERCLA-related release likely
occurred and, if so, whether the suspected release warrants further action. If no CERCLA-related release is suspected
or if the data suggest a release does not warrant further action (including following source area elimination), then
preparation of a no action (NA) or no further action (NFA) decision document is recommended. If a CERCLA-related
release is suspected that warrants further action, recommendation for the further action is made.
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For each of the AOCs investigated during this SI, the site history, data collection activities, results of the data
evaluation (including the three-step decision analysis), and conclusions and recommendations are summarized in
Table ES-1. As listed below, the following is recommended for each of the sites:

e AOC1-Conduct an Expanded Sl for soil (hot spots), surface water and sediment (AOC 1 South only), and
groundwater

e AOC 2 —Collect surface and subsurface soil samples for hexavalent chromium, iron mercury, and pH analysis
to refine the COPC list and thus the removal area, then conduct an Interim Removal Action for soil and the
Area 2 buried debris. No action is recommended for groundwater.

e AOCG6 (by subarea) -

- 1918 Drum Storage — No Action for all media
- Ammonia Settling — Conduct an Expanded S| for groundwater

- TNT Graining House Sump and TNT Catch Box Ruins — Conduct a Remedial Investigation/Feasibility Study
(RI/FS) for soil and groundwater

e AOC 7 - Conduct an Expanded Sl for groundwater and an Interim Removal Action for waste/soil

e AOC 8 — Conduct an RI/FS for soil and groundwater

Vi ES011711002209VBO



TABLE ES-1

Summary of Conclusions and Recommendations

Site Inspection Report: CAX AOCs 1, 2, 6, 7, and 8

Cheatham Annex, Williamsburg, Virginia

Site
Name

Site
Description

Site
History

Potential
Source(s)

Potential
Release
Mechanism(s)

Site-specific
Data
Collected

Results of
3-step Decision
Analysis

Recommendations

AOC 1

Scrap Metal Dump

Unpermitted disposal area reportedly used for the
disposal of scrap metal, some debris dating back
to the WWI era. During 1998 site visits, two
corroded, empty cylinders were observed, labeled
"The Liquid Carbonic Co" (cylinders were removed
from AOC 1 in April 2000).

Surficial and buried debris within
two ravines denoted as AOC 1
North and AOC 1 South in this Site
Inspection (SI) Report

Leaching of constituents from
surficial and buried debris into
soil and groundwater

11 surface soil, 10 subsurface soil, and 3 groundwater
samples were collected from AOC 1 North, and 8
surface soil, 8 subsurface soil, and 4 groundwater
samples were collected from AOC 1 South

The data suggest the extent of debris has been sufficiently characterized at AOC 1. Exposure to PAHs and zinc
in surface soil and inorganics in groundwater may result in potential unacceptable risk to human health and
the environment at AOC 1 North. Exposure to PAH's and inorganics in surface soil and inorganics in
subsurface soil and groundwater may result in potential unacceptable risk to human health and the
environment at AOC 1 South. Additional soil samples at AOC 1 will need to be collected to further
characterize the extent of PAH and inorganic contamination in localized “hot spot” areas, as well as
collection of surface water and sediment samples at AOC 1 South to determine if PAHs and inorganics have
impacted these media. In addition, additional groundwater data is needed to confirm the results of elevated
inorganic constituent concentrations (in particular upgradient of the site) and verify the groundwater flow
direction.

Conduct an Expanded Site Inspection (ESI) at AOC 1 to further
characterize the extent of PAHs and inorganics in soil within localized
“hot spot” areas, as well as to determine if PAHs and inorganics have
impacted surface water and sediment at AOC 1 South. In addition,
permanent monitoring wells are recommended to confirm the results of
elevated inorganic constituent concentrations (in particular upgradient
of the site) and verify the groundwater flow direction.

AOC 2

Dextrose Dump

Unpermitted disposal area containing foundation
piers associated with the former Penniman Shell
Loading Plant (PSLP) Shipping House. Buried
dextrose bottles, respirator cartridges, several
unlabeled, empty 55-gallon drums, and military
clothing present.

Surficial and buried debris including
drums, respirator cartridges, and
dextrose bottles

Leaching of constituents from
surficial and buried debris into
soil and groundwater

10 surface soil, 18 subsurface soil, and 4 groundwater
samples were collected from AOC 2 during historical
investigations

The data suggest the extent of debris and groundwater contamination have been sufficiently characterized at
AOC 2. Exposure to 4,4'-DDT, mercury, and iron in surface soil, and mercury in subsurface soil, may result in
potential unacceptable risks to the environment (potential ecological receptors); however, the 4-4'-DDT
concentration of potential risk is located within the proposed Area 2 removal action. If chromium is in the
trivalent form and not the assumed hexavalent form, neither chromium nor arsenic would be HH COPCs in
soil. Thallium exceeded human heath screening criteria in one subsurface sample location; however, this
location is within the proposed Area 2 removal action. Additional surface and subsurface soil samples will
need to be collected to determine: (1) the form of chromium in soil; (2) whether or not the historic mercury
concentrations are background or a laboratory artifact; and (3) if iron does pose a potential ecological risk
(need pH data to confirm).

Conduct an Interim Removal Action to remove debris in Area 2. In
addition, collect surface and subsurface soil samples and analyze for
hexavalent chromium to determine if the removal action should include
arsenic and chromium "hot spots" (if chromium is in the trivalent form,
neither chromium nor arsenic would be HH COPCs). Also, collect
surface and subsurface soil samples and analyze for mercury to
determine if the concentrations are background or a laboratory artifact
and if the removal action should include mercury "hot spots." Lastly,
collect surface soil samples and analyzed for pH and iron to determine if
iron does pose a potential ecological risk and if the removal action
should include iron "hot spots.".

NFA for groundwater.

AOC 6

1918 Drum Storage
Subarea

This subarea was formerly used for the storage of
wooden barrels and 55-gallon drums when the
shell loading facility was active; however,
documentation regarding the contents of these
barrels and drums is unknown.

Wooden barrels and/or 55-gallon
drums, formerly stored at this
subarea

Discharge to ground surface;
leaching from soil into
groundwater

6 co-located surface and subsurface soil samples, and
3 groundwater samples were collected from this
subarea

The data suggest the extent of soil and groundwater contamination have been characterized within the 1918
Drum Storage Subarea. Exposure to surface soil, subsurface soil, and groundwater does not pose any
potential unacceptable risk to human health or the environment above background conditions and no
additional sampling is required.

NFA for all media (soil and groundwater).

Ammonia Settling
Pits Subarea

This subarea is comprised of three buildings
associated with the former PSLP; ammonia
settling occurred in Building 123, ammonia
evaporating occurred in Building 124, and
ammonia finishing occurred in Building 125.
Documentation listing the specific details of these
processes as well as the date(s) these processes
were conducted in these buildings is unknown.

Operations formerly conducted in
this subarea

Discharge to ground surface;
leaching from soil into
groundwater

5 co-located surface and subsurface soil samples and
3 groundwater samples were collected from this
subarea.

The data suggest the extent of soil contamination has been characterized within the Ammonia Settling Pits
Subarea. Exposure to inorganics in groundwater may result in potential unacceptable risk to human health
and the environment. Additional groundwater data is needed to confirm the results of elevated inorganic

constituent concentrations (in particular upgradient of the site) and verify the groundwater flow direction.

Conduct an Expanded Site Inspection (ESI) to install permanent
monitoring wells to confirm the results of elevated inorganic
constituent concentrations (in particular upgradient of the site) and
verify the groundwater flow direction.

TNT Graining House
Sump and Catch Box
Ruins Subarea

The TNT Graining House Sump and Catch Box
Ruins were formerly used as a sump and for
settling out TNT particles from wastewater
associated with the TNT Graining House (Building
121). Documentation listing the specific details of
these processes as well as the date(s) these
processes were conducted in Building 121 is
unknown.

Operations formerly conducted in
this subarea

Discharge to ground surface;
leaching from soil into
groundwater

7 co-located surface and subsurface soil samples and
4 groundwater samples were collected from this
subarea.

Exposure to SVOCs, explosives, and inorganics in soil and inorganics in groundwater, may result in potential
unacceptable risks to human health and the environment. Since the extent of SVOCs, explosives and inorganic
contamination in soil and inorganic contamination in groundwater have not been sufficiently characterized,
additional samples will need to be collected to characterize the nature and extent of SVOCs, explosives, and
inorganics in these media.

Conduct an Rl to characterize the nature and extent of contamination
within soil (SVOCs, explosives and inorganics) and groundwater
(inorganics - total and dissolved) and to quantify the risk associated with
these media.

Penniman Lake
Surface Water and
Sediment

Penniman Lake is a 48-acre surface body located
in the southeastern portion of CAX. Three of the
five AOC 6 subareas are located adajacent to
Penniman Lake.

Ammonia Settling Pit, TNT Graining
House Sump, and Catch Box Ruins
Subareas

Groundwater discharge and
surface runoff into Penniman
Lake

1 co-located surface water and sediment samples
were collected from Penniman Lake, adjacent to the
Ammonia Settling Pits subarea.

1 co-located surface water and sediment samples
were collected from Penniman Lake, adjacent to the
two TNT subareas

The data suggest there are no potential unacceptable human health or ecological risks from exposure to
Penniman Lake surface water and sediment related to the Ammonia Settling Pits or two TNT subareas. with
Penniman Lake adajcent, no additional sampling of Penniman Lake will be conducted.

No additional sampling of Penniman Lake related to the Ammonia
Settling Pit subarea ESI or two TNT subareas Rl will be conducted. (Any
future sampling of Penniman Lake will be conducted as part of the
Penniman Lake RI.)

IAOC 7

Drum Disposal and
Can Pit Areas

Two unlined, nonpermitted disposal areas whose
date(s) of debris disposal is unknown. Debris
identified within the former Drum Disposal Area
included empty 55-gallon drums, while debris
identified within the Can Pit included amber glass
Clorox bottles and 4-inch tall clear bottles buried
below the 5-gallon rusted cans. The can labeling
contained the word “tetrachloroethane.”

A former surficial 55-gallon drum
and buried 5-gallon cans

Discharge to the ground surface
from the former 55-gallon drum
and 5-gallon cans to ground
surface; leaching from soil to
groundwater

10 test pits were installed to determine the vertical
and horizontal extent of debris;

7 co-located surface and subsurface soil samples and
4 groundwater samples were collected

The data suggest the extent of debris has been sufficiently characterized at AOC 7. Exposure to lead,
manganese, and zinc in surface soil may result in potential risks to the environment (ecological receptors) and
exposure to ethylbenzene and inorganics in groundwater may result in potential unacceptable risks to human
health at AOC 7. Additional groundwater data is needed to confirm the results of elevated inorganic
constituent concentrations (in particular upgradient of the site) and verify the groundwater flow direction.

Conduct an Expanded Site Inspection (ESI) to install permanent
monitoring wells to confirm the results of elevated ethylbenzene and
inorganic constituent concentrations (in particular upgradient of the
site) and verify the groundwater flow direction. In addition, conduct an
Interim Removal Action to remove buried debris and to mitigate surface
soil inorganic contamination in the Can Pit and to mitigate surface soil
inorganic contamination at a localized hot spot within the former Drum
Disposal Area.
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TABLE ES-1
Summary of Conclusions and Recommendations

Site Inspection Report: CAX AOCs 1, 2, 6, 7, and 8

Cheatham Annex, Williamsburg, Virginia

Potential Site-specific Results of
Site Site Site Potential Release Data 3-step Decision
Name Description History Source(s) Mechanism(s) Collected Analysis Recommendations
IAOC 8 Unnamed AOC south |An unlined, nonpermitted disposal area whose Surficial and buried debris Leaching of constituents from 26 test pits were installed to determine the vertical The data suggest the extent of buried debris, soil and groundwater have not sufficiently been characterized at [Conduct an Rl to characterize the nature and extent of contamination

of Site 7 date(s) of debris disposal are unknown. Debris
identified at AOC 8 during the Sl includes wood,

surficial and buried debris into
soil and groundwater

and horizontal extent of debris;

AOC 8. Exposure to surface and buried debris, benzo(b)fluoranthene and Aroclor-1260 in soil and PCE and within soil (PAHs, PCBs, and inorganics) and groundwater (VOCs and
9 co-located surface and shallow subsurface soil

arsenic in groundwater may result in potential unacceptable risks to human health. Since the extent of buried |inorganics - total and dissolved), quantify the risks associated with these

concrete, glass, plexiglass, various metal debris
(wire, piping, fencing, bars, rods, chains),
construction debris (bricks, burned and unburned
wood, nails, burlap, plexiglass shards), a chalky,
blue powder, steel cylinders, a metal container,

samples and 4 groundwater samples were collected
throughout the site;

3 deep subsurface soil samples were collected from
the 3 test pits with the most extensive debris

debris has not been characterized, additional test pitting activities are needed to characterize its extent. In
addition, additional samples will need to be collected to characterize the nature and extent of
benzo(b)fluoranthene and Aroclor-1260 in soil and additional samples will need to be collected to

characterize the nature and extent of PCE and arsenic in groundwater.

media, and verify groundwater flow direction. Additional test pitting is
recommended to determine the horizontal extent of buried debris at
AOC 8 [due to the depth of debris, vertical delineation may not be
possible, but is expected to not extent beyond the groundwater table

(~30 feet below ground surface)] and to verify the presence/absence of
buried debris outside the bermed area. Since the extent of the southern
area of buried debris was not delineated, collection of additional soil
samples is recommended in this area.

and cable.
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SECTION 1

Introduction

This Site Inspection (SI) Report presents the data and findings obtained from investigation activities conducted at
the following five Areas of Concern (AOCs), located at the Naval Weapons Station (WPNSTA) Yorktown Cheatham
Annex (CAX) in Williamsburg, Virginia (Figures 1-1 and 1-2):

e AOC 1 (Scrap Metal Dump) - a former debris disposal area, consisting primarily of concrete and metal debris
and some wood debris (e.g., old railroad ties)

e AOC 2 (Dextrose Dump) - a former disposal area, consisting of glass bottles filled with dextrose (sugar) water,
unused respirator cartridges, empty 55-gallon drums, and unused military uniforms

e AOC 6 (Penniman AQC) - five separate sub-areas related to activities of the former Penniman Shell Loading
Plant (PSLP), which operated during World War | (WWI) on the property that now houses CAX

e AOC 7 (Drum Disposal and Can Pit Area) - a former disposal area, consisting of a few rusted, empty 55-gallon
drums scattered about the ground surface and an open pit containing rusted, empty 5 -gallon pails and glass
bottles

e AOC 8 (Area South of Site 7) — a former disposal area containing buried, construction-type debris (for
example, metal pipes and wood)

This report was prepared under the Department of the Navy (Navy), Naval Facilities Engineering Command
(NAVFAC), Mid-Atlantic Division, Comprehensive Long-term Environmental Action—Navy (CLEAN) N62470-08-D-
1000, Contract Task Order 056, for submittal to NAVFAC, United States Environmental Protection Agency (USEPA)
Region 3, and the Virginia Department of Environmental Quality (VDEQ). The Navy, USEPA, and VDEQ work jointly
as the CAX Tier | Partnering Team.

In 1998, AOCs 1 and 2 were identified as potential sources of contamination during a site visit by the Navy, USEPA,
and VDEQ (Navy, 2005). In 1999, the USEPA conducted a limited S| of the former PSLP and identified potential
sources of contamination. From this list of potential sources, five were chosen and designated as AOC 6 (Navy,
2005). The Navy discovered AOC 7 in the woods behind the CAX warehouse area in 2004 (Navy, 2005). A 1999
field investigation conducted at an area thought to be Site 7 (WWI disposal area) revealed it was actually a more
recent disposal area (Baker, 2001b), and it was re-designated as AOC 8 (Baker, 2001b).

The Sl field activities were conducted at the five AOCs from October through December 2008, to determine
whether a release of hazardous constituents has occurred from past Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)-related activities and, if so, determine whether a suspected release
warrants further action. Investigation activities were conducted in accordance with the Final Work Plan for
Site Investigation of Various Areas of Concern (CH2M HILL, 2008a), denoted in this report as the S| Work Planl.

1.1 Objectives and Approach

The overall objectives of the Sl are to determine whether a release of hazardous constituents to environmental
media has occurred from past CERLCA-related activities, and determine the appropriate path forward for each
AOC. The specific objectives of and approach of the Sl is as follows:

e Further characterize the environmental media at each AOC.

e Determine whether a suspected release warrants further action for those sites where a release attributed to
CERCLA-related activities is suspected (based on historical information, constituent-specific information,

1The sl Work Plan stated the findings and recommendations for AOC 1 would be documented in a separate report, as a supplement to the 2001 SI (Baker,
2001a) report. However, it was later decided that one report for all five AOCs would suffice.
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comparison of the detected concentrations to background levels and screening values, and, where warranted,
evaluation of the screening value exceedances).

1.1.1 Decision Analysis

To achieve these objectives, a series of evaluations was conducted using the historical information and sample
data for each site. This evaluation process consisted of three steps as follows:

Step 1—Determination of Potential CERCLA Eligibility and, if CERCLA-Eligible, Has a CERCLA-
Related Release Occurred at the Site?

To have a standard evaluation process for all AOCs, the first phase of Step 1 in the decision analysis is to
determine if an AOC is potentially CERCLA-eligible by evaluating information included in historical records, aerial
photographs, and site visit observations. If the AOC is determined to be CERCLA-eligible—that is, if it is reasonable
to assume CERCLA hazardous substances may have been released at the site—site-specific analytical data are
evaluated, if available.

Because it was determined that all AOCs included in this SI Report warranted sampling as part of an S|, it is
assumed that these sites are potentially CERCLA-eligible, and the second phase of Step 1 is conducted to
determine if there has been a potential CERCLA-related release at each AOC. A “CERCLA-related release” is a
release of hazardous substances, pollutants, and contaminants eligible for CERCLA response as defined in CERCLA
Sections 101(14) and 101(33).

A potential release is suspected if any inorganic constituents inconsistent with background concentrations are
detected or if any non-inorganic constituents are detected. To help determine whether site-specific inorganic
concentrations are inconsistent with background inorganic concentrations, at a minimum, discrete sample
concentrations are compared to the CAX background concentrations for individual inorganics. If it is determined
that a release has occurred, the process continues to Step 2.

Step 2—Does the CERCLA Release Pose Potential Unacceptable Risks to Human Health and the
Environment?

Step 2a—Comparison to Conservative Screening Values

If a CERCLA-related release is suspected, site-specific data (that exceed background, if available) are compared in
Step 2a to the most conservative screening values, which comprise (as applicable), the following:

e USEPA Regional Soil Screening Levels (SSLs) for protection of groundwater (soil) (November 2010)

e  USEPA Regional Screening Levels (RSLs) for industrial and residential soil (soil), residential soil (sediment), and
Tap Water (groundwater and surface water), adjusted as appropriate (for non-carcinogenic effects)
(November 2010 and June 20112)

e Federal Safe Drinking Water Act (Title 40 of the Code of Federal Regulations [CFR], Part 141) Maximum
Contaminant Levels (MCLs) (groundwater)3

e Site-specific ecological screening values (ESVs) (soil, groundwater, surface water, sediment) (sources included
in Table B-1 of the ecological risk screening appendix)?

2 The November 2010 values were the values available when the draft document was prepared. The June 2011 RSL table update became available while the
draft document was undergoing regulator review. Since the recommendation for the AOC 6 1918 Drum Storage subarea is NFA, its HH screen was re-run
with the June RSLs to determine if NFA was still an appropriate recommendation. None of the other risk screens were re-run with any of the June 2011 RSL
values. Also, with the June 2011 RSL table update, soil and tap water RSL values have been established for thallium (previously there were none). Therefore,
the draft revisions included a comparison of the results against the new thallium RSLs.

3 Although unfiltered (total) and filtered (dissolved) groundwater samples were collected, only unfiltered samples were analyzed in the human health risk
screening evaluation; analytical data from the filtered groundwater samples were reviewed for qualitative purposes only. (See Appendix A, Section A.2.1 for
details)

4 Although both total and dissolved groundwater data are included in the ecological screening tables, only dissolved metals data are considered when
selecting COPCs. The dissolved concentrations are likely to be more representative of what would be transported via the groundwater than the total
concentrations. (See Appendix B, Section B.2 for details.)
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e Background soil values for inorganics (CH2M HILL, 2011).

Additionally, on a site-specific basis, other screening criteria are used for data comparison. Toxicity Characteristic
Leaching Procedure (TCLP) sample screening criteria used during the Sl for investigation-derived waste (IDW) are
provided in USEPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods.

For the Sl, it is appropriate to compare only those site-specific concentrations above background to risk-based
screening criteria because the objective of the Sl is to not only determine whether a CERCLA-related release has
occurred, but also to assess if the release warrants further investigation or action. Background, therefore, must be
considered as part of this process. The CAX background UTLs are documented in the Final Background Report
(CH2M HILL, 2011).

Step 2b—Conduct a Qualitative Risk Evaluation Using More Realistic Assumptions

For constituents that are found above the conservative screening values during Step 2a, an additional evaluation
using more realistic assumptions is conducted in Step 2b. This additional evaluation was conducted to help
determine if further investigation or action would be warranted. For the purposes of this Sl, the more realistic
evaluation involved completing a qualitative risk screening to determine if those constituents exceeding
conservative screening values posed a potential risk to human health and the environment. This process allows a
“look ahead” to see what the likely risk drivers (if any) will be at the site. If the recommended path forward for an
AOC is an Expanded Sl or Remedial Investigation, the entire S| data set would be carried forward for further
guantitative risk assessment. Human health and ecological risk screenings were conducted for each AOC. Details
regarding the steps and processes used to conduct the human health and ecological risk screenings are provided
in Appendices A and B, respectively.

Step 3—Is Further Investigation or Action Required?

For Step 3, the results of Step 2, the historical site information, spatial distribution of constituents, and
constituent concentrations are evaluated to ensure that the potential source area for a CERCLA-related release
has been sufficiently characterized. If the characterization is complete, recommendations for a path forward will
be provided. If the recommended path forward is further investigation, the details regarding its implementation
will be submitted under separate cover in a Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP).

1.2 Organization of the S| Report
The SI Report is organized as follows:

e Section 1, Introduction, provides the objectives and decision analysis process of the Sl and describes the
physical characteristics of CAX.

e Section 2, Investigation Methodology, summarizes the Sl investigation and data collection activities.

e Sections 3 through 7 includes the history of investigations, conceptual site model (CSM), including site history,
the site physical setting, distribution of contamination and human health and ecological risk evaluations, and
the decision analysis for each AOC. Each section also includes the conclusions and recommendations for the
particular AOC.

e Section 8, References, lists the documents used in preparation of this report.

Tables and figures are presented at the end of each section, as applicable.

1.3 Physical Characteristics of CAX

This subsection summarizes the environmental setting of CAX, including a description, history, land use, climate,
topography, surface water, hydrogeology, and ecological resources. Site-specific information pertinent to the
release assessment is included in the site-specific sections.
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1.3.1 CAX Description and History

CAX consists of 2,300 acres of land on the York-James Peninsula, northwest of WPNSTA Yorktown (Figure 1-1).
CAX is bordered by Colonial National Historical Park on the northwest and east, Queens Lake subdivision to the
west, and the city of Williamsburg to the south and southwest. It is divided into two separate parcels, with the
larger parcel situated along the banks of the York River and the smaller parcel located south of the Colonial
Parkway and encompassing Jones Pond. The majority of CAX is undeveloped and heavily wooded.

CAX had been the location of the former PSLP, a large powder and shell loading facility operated by the DuPont de
Nemours Company (Dupont) during WWI. The facility closed in 1918 and the property was used for farming or
remained idle until CAX was commissioned in 1943 as a satellite unit of the Naval Supply Depot. From 1943 to
present, CAX has performed services in support of Naval ordnance missions that include packing and shipping
materials, warehousing, inventory management, local delivery, fuel management and distribution, technical
support, customer service, and care of sponsor-owned material. In 1987, CAX was designated the Hampton Roads
Navy Recreational Complex. Today, the mission of CAX also includes providing recreational opportunities to
military and civilian personnel, with outdoor recreational facilities including cabins, camp sites, an 18-hole golf
course, swimming pool, ball fields, freshwater and saltwater fishing areas, boating, wildlife watching, and hunting.

In October 1998, control of CAX was transferred from Fleet and Industrial Supply Center (FISC) to WPNSTA
Yorktown. On November 30, 2000, CAX was included on the National Priorities List (NPL). The CAX Federal
Facilities Agreement (FFA) was signed March 2005 and identified a total of 12 sites and seven AOCs (Navy, 2005).
The AOCs addressed in the SI (AOCs 1, 2, 6, 7, and 8) are depicted in Figure 1-2. All of these AOCs, with the
exception of AOC 1, are located within the main portion of CAX.

1.3.2 Current and Potential Future Land Use

Land use at CAX is categorized as Military Use according to the York County Planning Division 2025 Land Use Map
(York County, Virginia, Planning Division, 2005). Land uses of areas surrounding CAX include conservation,
recreation, commercial, residential, industrial, public, and agricultural (Baker, 2003). The future land use at CAX is
expected to remain unchanged. Potable water at CAX is provided by Newport News Waterworks (ASTDR, 2004).

1.3.3 Climate

The climate of the Virginia Peninsula is influenced by the moderating effects of the Atlantic Ocean. This results in
mild winters and long, warm summers. High humidity frequently occurs along the coast and less frequently inland.
Ground fog is frequent in the late summer, especially during the early morning hours. Freezing temperatures
occur intermittently from October through March. Average monthly temperatures in the area range from
approximately 38.8 degrees Fahrenheit (°F) in January to 77.4°F in July (Baker, 2003).

Because of its location near the coastline, York County is subject to easterly storms throughout late summer and
early fall, causing high tides and flooding. Intense hurricanes occasionally sweep the coast. Winter is characterized
by storms that move along the eastern seaboard. The storms from the north are associated with high winds and
precipitation occasionally in the form of snow, sleet, or rain; however, snow is seldom prolonged or heavy. The
average annual precipitation is 44 inches, with summer months being the wettest and winter months being the
driest (Baker, 2003).

Spring is a period of contrasting weather, particularly during March, with periods of frost. Summer is warm and
humid with occasional showers and afternoon thunderstorms. Autumn is a season of comfortable temperatures
averaging 60°F to 81°F and generally pleasant weather (Baker, 2003).

Winds are highly variable in the CAX area with prevailing winds usually from the south-southwest, although north-
northeasterly winds are common in some months. Onshore winds predominate during the spring and summer
(Baker, 2003).

1.3.4 Topography and Surface Water

The topography at CAX is characterized by gently rolling terrain dissected by ravines and stream valleys trending
predominantly northeastward toward the York River. Ground elevations at CAX vary from sea level along the
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eastern boundary, which borders the York River, to a maximum elevation of approximately 50 feet above mean
sea level (msl) on a few scattered hills in the western portion of the Annex. Valleys consisting of 40- to 60-foot
ravines with steep slopes (slopes exceeding 1:1) occur along the major creeks draining CAX (Baker, 2003). CAX is
bordered on the west by Cheatham Pond, on the north by the mouth of Queen Creek, on the east by the York
River, and on the south by King Creek. In 1943, dams were constructed to create the 108-acre Cheatham Pond
from Queen Creek, as well as the 43-acre Penniman Lake from King Creek. Both Queen Creek and King Creek are
tidal; however, Cheatham Pond and Penniman Lake are not. Damming a portion of the Cub Creek watershed
formed Jones Pond, a 69-acre freshwater non-tidal pond enclosed by several wooded ravines and located in the
northwestern section of CAX. Numerous small creeks flow through wooded ravines throughout CAX and drain into
tidal creeks that join the York River. In most areas, forests extend to the marsh and lake margins. The tributaries
of CAX all drain into the York River (Baker, 2003). The Walt Feurer Youth Pond (2 acres) and the Cat Fish Pond

(1 acre) are shallow, warm water, man-made ponds (Navy, 1998).

1.3.5 Geology

CAX is located in the Atlantic Coastal Plain Physiographic Province which is underlain by multiple layers of
unconsolidated sediments of Quaternary, Tertiary, and Cretaceous ages (Figure 1-3). The granite rock formations
of the Appalachian Mountains were eroded and sediment was transported from the mountains by rivers and
streams to the coast, building up layers of sediment that fanned out onto the continental shelf. Successive sea
level rises deposited fluvial estuarine and marine sediment, further building the Coastal Plain. Widely fluctuating
sea levels split the Coastal Plain into river terraces of different elevations bounded by scarp features resulting
from shoreline erosion. The Coastal Province is comprised of four terraces: Lackey Plain, Croaker Flat, Huntington
Flat, and Grafton Plain (from highest to lowest); and three scarps: Kingsmill, Lee Hall, and Camp Peary. As depicted
in Figure 1-4, CAX is within the Lackey Plain and Croaker Flat terraces separated by the Camp Peary scarp located
along the York River (Brockman et al., 1997).

A total of 10 geologic formations have been identified (Brockman et al., 1997) beneath CAX. The upper most
geologic formations consists of alluvial, colluvial, and marsh deposits composed of silt, sand, and pebbles with
some clay.

A 1985 soil survey report prepared by the Soil Conservation Service identified four soil association groups at CAX
(USDA, 1985). A general soil association map for CAX is shown on Figure 1-5, while a more detailed description of
the soil associations is provided in the soil survey.

1.3.6 Hydrogeology

The 10 geologic units beneath CAX are grouped into hydrostratigraphic units based on hydraulic characteristics.
The aquifers separated by confining/semi-confining units relevant to CERCLA investigations at CAX are, from
youngest to oldest, the Columbia aquifer, the Cornwallis Cave aquifer, and the Yorktown-Eastover aquifer.
Groundwater flow is locally controlled by topography with discharge to nearby surface water bodies and a
primary flow and discharge direction toward the York River.

Where present, the Columbia aquifer ranges in thickness from 5- to 10-feet thick, with horizontal hydraulic
conductivity between about 0.4 to 8 feet per day (ft/day) and vertical hydraulic conductivity between 2 x 10™ to
0.2 ft/day (Brockman et al., 1997). The hydraulic properties of the Cornwallis Cave aquifer are highly variable
because of depositional effects and physical and geochemical weathering. In general, horizontal hydraulic
conductivity ranges from 0.3 to 9 ft/day and vertical conductivity ranges from 6 x 10 to 0.2 ft/day (Speiran and
Hughes, 2001). The Cornwallis Cave aquifer is absent beneath the Croaker Flat (Brockman, et al, 1997), thus the
Yorktown-Eastover aquifer is the first groundwater encountered in this area (Figure 1-4). The thickness of the
Yorktown-Eastover aquifer across CAX ranges from 60 to 100 feet. Horizontal hydraulic conductivity ranges from
0.004 to 3 ft/day and vertical hydraulic conductivity ranges from 2 x 10 to 0.5 ft/day.
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1.3.7 Ecological Resources

Terrestrial flora on CAX consists predominantly of woodland species (Baker, 2005a). The following three types of
forest are present:

e Pine stands composed primarily of loblolly and Virginia pines
e Mixed pine and hardwood stands
e Hardwood stands

Elevated areas are the predominant locations of pine stands, while hardwood stands are found on slopes and
ravines. Native tree species found at CAX include beech, black cherry, red maple, sweet gum, various pines, white
ash, and white oak. The woodland’s understory is composed of various seedling trees and vine species, such as
Virginia creeper, briars, and honeysuckle. Ferns are found in many moist, shaded areas. Ornamental trees and
shrubs have been planted in the improved areas and along major roadways. None of the plant species that occur
on CAX are listed on the federal or Commonwealth endangered lists (Baker, 2005a).

Small, undeveloped tracts of land at CAX support a variety of indigenous wildlife species. Whitetail deer, beaver,
skunks, bobcats, red and gray foxes, squirrels, raccoons, opossums, and rabbits are present. Game birds, such as
wild turkey, quail, duck, and pheasants, are also residents. Songbirds common to the eastern Virginia area are in
abundance at CAX, along with a raptor population consisting of small hawks, owls, and osprey. Carrion-feeding
birds such as crows and turkey vultures are also common. The southern bald eagle (federally and state protected)
is known to nest nearby at WPNSTA Yorktown. Suitable habitat exists for roosting and perching in the area, but
only occasional sightings of eagles have been made (Baker, 2005a).

Wetlands are mainly found along principal tributaries to the York River and along the York River shoreline at CAX.
The following four major marsh types exist along these margins:

e Saltmarsh cordgrass communities
e Big cordgrass communities

e (Cattail communities

e Brackish water mixed communities

Freshwater wetlands are also present within the interior, non-tidal areas of the installation.

Salinities in the York River estuary bordering CAX can be characterized as mesohaline (from 15 to 20 parts per
thousand [ppt]), and can fluctuate depending on seasonal impacts, runoff, and rainfall. Of the 295 fish species
known from the Chesapeake Bay, only 32 are year-round residents. Nursery areas, foraging areas, and spawning
ground attract the remaining species from the Atlantic Ocean and freshwater tributaries each year. In the York
River, resident fish include hogchoker, weakfish, and oyster toadfish. Spot and croaker are common in nursery
and foraging areas in the summer and numerous anadromous and catadromous fish use the area during
migration, including the alewife, American eel, American shad, blueback herring, striped bass, and white perch.
Commercially and recreationally important species from the York River include American shad, bay anchovy, blue
crab, bluefish, croaker, spot, striped bass, summer flounder, and weakfish. The York River in the vicinity of CAX is a
designated crab pot fishery from March through November of each year; immediately north of CAX is a spawning
and nursery ground for blue crabs. Several species of endangered sea turtles (namely the green, hawksbill,
leatherback, loggerhead, and Kemp’s Ridley) are known to feed in the Chesapeake Bay and occasionally forage in
the York River, including in the vicinity of CAX during the summer.

The York River is designated as Essential Fish Habitat (EFH) for three species of fish managed by the Mid-Atlantic
Fishery Management Council—summer flounder, bluefish, and butterfish. Though both the bluefish and butterfish
use the more open, pelagic waters characteristic of the river, juvenile summer flounder often use unvegetated
nearshore sandy bottoms and salt marsh creeks as nursery areas. Other species likely to use salt marsh creeks
include anchovies, blue crabs, juveniles of migratory species, hard and soft-shell clams, killifish, minnows,
mummichogs, oysters, silversides, and weakfish.
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SECTION 1—INTRODUCTION

No federally or state-listed endangered or threatened species are currently using CAX habitats. Suitable habitat
exists on CAX for both the red-cockaded woodpecker (federally endangered) and the bald eagle (formerly
federally threatened and still protected by the Bald and Golden Eagle Protection Act and state threatened/
endangered). Bordering the CAX property is the York River, which provides seasonal habitat for federally and state
endangered Kemp's Ridley sea turtles and federally threatened loggerhead sea turtles. The shoreline along the
York River may also provide habitat for federally threatened piping plovers. Rare resources and communities
identified from CAX in the Virginia Department of Conservation and Recreation (VDCR) Natural Heritage Program
database and the CAX Natural Heritage Inventory include a significant great blue heron colony, low salt marsh and
salt scrub habitats, coastal plain depression ponds, non-riverine wet hardwood forests, and coastal plain
calcareous seepage swamps (Baker, 2005a).
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SECTION 2

Investigation Methodology

This section summarizes the field investigation procedures of the Sl conducted at the five AOCs from October
through December 2008. The Sl activities were conducted in accordance with the SI Work Plan (CH2M HILL,
2008a) and the Master Project Plan, Final Master Project Plan, Naval Weapons Station Yorktown, Yorktown,
Virginia and Cheatham Annex Williamsburg, Virginia (Baker, 2005b).

Table 2-1 summarizes the environmental data collected by site, media, analyses performed, sample
nomenclature, and sample depth during the Sl for AOCs 1, 6, 7, and 8 and also includes the historical
environmental data collected at AOC 2. Environmental data collected during the 2008 Sl field activities include the
following:

e Surface soil, shallow subsurface soil, and direct-push technology (DPT) groundwater sampling at AOCs 1, 6, 7,
and 8

e Test pitting and deep subsurface soil sampling at AOCs 7 and 8
e Surface water and sediment sampling at AOC 6
e Ground penetrating radar (GPR) data from AOC 6

As stated in the SI Work Plan (CH2M HILL, 2008a), it was assumed that the existing data set was sufficient and no
additional sampling was necessary at AOC 2. Previous investigations identified the horizontal and vertical extent
of disposed material. For those areas of AOC 2 where debris has been identified and sampling was not conducted,
the debris is inert (for example, dextrose bottles, deer carcasses, military uniforms) and is not considered a
CERCLA source. In AOC 2 where respirator cartridge canisters and 55-gallon drums were identified, analytical data
are adequate to support a qualitative risk screening approach and background comparison in order to determine
whether a release has occurred that may pose an unacceptable risk at AOC 2. The investigation methodology from
the previous investigations at AOC 2 is not summarized in this report and can be found in the historical
investigation reports (RMI, 1998; Baker, 1999, 2001b, and 2002). With the exception of the AOC 2 historical data,
only the 2008 Sl analytical data were used in the human health and ecological risk screenings conducted for

AOCs 1, 6,7, and 8.

A summary and discussion of the specific Sl field activities are included in Sections 3 through 7. Any deviations
from the SI Work Plan are discussed in these site-specific sections.

2.1 Pre-Investigation Activities

Before SI 2008 field investigation activities, underground utility clearance was conducted at each site on
October 15, 2008, by Accumark Inc. of Ashland, Virginia.

2.2 Potential Munitions Avoidance Support

CH2M HILL provided munitions and explosives concern (MEC)/material potentially presenting and explosive hazard
(MPPEH) avoidance support during the implementation of the field activities at AOC 6. MEC/MPPEH avoidance
support was conducted during the initial excavation activities at AOC 6 on October 21, 2008, within the TNT
Graining House Sump and Catch Box Ruins and Ammonia Settling Pit subareas because of the potential presence of
explosives with the soil. The initial soil samples from these subareas underwent expedited laboratory analyses.
Based on the analytical results of these soil samples, concentrations of explosive constituents in soil were
determined to be less than 10 percent and it was determined that the remaining intrusive Sl activities at AOC 6
could proceed without MEC/MPPEH avoidance.
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SITE INSPECTION REPORT AREAS OF CONCERN 1, 2, 6, 7, AND 8

2.3 Test Pits

Test pit investigations were conducted at AOCs 7 and 8 to identify the nature and extent of buried waste and
contaminated soil. No test pits were advanced at AOCs 1 or 6 because reported historic site use and the results of
previous investigations did not indicate the presence of buried waste (Baker, 2001a; Weston, 1998a,b). Test
pitting was conducted using a large backhoe with a 36-inch bucket capable of digging to a depth of approximately
20 feet. Soil and waste streams encountered during test pitting were characterized and logged in accordance with
Unified Soil Classification System (USCS) by a qualified geologist in accordance with the Trenching for Landfill
Delineation Standard Operating Procedure (SOP) included in the SI Work Plan (CH2M HILL, 2008a). Upon
completion of each test pit excavation, the test pit was backfilled with the excavated material. Grab soil samples
were collected from within the backhoe bucket or from the bottom of the excavated area via hand auger.

2.4 Soil

Surface and shallow subsurface soil samples were collected at AOCs 1, 6, 7, and 8 to determine if site soil had
been adversely impacted by historical site use. Preliminary sample locations were agreed upon by the Partnering
Team before mobilization based on existing analytical results, site history, and transport mechanisms. Exact
sampling locations were field determined from preliminary sample locations based on observed site conditions.

Soil samples were collected using either a hand auger, DPT-mounted drill rig, or a backhoe. The DPT drill rig and
backhoe used for the collection of soil samples was operated by American Environmental Drilling of Aberdeen,
North Carolina, and Parratt-Wolff Inc. of Hillsborough, North Carolina (at AOC 1 only). The DPT drill rig used a
hollow-stem auger macrocore system with 4-foot acetate sleeves that encapsulated the captured soil. Soil
sampling activities were conducted in accordance with the Soil Sampling and Homogenization of Soil and
Sediment Samples SOPs included in the SI Work Plan (CH2M HILL, 2008a).

Surface soil samples were collected from native soil 0 to 6 inches below ground surface (bgs) and shallow
subsurface samples were collected from 6 to 24 inches bgs. In addition, deep subsurface soil samples were
collected at AOC 7 (native subsurface soil samples CAAO7-SBTP04-1008, CAA07-SBTP06-1008, and CAAQ07-SBTOO05-
1008) and AOC 8 (native subsurface soil samples CAA08-SBTP14-1008 and CAA08-SBTP24-1008; non-native soil
sample CAA08-SBTP19-1008) from the bottom of test pits considered to be potentially impacted by debris. The
purpose of these additional subsurface samples was to determine the potential for vertical migration of
contaminants from buried debris.

Depending on the AOC, soil samples were analyzed for volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), polycyclic aromatic hydrocarbons (PAHSs), polychlorinated biphenyls (PCBs), total metals,
cyanide, total organic carbon (TOC), pH, and grain size. Table 2-1 summarizes the analytical parameters for each
AOC. Directly following soil collection, VOC samples were prepared first by pushing the non-homogenized soil
directly into laboratory provided bottleware while attempting to minimize headspace. After the VOC samples
were collected, the remainder of the collected soil was homogenized in a stainless steel bowl and then
transferred to the appropriate laboratory which provided sample containers for all other sample analytes. After
preparation, samples were packed on ice and shipped to the laboratory for analysis at the end of each day in
accordance with the CH2M HILL SOP entitled Sample Preservation.

Table 2-1 summarizes the soil samples collected at each site. Locations of soil samples collected during the
investigation activities are described in Sections 3 through 7 for the various AOCs.

2.5 Groundwater

The DPT method was used to install temporary monitoring wells and collect discrete groundwater samples at
AQCs 1, 6, 7, and 8, in order to determine if site groundwater had been adversely impacted by historical site use.
Preliminary sample locations were agreed upon by the Partnering Team before mobilization based on existing
analytical results, potential site risks, and transport mechanisms. Exact sampling locations were field determined
from preliminary sample locations based on observed site conditions. Temporary well installation and
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groundwater sampling activities were conducted in accordance with applicable SOPs as listed below. Locations of
temporary wells installed during the investigation activities are described in site-specific Sections 3 through 7.

2.5.1 DPT Groundwater Sampling

Before groundwater sample collection, a DPT drill was used to collect continuous macrocore soil cores in 4-foot
long acetate sleeves. Soil borings were characterized and logged in accordance with the USCS by a qualified
geologist. A boring log was created for each temporary well location and they are provided in Appendix C.

At AOGCs 1, 6, 7, and 8, temporary wells were installed within the aquifer where groundwater was first
encountered, at depths ranging between 6 and 36 feet bgs, set approximately 4 feet below the water table as
observed during logging of soil cores. Temporary wells were advanced using retractable steel rods fitted with an
expendable drive point and with a polyvinyl chloride (PVC) machine-slotted 0.01-inch screen to approximately

2 feet below where groundwater was first encountered (Table 2-2). At the desired sampling interval, extension
rods were sent downhole to hold the screen in place while the tool string and sheath were retracted, releasing the
expendable drive point and exposing the desired length of screen. The bore holes were allowed to cave-in around
the PVC screen. Temporary well installation activities were conducted in accordance with the CH2M HILL SOP
entitled Monitoring Well Installation.

DPT groundwater samples were collected using a peristaltic pump in accordance with the Low-Flow Groundwater
Sampling from Monitoring Wells SOP included in the SI Work Plan (CH2M HILL, 2008a), in order to minimize
drawdown and to obtain a sample representative of groundwater conditions in the surrounding geologic
formation. In general, the sample collection depth was approximately 0- to 2-feet below the water table.

Collection of groundwater samples was attempted within approximately 5 minutes of low-flow purging,
regardless of the observed turbidity since groundwater collected from the DPT is considered to be representative
of groundwater in that sample interval and did not require significant purging. New dedicated Teflon tubing was
used for sampling each DPT groundwater sample location. Measurements of pH, oxidation-reduction potential
(ORP), temperature, specific conductance, turbidity, and dissolved oxygen (DO) were collected during purging in
accordance with the Field Measurement of pH, Specific Conductance, Turbidity, Dissolved Oxygen, ORP, and
Temperature Using the Horiba® U-22 with Flowthrough Cell SOP included in the SI Work Plan (CH2M HILL, 2008a).
Groundwater quality measurements obtained before sample collection for each temporary well are presented in
Table 2-2.

Depending on the AOC, groundwater samples were analyzed for VOCs, SVOCs, PAHs, pesticides/PCBs, and total
and dissolved metals, mercury, and cyanide. Table 2-1 summarizes the analytical parameters for each AOC. After
preparation, samples were packed on ice and shipped to the laboratory for analysis at the end of each day in
accordance with the CH2M HILL SOP entitled Sample Preservation.

2.5.2 Borehole Abandonment

Temporary wells were abandoned immediately following the completion of groundwater sampling at each well.
The PVC portion of the well was pulled from the ground using the DPT rig while the disposable end points were
left in place. The PVC screen was broken down, decontaminated, and disposed as nonhazardous, solid waste.
Following well removal, the remaining void was filled with bentonite chips to ground surface.

2.6 Surface Water

Surface water samples, co-located with sediment samples, were collected from Penniman Lake, adjacent to three
of the five AOC 6 subareas to determine if site surface water had been adversely impacted by historical site use.
Preliminary sample locations were agreed upon by the Partnering Team before mobilization and were located
near depositional areas where contaminant impacts to Penniman Lake were most likely to occur. Exact sampling
locations were field determined and based on the preliminary sample locations and actual site conditions. Surface
water sampling activities were conducted in accordance with the Surface Water Sampling SOP included in the SI
Work Plan (CH2M HILL, 2008). Locations of surface water samples collected during the investigation are shown in
Section 5.
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Surface water samples were collected before sediment samples to avoid suspending sediment and skewing
surface water analytical results. Surface water samples were analyzed for SVOCs, explosives (including
pentaerythritol tetranitrate (PETN), 3,5-dinitroaniline, nitroglycerin, and nitroguanadine), total and dissolved
metals, cyanide, and hardness. All samples were collected by submerging a clean amber glass bottle in the surface
water with the mouth pointed upstream and the bottle tilted slightly downstream. Samples were then transferred
from the amber bottle to appropriate laboratory prepared bottleware. Filtered metals were pumped through a
0.45 -micron (um) filter before transferring the sample into bottleware. After preparation, samples were packed
on ice and shipped to the laboratory for analysis at the end of each day in accordance with the CH2M HILL SOP
entitled Sample Preservation. A summary of the samples collected is provided in the sample summary table
(Table 2-1).

During the surface water sample collection, the water quality parameters pH, ORP, temperature, specific
conductance, turbidity, and DO were recorded on a loose sheet of paper instead of in a field lob book, which was
a deviated from the Sl Work Plan and the specifications of the SOP entitled Preparing Field Log Books (CH2M HILL,
2008), and the sheet of paper was subsequently lost. Therefore, the water quality parameters cannot be
presented in this SI; however, this omission does not impact the quality of the collected samples.

2.7 Sediment

Co-located surface and subsurface sediment samples, also co-located with surface water samples, were collected
at AOC 6 within Penniman Lake in order to determine if site sediment had been adversely impacted by historical
site use. Preliminary sample locations were agreed upon by the Partnering Team before mobilization near
depositional areas where contaminant impacts to Penniman Lake were most likely to occur. Sediment sampling
activities were conducted in accordance with the Sediment Sampling and the Homogenization of Soil and
Sediment Samples SOPs included in the SI Work Plan (CH2M HILL, 2008). Locations of surface water samples
collected during the investigation are shown in Section 5.

Sediment samples were collected after surface water samples in order to avoid suspending sediment and skewing
surface water analytical results. Sediment samples were collected with an Ekman grab sampler from the side of
the boat. Surface sediment samples were collected from 0- to 4-inches bgs, while subsurface sediment samples
were collected from a depth of 4- to 8-inches bgs.

All sediment samples were analyzed for SVOCs, explosives, total metals, cyanide, acid volatile sulfide (AVS)/
simultaneously extracted metals (SEM), pH, TOC, and grain size. Following sediment sample collection, AVS/SEM
samples were collected first by pushing the bottleware directly into the sediment sample at the target interval.
After the AVS/SEM samples were collected, the remainder of the sediment was homogenized in a stainless steel
bowl! and then transferred to the appropriate laboratory-provided sample containers for all other sample
analytes. After preparation, samples were packed on ice and shipped to the laboratory for analysis at the end of
each day in accordance with the CH2M HILL SOP entitled Sample Preservation. A summary of the samples
collected is provided in the sample summary table (Table 2-1).

2.8 Surveying

Sampling points and test pits were field-determined based on preliminary sample locations agreed upon by the
Partnering Team before mobilization and staked at the time of sample collection. Following the completion of
sampling activities, global positioning system (GPS) coordinates were collected with a hand-held GPS to record
sample locations for each of the AOCs. These locations included soil samples, DPT groundwater samples, surface
water and sediment samples, and test pits.

2.9 Decontamination and Waste Management

All decontamination activities were conducted in accordance with the Decontamination of Drilling Rigs and
Equipment SOP and Decontamination of Personnel and Equipment SOP, as applicable (CH2M HILL, 2008).
Disposable sampling equipment and personal protective equipment (PPE), such as Masterflex tubing and nitrile
gloves, were treated as nonhazardous solid waste. After use, equipment was placed in plastic contractor bags and
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disposed of in an onsite trash dumpster. Non-disposable sampling equipment, such as hand augers, was
decontaminated before each use.

All downhole and non-disposable sampling equipment was decontaminated before and in between the collection
of each sample using a high-pressure steam cleaner with potable-grade water. Pressure washing was conducted
at the temporary decontamination pad. The decontamination pad consisted of a raised wood frame lined with a
high-density polyethylene tarp, which acted as a basin to collect fluids. These fluids were then pumped into an
appropriate 55-gallon drum to await characterization and disposal. All downhole and non-disposable sampling
equipment decontamination procedures were conducted in accordance with the Decontamination of Drilling Rigs
and Equipment SOP (CH2M HILL, 2008).

2.10Investigation-derived Waste Management

IDW generated during the Sl included well development groundwater, groundwater sampling purge water, and
decontamination rinse water from downhole and non-disposable sampling equipment. IDW was containerized in
approved 55-gallon drums, stored on secondary containment at the approved IDW staging location, and properly
labeled. In total, three 55-gallon drums of aqueous IDW were generated during investigation activities.

Before disposal, one composite sample was collected from all aqueous drums. The IDW sample was analyzed for
full TCLP analysis, ignitability, reactive cyanide, reactive sulfide, and corrosivity. The sample was collected by
submerging a clean amber glass bottle in the aqueous IDW and then transferring the sample from the amber
bottle to appropriate laboratory-prepared bottleware. Based on the analytical results, all IDW was identified as
nonhazardous and the IDW was disposed of by Capitol Environmental Services, Inc. at the Environmental Quality
Florida, Inc. landfill in Tampa, Florida, within 90 days of generation. IDW handling and disposal information are
included in Appendix D.

2.11 Addressing Additional Work Plan Comments

Following submittal of the Navy responses to the USEPA’s comments on the Draft Work Plan for Site Investigation,
Various Areas of Concern (CH2M HILL, 2008b), the USEPA provided additional comments following submittal of
the Draft Final Work Plan for Site Investigation, Various Areas of Concern (CH2M HILL, 2008c). The USEPA
expressed concern regarding the function of what they described as “large in-ground mixing tanks” found in the
shipping area and between the TNT graining house ruins and the ammonia evaporating building. No changes
were made to the AOC 6 sampling plan; however, the Navy did agree to research known Penniman information
regarding this item and present it in a separate technical memorandum. During the AOC 6 Sl activities, one of the
said “in-ground mixing tanks” was found. Therefore, while the field crew was mobilized, one DPT surface sail,
subsurface soil (6 to 24 inches bgs), and groundwater sample were collected in the vicinity of the tank. These
results will be included in the aforementioned technical memorandum.

In addition, the USEPA posed the question, “how did material enter and exit the ammonia settling pits and the
TNT graining house,” meaning did an underground piping system between the two exist? A geophysical survey
was conducted in the vicinity of the former ammonia settling pits and the TNT graining house and catch box ruins
to address the USEPA’s concern as to whether or not these buildings have underground piping that connected
them to each other or to other PSLP buildings for the transfer of explosives materials. The results of the
geophysical survey are presented in Section 5.

2.12 Data Quality Evaluation

In order to assess the effect of the overall analytical process on the availability of the analytical data for use by the
project team, a data quality assessment was conducted and the results of this assessment are summarized in
Appendix E.
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TABLE 2-1
AOC Sample Summary
Site Inspection for CAX AOCs 1, 2, 6, 7, and 8

Cheatham Annex, Williamsburg, Virginia

Top of Bott f
. L Media Sample Date Top Sample Collection Depth | Bottom Sample Collection Depth opo ottom o
Site Subarea Investigation sampled Analytes \dentification sampled (ft bes) (ft bes) Screened Interval Screened Interval
P ? ¢ 8 (ft bgs) (ft bgs)
CAA01-S501-1108 03-Nov-08 0 0.5 NA NA
CAA01-5502-1108 03-Nov-08 0 0.5 NA NA
CAA01-5502P-1108" 03-Nov-08 0 0.5 NA NA
CAA01-5503-1108 05-Nov-08 0 0.5 NA NA
CAA01-5503-1208" 18-Dec-08 0 0.5 NA NA
CAA01-5504-1108 03-Nov-08 0 0.5 NA NA
CAA01-S505-1108 03-Nov-08 0 0.5 NA NA
ss TCL organics, explosives, nitroglycerin, nitroguanadine, CAAOL-SS06-1108 04-Nov-08 o 05 NA NA
TAL inorganics/cyanide, TOC, pH 3 - “Nov- )
CAA01-SS06P-1108 04-Nov-08 0 0.5 NA NA
CAA01-5507-1108 05-Nov-08 0 0.5 NA NA
CAA01-5507-1208" 18-Dec-08 0 0.5 NA NA
CAA01-5508-1108 07-Nov-08 0 0.5 NA NA
CAA01-S509-1108 07-Nov-08 0 0.5 NA NA
E CAA01-5511-1108 07-Nov-08 0 0.5 NA NA
S
a
© CAA01-5516-1108 07-Nov-08 0 0.5 NA NA
@
=
o CAA01-5B01-1108 03-Nov-08 0.5 2 NA NA
S5 North 2008 CAX AOCs SI
2 CAA01-5B02-1108 03-Nov-08 0.5 2 NA NA
Q
9( CAA01-SB02P-1108 03-Nov-08 0.5 2 NA NA
CAA01-5B03-1108 05-Nov-08 0.5 2 NA NA
CAA01-5B03-1208" 18-Dec-08 0.5 2 NA NA
CAA01-SB04-1108 03-Nov-08 0.5 2 NA NA
<8 TCL organics, explosives, nitroglycerin, nitroguanadine, CAAD1-5B05-1108 03-Nov-08 05 2 NA NA
TAL inorganics/cyanide, TOC, pH CAAO1-5B06-1108 04-Nov-08 05 2 NA NA
CAA01-SB06P-1108 04-Nov-08 0.5 2 NA NA
CAA01-SB07-1108 05-Nov-08 0.5 2 NA NA
CAA01-SB07-1208° 18-Dec-08 0.5 2 NA NA
CAA01-5B08-1108 07-Nov-08 0.5 2 NA NA
CAA01-5B09-1108 07-Nov-08 0.5 2 NA NA
CAA01-5B16-1108 07-Nov-08 0.5 2 NA NA
CAA01-DWO01-1108 03-Nov-08 NA NA 4 8
TCL organics, explosives, nitroglycerin, nitroguanadine,
GW f " . : CAA01-DW02-1108 03-Nov-08 NA NA 9 13
TAL inorganics/cyanide (total and dissolved)
CAA01-DW03-1108 04-Nov-08 NA NA 32 26
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TABLE 2-1
AOC Sample Summary
Site Inspection for CAX AOCs 1, 2, 6, 7, and 8

Cheatham Annex, Williamsburg, Virginia

Top of Bott f
. L Media Sample Date Top Sample Collection Depth | Bottom Sample Collection Depth opo ottom o
Site Subarea Investigation sampled Analytes \dentification sampled (ft bes) (ft bes) Screened Interval Screened Interval
P ? ¢ 8 (ft bgs) (ft bgs)
CAA01-S510-1108 07-Nov-08 0 0.5 NA NA
CAA01-5512-1108 07-Nov-08 0 0.5 NA NA
CAA01-S513-1108 07-Nov-08 0 0.5 NA NA
CAA01-5514-1108 07-Nov-08 0 0.5 NA NA
ss TCL organics, explosives, nitroglycerin, nitroguanadine, CAADL-SS15-1108 07-Nov-08 o 05 NA NA
TAL inorganics/cyanide, TOC, pH i " “Nov 3
CAA01-5517-1208 18-Dec-08 0 0.5 NA NA
CAA01-5518-1208 18-Dec-08 0 0.5 NA NA
CAA01-5518P-1208" 18-Dec-08 0 0.5 NA NA
CAA01-S519-1208 17-Dec-08 0 0.5 NA NA
— CAA01-5B10-1108 07-Nov-08 0.5 2 NA NA
Esd
c
Q CAA01-SB12-1108 07-Nov-08 0.5 2 NA NA
Q
€
H CAA01-5B13-1108 07-Nov-08 0.5 2 NA NA
= South 2008 CAX AOCs SI
g CAA01-5B14-1108 07-Nov-08 0.5 2 NA NA
o B TCL organics, explosives, nitroglycerin, nitroguanadine, CAAOL-SB15-1108 07-Nov-08 0s ) NA NA
g TAL inorganics/cyanide, TOC, pH i " Nov .
: CAA01-5B17-1208 18-Dec-08 0.5 2 NA NA
o
< CAA01-5B18-1208 18-Dec-08 0.5 2 NA NA
CAA01-5B18P-1208" 18-Dec-08 0.5 2 NA NA
CAA01-5B19-1208 17-Dec-08 0.5 2 NA NA
CAA01-DW04-1108 05-Nov-08 NA NA 28 32
CAA01-DW04P-1108* 05-Nov-08 NA NA 28 32
ow TCL organics, explosives, nitroglycerin, nitroguanadine, CAAQ1-DW05-1208 18-Dec-08 NA NA 5 9
TAL inorganics/cyanide (total and dissolved) CAAGL-DWOSP-1208" 18-Dec-08 NA NA 5 9
CAA01-DW06-1208 18-Dec-08 NA NA 4 8
CAA01-DW07-1208 19-Dec-08 NA NA 5 9
SS TCL organics, explosives, TAL inorganics, cyanide CAA02-A2-DPB03-00-1098 22-Oct-98 0 0.5 NA NA
CAA02-A2-DPB03-03-1098 22-Oct-98 6 8 NA NA
Field Investigation - Site 1 and AOC 2 SB TCL organics, explosives, TAL inorganics, cyanide
Area west of Dextrose Bottle Area CAA02-A2-DPB03-09-1098 22-Oct-98 18 20 NA NA
(Baker, 1999)
ow TCL organics, explosives, TAL inorganics (filtered and CAA02-A2DPW03-1098 22-Oct-98 NA NA (not available) (not available)
unfiltered), cyanide CAA02-A2DPWO3P-1098 22-0ct-98 NA NA (not available) (not available)
CAA02-A2-DPB02-00-1098 22-Oct-98 0 0.5 NA NA
SS TCL organics, explosives, TAL inorganics, cyanide CAA02-A2-HA01-00-1098 22-Oct-98 0 0.5 NA NA
Q
5 CAA02-A2-HA01-00D-1098" 22-Oct-98 0 0.5 NA NA
o
§ CAA02-A2-DPB02-03-1098 22-Oct-98 6 8 NA NA
g Field Investigation - Site 1 and AOC 2
o Dextrose Bottle Area CAA02-A2-DPB02-10-1098 22-Oct-98 20 22 NA NA
T (Baker, 1999) . . . . .
~ SB TCL organics, explosives, TAL inorganics, cyanide
8 CAA02-A2-HA01-02-1098 22-Oct-98 1 2 NA NA
<
CAA02-A2-HA01-02D-1098" 22-Oct-98 1 2 NA NA
ow TCL organics, explosives, TAL inorganics (filtered and CAA02-A2DPW02-1098 22-Oct-98 NA NA (not available) (not available)
unfiltered), cyanide CAA02-A2DPW04-1098 22-0ct-98 NA NA (not available) (not available)
CAA02-A2-TP03-F-1199° 12-Nov-99 2 3 NA NA
3
Dextrose Bottle Area (soil within debris zone | Field Investigation - Site 7 and AOC 2 . . . . CAA02-A2-TP04-F-1199 12-Nov-99 25 3 NA NA
of test pit) (Baker, 2001) SB TCL organics, TAL inorganics and cyanide
P ! CAA02-A2-TPO5-F-1199° 12-Nov-99 15 2 NA NA
CAA02-A2-TPO6-F-1199° 12-Nov-99 2 25 NA NA
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TABLE 2-1
AOC Sample Summary
Site Inspection for CAX AOCs 1, 2, 6, 7, and 8

Cheatham Annex, Williamsburg, Virginia

Top of Bott f
. L Media Sample Date Top Sample Collection Depth | Bottom Sample Collection Depth opo ottom o
Site Subarea Investigation sampled Analytes \dentification sampled (ft bes) (ft bes) Screened Interval Screened Interval
i i ¢ ¢ (F bgs) (ft bgs)
CAA02-A2-TP03-N-1199" 12-Nov-99 3.5 4 NA NA
CAA02-A2-TP04-N-1199" 12-Nov-99 3.5 4 NA NA
Dextrose Bottle Area (Native soil underlying | Field Investigation - Site 7 and AOC 2 . . . .
SB TCL organics, TAL inorganics and cyanide -A2- -N- ¢ -Nov-! 3
debris in test pit) (Baker, 2001) ganic: inorganic: Cyani CAA02-A2-TP05-N-1199 12-Nov-99 3.75 4 NA NA
CAA02-A2-TP05-ND-1199™* 12-Nov-99 3.75 4 NA NA
CAA02-A2-TP06-N-1199" 12-Nov-99 3.5 4 NA NA
CAA02-A2-DPB01-00-1098 22-Oct-98 0 0.5 NA NA
SS TCL organics, explosives, TAL inorganics, cyanide CAA02-A2-DPB04-00-1098 22-Oct-98 0 0.5 NA NA
g CAA02-A2-HA02-00-1098 22-Oct-98 0 0.5 NA NA
<]
o
= CAA02-A2-DPB04-03-1098 23-Oct-98 6 8 NA NA
€
. ieation - Site 1 5
8 Drums and Filter Canisters Area Field Investigation - Site 1 and AOC CAA02-A2-DPB04-09-1098 23-0ct-98 18 20 NA NA
2 (Baker, 1999)
o
= SB TCL organics, explosives, TAL inorganics, cyanide CAA02-A2-DPB01-03-1098 22-Oct-98 6 8 NA NA
o)
o
~ CAA02-A2-DPB01-15-1098 22-Oct-98 30 32 NA NA
Q
o
< CAA02-A2-HA02-01-1098 22-Oct-98 0.5 1 NA NA
TCL ics, losives, TAL i ics (filtered and . .
Gw organics, explosives, TAL inorganics (filtered an CAA02-A2DPW01-1098 22-0ct-98 NA NA (not available) (not available)
unfiltered), cyanide
CAA02-A2-TPO1-F-1199° 12-Nov-99 3.5 4 NA NA
13
Drums and Filter Canisters Area (soil within Field Investigation - Site 7 and AOC 2 B TCL organics, TAL inorganics and cyanide (Note: sample CAA02-A2-TPO1-FD-1199 12-Nov-99 35 4 NA NA
debris zone of test pit) (Baker, 2001) CAA02-A2-TP01-F-1199 analyzed for TCL VOCs only)
P yeedft i CAA02-A2-TPO1-F1-1199° 12-Nov-99 3.5 4 NA NA
CAA02-A2-TP02-F-1199° 12-Nov-99 3.5 4 NA NA
4
Drums and Filter Canisters Area (Native soil Field Investigation - Site 7 and AOC 2 . . . . CAA02-A2-TP01-N-1199 12-Nov-99 48 54 NA NA
underlying debris in test pit) (Baker, 2001) SB TCL organics, TAL inorganics and cyanide
ving P ! CAA02-A2-TP02-N-1199" 12-Nov-99 6 7 NA NA
CAA06-S514-1108 11-Nov-08 0 0.5 NA NA
CAA06-5515-1108 11-Nov-08 0 0.5 NA NA
CAA06-S516-1108 11-Nov-08 0 0.5 NA NA
TCL SVOCs, explosives, nitroglycerin, nitroguanadine, TAL
SS . . . CAA06-5517-1108 11-Nov-08 0 0.5 NA NA
inorganics/cyanide, TOC, pH
CAA06-5518-1108 11-Nov-08 0 0.5 NA NA
CAA06-5519-1108 11-Nov-08 0 0.5 NA NA
CAA06-5519P-1108" 11-Nov-08 0 0.5 NA NA
Q
9( CAA06-SB14-1108 11-Nov-08 0.5 2 NA NA
c
c
£ CAA06-5B15-1108 11-Nov-08 0.5 2 NA NA
% 1918 Drum Storage Area 2008 CAX AOCs SI
o CAA06-5B16-1108 11-Nov-08 0.5 2 NA NA
8 TCL SVOCs, explosives, nitroglycerin, nitroguanadine, TAL
e} SB . . . CAA06-5B17-1108 11-Nov-08 0.5 2 NA NA
x inorganics/cyanide, TOC, pH
CAA06-5B18-1108 11-Nov-08 0.5 2 NA NA
CAA06-5B19-1108 11-Nov-08 0.5 2 NA NA
CAA06-5B19P-1108" 11-Nov-08 0.5 2 NA NA
CAA06-DW09-1108 11-Nov-08 NA NA 11 15
oW TCL SVOCs, explosives, nitroglycerin, nitroguanadine, TAL CAA06-DW10-1108 11-Nov-08 NA NA 105 14.5
inorganics/cyanide (total and dissolved) CAA06-DW10P-1108" 11-Nov-08 NA NA 105 145
CAA06-DW11-1108 11-Nov-08 NA NA 10 14
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TABLE 2-1

AOC Sample Summary

Site Inspection for CAX AOCs 1, 2, 6, 7, and 8

Cheatham Annex, Williamsburg, Virginia

Top of Bott f
. L Media Sample Date Top Sample Collection Depth | Bottom Sample Collection Depth opo ottom o
Site Subarea Investigation sampled Analytes \dentification sampled (ft bes) (ft bes) Screened Interval Screened Interval
P ? ¢ 8 (ft bgs) (ft bgs)
CAA06-5505-1008 21-Oct-08 0 0.5 NA NA
CAA06-S506-1008 21-Oct-08 0 0.5 NA NA
1
ss TCL SVOCs, explosives, nitroglycerin, nitroguanadine, TAL CAAQ6-5506P-1008 21-Oct-08 0 0.5 NA NA
norganics/cyanide, TOC, pH CAAO6-5510-1108 06-Nov-08 0 05 NA NA
CAA06-S511-1108 06-Nov-08 0 0.5 NA NA
CAA06-5512-1108 06-Nov-08 0 0.5 NA NA
CAA06-SB05-1008 21-Oct-08 0.5 2 NA NA
CAA06-5B06-1008 21-Oct-08 0.5 2 NA NA
1
8 TCL SVOCs, explosives, nitroglycerin, nitroguanadine, TAL CAA06-SB06P-1008 21-0ct-08 0.5 2 NA NA
inorganics/cyanide, TOC, pH CAAO6-5B10-1108 06-Nov-08 05 2 NA NA
CAA06-5B11-1108 06-Nov-08 0.5 2 NA NA
Ammonia Settling Pits 2008 CAX AOCs SI
CAA06-SB12-1108 06-Nov-08 0.5 2 NA NA
CAA06-DW02-1108 06-Nov-08 NA NA 10 14
oW TCL SVOCs, explosives, nitroglycerin, nitroguanadine, TAL CAAO6-DW03-1108 06-Nov-08 NA NA 8 12
inorganics/cyanide (total and dissolved) CAAGG-DWO04-1108 06-Nov-08 NA NA 10 14
CAA06-DW04P-1108" 06-Nov-08 NA NA 10 14
w TCL SVpCs, TALlnorgarllcs(cyanlde (tqtaland dissolved), CAADG-SW02-1008 23.0¢t-08 NA NA NA NA
explosives, nitroglycerin, nitroguanadine, hardness
TCL SVOCs, TAL inorganics/cyanide (total and dissolved),
SD explosives, nitroglycerin, nitroguanadine, TOC, pH, grain |CAA06-SD02-1008 23-Oct-08 0 4 inches bgs NA NA
size, AVS/SEM
% TCL SVOCs, TAL inorganics/cyanide (total and dissolved),
§ SSD explosives, nitroglycerin, nitroguanadine, TOC, pH, grain |CAA06-SSD02-1008 23-Oct-08 4inches bgs 8 inches bgs NA NA
8 size, AVS/SEM
<
é CAA06-5501-1008 20-Oct-08 0 0.5 NA NA
=
§ CAA06-5502-1008 21-Oct-08 0 0.5 NA NA
8 CAA06-S503-1008 21-Oct-08 0 0.5 NA NA
o
< TCL SVOCs, explosives, nitroglycerin, nitroguanadine, TAL
SS N . . CAA06-5504-1008 21-Oct-08 0 0.5 NA NA
inorganics/cyanide, TOC, pH
CAA06-S507-1108 05-Nov-08 0 0.5 NA NA
CAA06-5508-1108 06-Nov-08 0 0.5 NA NA
CAA06-S513-1108 06-Nov-08 0 0.5 NA NA
CAA06-5B01-1008 20-Oct-08 0.5 2 NA NA
CAA06-5B02-1008 21-Oct-08 0.5 2 NA NA
CAA06-5B03-1008 21-Oct-08 0.5 2 NA NA
B TCL SVQCS, explf)slves, nitroglycerin, nitroguanadine, TAL CAA06-5B04-1008 21-0ct-08 05 2 NA NA
inorganics/cyanide, TOC, pH
CAA06-5B07-1108 05-Nov-08 0.5 2 NA NA
TNT Graining House Sump and Catch Boxes 2008 CAX AOCs SI
CAA06-5B08-1108 06-Nov-08 0.5 2 NA NA
CAA06-5B13-1108 06-Nov-08 0.5 2 NA NA
CAA06-DW01-1108 05-Nov-08 NA NA 10 14
oW TCL SVOCs, explosives, nitroglycerin, nitroguanadine, TAL CAA06-DW06-1108 10-Nov-08 NA NA 8 12
inorganics/cyanide (total and dissolved) CAAO6-DWO07-1108 10-Nov-08 NA NA 9 13
CAA06-DW08-1108 10-Nov-08 NA NA 9.5 13.5
W TCL SVOCs, TAL inorganics/cyanide (total and dissolved), CAA06-5W01-1008 23-Oct-08 NA NA NA NA
explosives, nitroglycerin, nitroguanadine, hardness CAAOB-SWO1P-1008" 23-0ct-08 NA NA NA NA
TCL SVOCs, TAL inorganics/cyanide (total and dissolved), |cAA06-SD01-1008 23-Oct-08 0 Z4inches bgs NA NA
SD explosives, nitroglycerin, nitroguanadine, TOC, pH, grain
size, AVS/SEM CAA06-SD01P-1008" 23-Oct-08 0 4 inches bgs NA NA
TCL SVOCs, TAL inorganics/cyanide (total and dissolved),
SSD explosives, nitroglycerin, nitroguanadine, TOC, pH, grain |CAA06-SSD01-1008 23-Oct-08 4 inches bgs 8 inches bgs NA NA

size, AVS/SEM
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TABLE 2-1
AOC Sample Summary
Site Inspection for CAX AOCs 1, 2, 6, 7, and 8

Cheatham Annex, Williamsburg, Virginia

Top of Bott f
. L Media Sample Date Top Sample Collection Depth | Bottom Sample Collection Depth opo ottom o
Site Subarea Investigation sampled Analytes \dentification sampled (ft bes) (ft bes) Screened Interval Screened Interval
P ? ¢ 8 (ft bgs) (ft bgs)
CAA07-5503-1008 29-Oct-08 0 0.5 NA NA
1
ss TCL organics, explosives, nitroglycerin, nitroguanadine, CAA07-5503P-1008 29-Oct-08 0 05 NA NA
TAL inorganics/cyanide, TOC, pH CAA07-5506-1008 31-0ct-08 0 05 NA NA
CAA07-S507-1008 31-Oct-08 0 0.5 NA NA
CAA07-5B03-1008 29-Oct-08 0.5 2 NA NA
CAA07-5B03P-1008" 29-Oct-08 0.5 2 NA NA
Drum Disposal Area 2008 CAX AOCs SI
8 TCL organics, explosives, nitroglycerin, nitroguanadine, CAAQ7-5806-1008 31-Oct-08 0.5 2 NA NA
TALinorganics/cyanide, TOC, pH CAAO7-SBTPO6-1008 31-0ct-08 10 10 NA NA
CAA07-5B07-1008 31-Oct-08 0.5 2 NA NA
CAA07-SBTP05-1008 31-Oct-08 10 10 NA NA
aw TCL organics, explosives, nitroglycerin, nitroguanadine, CAAQ7-DW03-1008 30-Oct-08 NA NA 17.5 215
Li k . .
@ TAL inorganics/cyanide (total and dissolved) CAAOT-DWO3P-1008" 30-0ct-08 NA NA 175 215
<
F] TCL organics, explosives, nitroglycerin, nitroguanadine,
S SS ! g ! " |cAA07-5504-1008 30-Oct-08 0 0.5 NA NA
_% TAL inorganics/cyanide, TOC, pH .
a
5 TCL organics, explosives, nitroglycerin, nitroguanadine,
< Drum Disposal Area (downgradient) 2008 CAX AOCs SI SB . X X CAAQ7-5B04-1008 30-Oct-08 0.5 2 NA NA
c TAL inorganics/cyanide, TOC, pH
®
€
2 TCL organics, explosives, nitroglycerin, nitroguanadine,
o GW . N o . " |cAA07-DW04-1008 31-Oct-08 NA NA 9 13
~ TAL inorganics/cyanide (total and dissolved)
Q
o
< ss TCL organics, explosives, nitroglycerin, nitroguanadine, ~|CAA07-5502-1008 29-Oct-08 0 0.5 NA NA
Li k .
TAL inorganics/cyanide, TOC, pH CAAQ7-5505-1008 30-0ct-08 0 05 NA NA
CAA07-5B02-1008 29-Oct-08 14 16 NA NA
N TCL organics, explosives, nitroglycerin, nitroguanadine,
Can Pit 2008 CAX AOCs SI SB . . . CAA07-SB05-1008 30-Oct-08 0.5 2 NA NA
TAL inorganics/cyanide, TOC, pH
CAA07-SBTP04-1008 30-Oct-08 10 10 NA NA
oW TCL f)rganics., explos?ves, nitroglycerin, nitroguanadine, CAAO7-DWO02-1008 30-0ct-08 NA NA 20 2
TAL inorganics/cyanide (total and dissolved)
TCL organics, explosives, nitroglycerin, nitroguanadine,
SS CAA07-S501-1008 29-Oct-08 0 0.5 NA NA
TAL inorganics/cyanide, TOC, pH .
TCL organics, explosives, nitroglycerin, nitroguanadine,
i i SB CAA07-SB01-1008 29-Oct-08 0.5 2 NA NA
Can Pit (upgradient) 2008 CAX AOCs SI TAL inorganics/cyanide, TOC, pH
oW TCL organics, explosives, nitroglycerin, nitroguanadine, CAAO7-DWO1-1008 30-0ct-08 NA NA 19 23

TAL inorganics/cyanide (total and dissolved)
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TABLE 2-1
AOC Sample Summary
Site Inspection for CAX AOCs 1, 2, 6, 7, and 8

Cheatham Annex, Williamsburg, Virginia

Top of Bott f
. L Media Sample Date Top Sample Collection Depth | Bottom Sample Collection Depth opo ottom o
Site Subarea Investigation sampled Analytes \dentification sampled (ft bes) (ft bes) Screened Interval Screened Interval
P ? ¢ 8 (ft bgs) (ft bgs)
CAA08-5501-1008 22-Oct-08 0 0.5 NA NA
CAA08-5502-1008 22-Oct-08 0 0.5 NA NA
CAA08-5503-1008 22-Oct-08 0 0.5 NA NA
ss TCL organics, explosives, nitroglycerin, nitroguanadine, CAADS-5504-1008 24-0ct-08 o 05 NA NA
TAL inorganics/cyanide, TOC, pH i " el 3
CAA08-5505-1008 24-Oct-08 0 0.5 NA NA
CAA08-5507-1008 27-Oct-08 0 0.5 NA NA
CAA08-5508-1008 28-Oct-08 0 0.5 NA NA
CAA08-5B01-1008 22-Oct-08 0.5 2 NA NA
CAA08-5BTP24-1008 27-Oct-08 20 20 NA NA
(site) 2008 CAX AOCs SI CAA08-SB02-1008 22-Oct-08 0.5 2 NA NA
CAA08-5B03-1008 22-Oct-08 0.5 2 NA NA
B TCL organics, explosives, nitroglycerin, nitroguanadine, CAADB-5B04-1008 24-Oct-08 0.5 2 NA NA
TAL inorganics/cyanide, TOC, pH CAAO8-SBTP14-1008 23-0ct-08 20 20 NA NA
E CAA08-5B05-1008 24-Oct-08 0.5 2 NA NA
£
E CAA08-SBTP19-1008 24-Oct-08 20 20 NA NA
£
5
3 CAA08-5B07-1008 27-Oct-08 0.5 2 NA NA
©
@
< CAA08-5B08-1008 28-Oct-08 0.5 2 NA NA
0
Q
9( oW TCL organics, explosives, nitroglycerin, nitroguanadine, CAA08-DW02-1008 28-Oct-08 NA NA 10 14
TAL inorganics/cyanide (total and dissolved)
CAA08-DW03-1008 27-Oct-08 NA NA 9 13
ss TCL organics, explosives, nitroglycerin, nitroguanadine, CAA08-5506-1008 27-Oct-08 0 0.5 NA NA
TAL inorganics/cyanide, TOC, pH CAA08-SS06P-1008" 27-Oct-08 0 0.5 NA NA
(downgradient) 2008 CAX AOCs S| B Lit organics, e;plos?‘;es}rgtcmg:‘yceri"' nitroguanadine, [CAA0 38061008 27008 o5 2 s w
norganics/cyanice, To%. CAAO8-SBOGP-1008! 27-0ct-08 05 2 NA NA
oW TCL organics, explosives, nitroglycerin, nitroguanadine, CAA08-DW04-1008 27-0ct-08 NA NA 5 9
TAL inorganics/cyanide (total and dissolved) CAACS-DWO4P-1008* 27-0ct-08 NA NA 5 9
<s TCL organics, explosives, nitroglycerin, nitroguanadine, CAA08-5509-1008 28-0ct-08 0 0.5 NA NA
TAL inorganics/cyanide, TOC, pH CAAO08-SS09P-1008" 28-Oct-08 0 0.5 NA NA
( dient) 8 TCL organics, explosives, nitroglycerin, nitroguanadine, CAA08-5B809-1008 28-0ct-08 0.5 2 NA NA
upgradient; 2008 CAX AOCs SI : " "
TAL inorganics/cyanide, TOC, pH CAAO8-SBO9P-1008" 28-0ct-08 0.5 2 NA NA
oW TCL organics, explosives, nitroglycerin, nitroguanadine, CAAOS-DWO01-1008 28-0ct-08 NA NA 16 20

TAL inorganics/cyanide (total and dissolved)

Notes:

*Duplicate sample

2Sample recollected for analysis of pesticides/PCBs since lab inadvertently neglected to conduct these analyses for the November 2008 sample

3Sample collected from fill zone
“Native soil sample

NA - Not applicable

SS - surface soil

SB - subsurface soil

GW - groundwater

SD - sediment

bgs - below ground surface
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TABLE 2-2

Summary of Final Water Indicator Parameters Prior to Groundwater Sample Collection

DPT GW Sampling Fall 2008

Cheatham Annex, Williamsburg, Virginia

Field Parameter
Aoc DPT Location DTW Screen oH Corsrzz‘c:ltfalfice Turbidity DO Temperature Salinity ORP
Interval (ms/cm) (NTU) (mg/L) (°C) (%) (mvV)
AOC 1 AOC1-DWO01 4' 4'-9' 5.91 0.682 747.0 3.92 16.51 0.03 +168
AOC 1 AOC1-DW02 9' 9'-13' 5.74 0.888 301.0 0.65 17.11 0.04 -323
AOC 1 AOC1-DWO03 32' 32'-36' 5.91 0.720 ERR 0.46 18.24 0.03 -554
AOC 1 AOC1-DW04 28' 28'-32' 5.11 8.771 ERR 0.69 18.17 0.04 -492
AOC 1 AOC1-DWO05 5' 0'-6' 6.96 ERR ERR 11.13 10.22 0.04 -77
AOC 1 AOC1-DWO06 4' 0'-6' 10.45 ERR 68.2 10.20 11.31 0.01 -123
AOC 1 AOC1-DWO07 5' 0'-7' 7.26 0.722 8.0 2.65 12.29 0.03 -93
AOC 6 AOC6-DWO01 9.5' 10'-14' 5.88 0.408 702.0 0.70 18.05 0.02 -297
AOC 6 AOC6-DWO02 11' 10'-14' 5.55 0.457 ERR 0.66 18.96 0.02 -403
AOC 6 AOC6-DWO03 8' 7'-11' 5.36 0.438 254.0 0.71 19.27 0.02 -253
AOC6 AOC6-DW04 10' 10'-14' 4.96 0.349 ERR 3.72 17.98 0.01 -89
AOC 6 AOC6-DWO05 10' 9'-13' 6.86 0.444 ERR 0.03 17.54 0.02 -388
AOC 6 AOC6-DWO06 ~8' 8'-12' 6.85 0.404 ERR 0.00 19.46 0.02 -208
AOC 6 AOC6-DWO07 9' 9'-13' 7.11 0.522 ERR 0.01 18.52 0.02 -231
AOC 6 AOC6-DWO08 9.5' 10'-14' 7.00 0.457 921.0 0.00 18.85 0.02 -176
AOC 6 AOC6-DW09 11' 11'-15' 6.71 0.998 ERR 0.00 18.13 0.05 -78
AOC 6 AOC6-DW10 ~10.5' 11'-15' 6.86 0.853 ERR 0.01 19.10 0.04 +13
AOC 6 AOC6-DW11 ~10' 11-15' 6.80 0.685 ERR 0.02 17.89 0.03 -94
AOC 7 AOC7-DWO01 19' 19'-23' 6.20 0.608 ERR 0.83 15.91 0.03 -499
AOC 7 AOC7-DW02 20' 20'-24' 6.10 0.698 630.0 6.30 16.13 0.03 +131
AOC7 AOC7-DW03 ~17.5' 18'-22' 6.13 0.690 ERR 6.49 16.04 0.03 +111
AOC 7 AOC7-DW04 9' 9'-13' 5.60 0.585 229.0 1.64 16.44 0.02 +58
AOC 8 AOC8-DWO01 ~15.5' 16'-20' 5.78 0.536 ERR 5.28 18.13 0.02 +98
AOC 8 AOC8-DW02 ~9.5' 10'-14' 6.10 0.482 ERR 1.15 16.92 0.02 -227
AOC 8 AOC8-DWO03 9' 9'-13' 5.96 0.486 ERR 0.95 18.30 0.02 -457
AOC 8 AOC8-DW04 5' 5'-9' 6.08 0.584 660.0 0.87 17.42 0.02 -115
Notes

1 .
Instrument error is assumed
DTW- Depth to Water

Specific conductance is the electrical conductivity value standardized to 25°C (degrees Celsius)

mS/cm - millisiemens per centimeter; 1 siemen = 1/ohm = mho.
NTU - Nephelometric Turbidity Units

DO - Dissolved Oxygen
mg/L - milligrams per liter

°C - degrees Celsius

ORP - Oxidation-Reduction Potential

mV - millivolts

ERR - Instrument error; turbidity likely >999




SECTION 3

AOC 1—Scrap Metal Dump

This section presents an evaluation of the results from the S| performed at AOC 1. The section includes a summary
of the previous investigations conducted at the site, the CSM, and the release assessment decision analysis.

3.1 History of Investigation

The following investigations were previously conducted and documented at AOC 1:
e Final Site Inspection Narrative Report, Penniman Shell Loading Plant, Williamsburg, Virginia (Weston, 1999a)

e Final Site Inspection Report, Site 4 and AOC 1, Naval Weapons Station Yorktown, Yorktown, Virginia,
Cheatham Annex Site (Baker, 2001a)

3.2 Conceptual Site Model

The CSM for AOC 1 is based on the data collected as part of the previous investigations and the current Sl. The
CSM interprets the physical characteristics, the distribution of contamination and potential contaminant source,
potential migration pathways, and the potential exposure and receptor pathways. The CSM for AOC 1 is shown in
Figure 3-1.

3.2.1 Site History and Potential Sources of Release

AOC 1 is a debris disposal area located just west of Chapman Road comprised of two ravines (north and south)
associated with unnamed tributaries to Jones Pond (Figure 3-2). This site was identified as an AOC in 1998,
following site visits by the Navy, USEPA, and VDEQ. The ravines themselves are separated by approximately

360 linear feet of high ground with no debris in between. Therefore, AOC 1 was divided into two distinct areas -
North and South — and each evaluated separately. AOC 1 North is approximately 0.2 acre in size while AOC 1
South is about 0.4 acre in size; both areas are wooded. Wood and metal debris outcrop from the banks of the
ravines, with debris being more extensive within AOC 1 South. Debris observed during the 1998 site visits also
included two corroded cylinders, approximately 8 inches in diameter and 54-inches long, located along the top of
a bank within AOC 1 North. These cylinders, which were determined to be empty, were labeled “The Liquid
Carbonic Co” and were removed from the site in April 2000 by IMS Environmental Services. The date(s) of debris
disposal at AOC 1 are unknown; however, it is possible some of this debris dates back to WWI (Weston, 1999a).
The total volume of debris at AOC 1 is estimated to be 3,000 cubic yards (yd®) (Baker, 2001a).

Aerial Photograph Review

Aerial photographs from 1937, 1942, 1955, 1963, 1975, and 1998 were reviewed to determine historical activity
at AOC 1 (Appendix F). Analysis of aerial photographs from 1937, 1942, 1955, 1963, 1975, and 1988 indicates the
following:

e 1937 (Appendix F, Figure F-1)—AOC 1 appears entirely wooded/vegetated.

e 1942 (Appendix F, Figure F-2)—AOC 1 North and AOC 1 South appear disturbed (the entire area appears as a
ground scarp).

e 1955 (Appendix F, Figure F-3)—AOC 1 North is mostly truncated in this photograph. The western portion of
the AOC 1 South appears vegetated and the eastern portion is slightly disturbed.

e 1963 (Appendix F, Figure F-4)—The southern area of AOC 2 appears partially disturbed. AOC 1 North is
identified in the aerial photograph as “mounded material [extensive]” and “fill (FL).” This “mounded material”
extends just south of the area identified as AOC 1 North and appears to lie in the ravine separating AOC 1
North and AOC 1 South.

e 1975 (Appendix F, Figure F-5) and 1998 (Appendix F, Figure F-6)—AOC 1 appears wooded/vegetated.
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1999 Former Penniman Shell Loading Plant Site Inspection

In 1999, an Sl was conducted to assess potential sources of contamination associated with the former PSLP, to
determine the need for additional investigation, and if appropriate, to support site evaluation for proposal to the
NPL. Of the 29 samples collected from potential source areas associated with the former PSLP, two sediment
samples were collected within the vicinity of AOC 1 (referred to as the Jones Pond Landfill in the Final SI Narrative
Report [Weston, 1999a]). The sediment samples were collected from drainage channels leading to Jones Mill
Pond within the vicinity of AOC 1 North and AOC 1 South.

Only analytical data for one of the two sediment samples was provided in the Final SI Narrative Report (Weston,
1999a). The concentration of manganese in this sample (168 milligrams per kilogram [mg/kg]) was above the
detected concentration in the sediment sample collected to represent background (20.8 mg/kg). Therefore, it
was recommended that a more specific investigation be conducted of the Jones Mill Pond Landfill area.

1999 AOC 1 Site Inspection

Another Sl was conducted at AOC 1 in 1999, which included a geophysical survey and soil and surface
water/sediment sampling (Baker, 2001a).

During the 1999 SI, debris, including scrap metal, wood, empty drums, cinder blocks, bricks, wood, and concrete
and concrete slabs, was observed to have been disposed in the two ravines located in the northern and southern
areas of AOC 1. The debris areas in both AOC 1 North and AOC 1 South, as defined by the geophysical survey, are
roughly coincident with the extent of debris that is present at the surface. At AOC 1 North, the eastern (buried)
edge of debris is interpreted to be approximately 10 to 12 feet beyond the edge of the surface debris (i.e.,
unexposed debris is buried within an approximately 10- to 12-foot wide area). With the exception of this 10- to
12-foot wide area, the results of the survey indicate that there is not extensive buried debris at AOC 1 (Baker,
2001a).

All of the 1999 SI samples were analyzed for Target Compound List (TCL) organics, Target Analyte List (TAL)
inorganics, cyanide, and nitramines/nitroaromatics (explosives). Summaries of these detections are included in
Tables G-1 through G-4 in Appendix G. Total PAHs (~5,000 micrograms per kilogram [ug/kg]) and arsenic

(23.5 mg/kg) were detected in soil, with the highest concentrations in AOC 1 North. Only low estimated levels of
phthalates were detected in surface water and sediment. Arsenic (7.4 mg/kg) and low estimated levels below
reporting limits of ethylbenzene and xylene were also detected in sediment.

2008 Site Inspection Activities

AQC 1 investigation activities included surface soil, subsurface soil, and groundwater sampling. An explanation for
each activity and methods of sample collection are documented in Section 2.

3.2.2 Physical Setting

Topography and Surface Water

The topography of AOC 1 is characterized by two ravines, each associated with an unnamed tributary (Figure 3-3).
These two tributaries merge just west of AOC 1, where runoff from AOC 1 flows approximately 1,000 feet west
toward Jones Mill Pond (Figure 3-1), a former source of potable water for CAX (Weston, 1999a).

Hydrogeology

In general, soil ranges from predominantly silt and clay at AOC 1 North to clay and sand at AOC 1 South. Soil
boring logs from the Sl field activities present descriptions of the soil and general subsurface geology and are
included in Appendix C.

The first encountered groundwater underlying AOC 1 is the Cornwallis Cave Aquifer and was first encountered
from 4 to 32 and 4 to 28 feet bgs at AOC 1 North and AOC 1 South, respectively. Groundwater is expected to flow
west toward Jones Mill Pond, which is the nearest open-water body to AOC 1.
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Current and Future Land Use

AOC 1 is currently restricted to the general public by a locked chain-link fence; however, it is unrestricted to Navy
personnel who use Jones Mill Pond for recreation, hiking, and fishing (Weston, 1999a). Future land use at AOC 1 is
not expected to change and will likely continue as recreational for the foreseeable future.

3.2.3 Distribution of Contamination

Data collected during the 2008 Sl field activities were evaluated as part of this Sl report (Figure 3-3). Tables 3-1 to
3-3 and Tables 3-4 to 3-6 summarize all constituents detected in soil and groundwater at AOC 1 North and South,
respectively. With the exception of arsenic (7.4 mg/kg) in sediment, only low, estimated levels of phthalates,
ethylbenzene and xylenes near reporting limits were detected in historical surface water and sediment samples
(Tables G-3 and G-4 in Appendix G). Therefore, no sediment or surface water samples were collected for this Sl.
The tables also identify screening criteria exceedances. All analytical data for the Sl samples are provided in
Appendix H.

AOC 1 North
Surface Debris

During the Sl field activities, debris observed at AOC 1 North included wood debris (former railroad ties); one
55-gallon empty, rusted drum; a concrete channel that formed via the disposal of wet, concrete waste that cured
in place, mimicking the ground/terrain form; and sporadic, small areas of metal debris. Soil and groundwater
sample locations were located immediately adjacent to and on the expected downgradient side of the observed
debris in order to identify those areas with the highest potential for contamination. The type and location of
debris observed within the vicinity of the S| sample locations are provided in Figure 3-4.

Soil

A total of 11 surface (0-6 inches) and 10 shallow subsurface (6-24 inches) soil samples were collected from AOC 1
North (Figure 3-3) as part of the 2008 Sl field activities. The soil sample locations were positioned in areas with
the greatest potential for contamination (in areas where debris was observed), and in potential migration
pathways (based on site-specific topographic and hydrologic conditions). Additionally, soil samples were collected
from locations expected to be upgradient from AOC 1 North and South, in areas assumed to be unaffected by site
conditions. Concrete present at AOC 1 North could not be penetrated by hand auger or backhoe, so a subsurface
sample was not collected at one location (SO11). Samples SO03 and SO07 were recollected and submitted for
analysis of pesticides/PCBs, as the laboratory inadvertently missed these analyses during the initial run.

Soil samples were analyzed for VOCs, SVOCs, pesticides, PCBs, inorganics, cyanide, explosives (including PETN,
3,5-dinitroaniline, nitroglycerin, and nitroguanadine), TOC, and pH. The soil analytical results are listed in
Tables 3-1 and 3-2, and the exceedances are shown on Figures 3-5 and 3-6.

VOCs, SVOCs, Pesticides, PCBs, and Explosives

Five SVOCs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and ideno(1,2,3-
cd)pyrene) and two pesticides (endrin and endrin aldehyde) were detected above screening criteria in surface soil
(Figure 3-5). No VOCs, PCBs, or explosives were detected above screening criteria in surface soil (Table 3-1), and
no VOCs, SVOCs, pesticides, PCBs, or explosives were detected above screening criteria in subsurface soil

(Table 3-2).

e SVOC concentrations were detected within a localized area in the northeast portion of the site (5504, SS05,
and SS11). The maximum SVOC concentrations were detected in one surface soil, SS11, collected from a
depositional area and downhill from two piles of railroad ties. The maximum detected concentrations of
benzo(a)anthracene (370L pg/kg) and ideno(1,2,3-cd)pyrene (750L pg/kg) exceeded their respective
residential RSLs (150 pg/kg for both). In addition, the maximum detected concentrations of benzo(a)pyrene
(750L pg/kg), benzo(b)fluoranthene (2,400L pg/kg), dibenz(a,h)anthracene (330L pg/kg) exceeded their
respective industrial RSLs (210 pg/kg, 2,100 pg/kg, and 210 ug/kg, respectively).
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e Two pesticides were observed slightly above the ecological screening value in two surface soil samples (5505
and SS11), with the highest detections in surface soil sample, SS11 [endrin (3.3J ug/kg) and endrin aldehyde
(3.1) pg/kg )] (Figure 3-5). These samples were collected within a localized area in the northeastern portion of
the site. Pesticides were not known to be disposed at AOC 1. The low detected concentrations (all less than
50 pg/kg) are likely attributable to normal pesticide use applied to soil at United States Department of
Defense (DoD) facilities to control pests and weeds. The legal application of pesticides is not identified as a
CERCLA-related release and is, therefore, not subject to regulation under CERCLA.

Inorganic Constituents

Nine inorganics (aluminum, arsenic, chromium, cyanide, lead, manganese, mercury, vanadium, and zinc)
exceeded at least one screening criterion in surface soil (Figure 3-5).

e Aluminum, arsenic, chromium, lead, manganese, mercury, vanadium, and zinc exceeded their respective base
background UTLs (12,200, 6.36, 18.2, 17.4, 324, 0.111, 27.9, and 26.5 mg/kg, respectively) at maximum
concentrations of 18,200, 47.5 L, 48.7, 121, 426, 0.15, 40.8, and 872 mg/kg, respectively.

e (Cyanide was detected in only one sample (5504) at a concentration of 29 mg/kg. No base background UTL is
available for this constituent.

Three inorganics (aluminum, arsenic, and cobalt) exceeded at least one screening criterion in subsurface soil
(Figure 3-6). Aluminum and arsenic are commonly associated with volcanic-derived sediment and from weathered
clay and can be variable across a site.

e Aluminum and arsenic exceeded their respective base background UTLs (13,000 and 5.5 mg/kg, respectively)
with maximum concentrations of 19,200 and 6.8 mg/kg, respectively.

e The maximum cobalt concentration (8.4) mg/kg) slightly exceeded its base background UTL (5.2 mg/kg) and is
likely attributable to natural background conditions.

Groundwater

Groundwater samples were collected from three DPT locations (DWO01 through DWO03) at AOC 1 North (Table 3-3).
One sample (DWO03) was collected from a location expected to be upgradient from AOC 1 North, in an area
assumed to be unaffected by site conditions. The remaining two locations were determined to accommodate site-
specific topographic and hydrologic conditions, with a bias toward locations with the greatest potential for
contamination as well as thorough spatial coverage.

Groundwater samples were submitted for analysis of VOCs, SVOCs, pesticides, PCBs, inorganics (total and
dissolved) and cyanide, and explosives (including PETN, 3,5-dinitroaniline, nitroglycerin, and nitroguanadine). Each
of these samples was co-located with surface and subsurface soil samples. The groundwater analytical results are
listed in Table 3-3 and the exceedances are shown on Figure 3-7.

VOCs, SVOCs, Pesticides, PCBs, and Explosives

e No VOCs, SVOCs, pesticides, PCBs or explosives were detected at concentrations above screening criteria in
groundwater (Table 3-3).

Inorganic Constituents

Sixteen total inorganics (aluminum, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead,
manganese, nickel, selenium, silver, vanadium, and zinc) and five dissolved inorganics (aluminum, arsenic, cobalt,
iron, and manganese) exceeded at least one screening criterion in groundwater (Figure 3-7). Dissolved inorganics
data are likely more representative of inorganic concentrations migrating in groundwater, since the DPT method
generally results in higher total inorganic concentrations as a result of higher turbidity during sampling.

e The upgradient groundwater sample (DWO03) had the most frequent inorganic constituents detected.
However, only aluminum, arsenic, cobalt, iron, and manganese were detected in the dissolved phase at this
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location. The maximum dissolved aluminum concentration (723 pg/L at location DWO01) exceeded its base
background UTL (100 pg/L).

AOC 1 South
Surface Debris

Debris observed at AOC 1 South consisted primarily of piles of concrete and metal debris and empty 55-gallon,
rusted drums. Soil and sample locations were located immediately adjacent to and on the expected downgradient
side of the observed debris in order to identify those areas with the highest potential for contamination. The type
and location of debris observed within the vicinity of the SI sample locations are provided in Figure 3-8.

Soil

A total of eight surface (0-6 inches) and eight shallow subsurface (6-24 inches) soil samples were collected from
AOC 1 South (Table 2-1) as part of the 2008 Sl field activities. The soil sample locations were determined to
accommodate site-specific topographic and hydrologic conditions, with a bias toward locations with the greatest
potential for contamination as well as thorough spatial coverage. Additionally, soil samples were collected from
locations expected to be upgradient from AOC 1 South, in areas assumed to be unaffected by site conditions.

Soil samples were analyzed for VOCs, SVOCs, pesticides, PCBs, inorganics, cyanide, explosives (including PETN, 3,5-
dinitroaniline, nitroglycerin, and nitroguanadine), TOC, and pH. The soil analytical results are listed in Tables 3-4
and 3-5, and the exceedances are shown on Figures 3-9 and 3-10.

VOCs, SVOCs, Pesticides, PCBs, and Explosives

Five SVOCs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and ideno(1,2,3-
cd)pyrene) were detected above screening criteria in only one surface soil sample (SS15), located downgradient of
concrete and metal debris (Figures 3-8 and 3-9). No VOCs, pesticides, PCBs, or explosives were detected at
concentrations above screening criteria in surface soil (Table 3-4).

e The concentrations of benzo(a)anthracene (1,900L pg/kg), benzo(b)fluoranthene (1,400 pg/kg) and
ideno(1,2,3-cd)pyrene (780 pg/kg) exceeded their respective residential RSLs (150 pg/kg for all three). The
concentrations of benzo(a)pyrene (1,500 pg/kg) and dibenz(a,h)anthracene (270J ug/kg) exceeded their
respective industrial RSLs (210 pg/kg for both).

Three SVOCs (benzo(a)pyrene, benzo(b)fluoranthene, and ideno(1,2,3-cd)pyrene) were detected above screening
criteria in only one subsurface soil sample (SB17), located downgradient from metal debris (Figure 3-10). No
VOCs, pesticides, PCBs, or explosives were detected at concentrations above screening criteria in subsurface soil
(Table 3-5).

e The concentrations of benzo(b)fluoranthene (290J ug/kg) and ideno(1,2,3-cd)pyrene (270J pg/kg) exceeded
their respective residential RSLs (150 pg/kg for both). The concentration of benzo(a)pyrene (220J ug/kg)
exceeded its respective industrial RSL (210 pg/kg). SVOCs were not detected in groundwater.

Inorganic Constituents

Nine inorganics (aluminum, arsenic, chromium, copper, iron, lead, manganese, mercury, and zinc) exceeded at
least one screening criterion in surface soil (Figure 3-9).

e Aluminum, arsenic, chromium, manganese, and mercury slightly exceeded their respective base background
UTLs (12,200, 6.4, 18.2, 324, and 0.111 mg/kg, respectively) with maximum concentrations of 13,900, 21.8,
18.4, 394, and 0.14J mg/kg, respectively.

e Concentrations of copper, iron, lead, and zinc were detected in localized areas near metal debris (SS14 and
SS15), except for SS18 where zinc was detected. The maximum concentrations of copper, iron, lead, and zinc
(88.5, 32,300, 698, 477 mg/kg, respectively) exceeded their base background UTLs and a screening criterion.
All of these concentrations were detected at one sample location, SS15, and may be attributable to surface
debris, as this location is downgradient of a large metal debris pile (Figure 3-8).
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Nine inorganics (aluminum, antimony, arsenic, cobalt, copper, iron, lead, manganese, and zinc) exceeded at least
one screening criterion and their respective base background concentrations in subsurface soil (Figure 3-10).

e Aluminum exceeded its base background UTL (13,000 mg/kg) at a maximum concentration of 15,100 mg/kg at
location SB10.

e The maximum concentrations of arsenic, cobalt, copper, iron, lead, and zinc (17.4, 7.3J, 105, 43,300, 3,360,
and 1,130 mg/kg, respectively) exceeded base background UTLs and screening criteria. All of these
concentrations were detected at one sample location, SB15, which is located downgradient of a large metal
debris pile (Figure 3-8).

Groundwater

Groundwater samples were collected from four DPT locations (DWO04 through DW07) at AOC 1 South (Table 3-6).
One sample (DWO04) was collected from a location expected to be upgradient from AOC 1 South, in an area
assumed to be unaffected by site conditions. The remaining two locations were determined to accommodate site-
specific topographic and hydrologic conditions, with a bias toward locations with the greatest potential for
contamination as well as thorough spatial coverage.

Groundwater samples were submitted for analysis of VOCs, SVOCs, pesticides, PCBs, inorganics (total and
dissolved) and cyanide, and explosives (including PETN, 3,5-dinitroaniline, nitroglycerin, and nitroguanadine). Each
of these samples was co-located with surface and subsurface soil samples. The groundwater analytical results are
listed in Table 3-6 and the exceedances are shown on Figure 3-11.

VOCs, SVOCs, Pesticides, PCBs, and Explosives

No VOCs, SVOCs, pesticides, PCBs or explosives were detected at concentrations above screening criteria in the
groundwater samples (Table 3-6).

Inorganic Constituents

Thirteen total inorganics (aluminum, arsenic, barium, beryllium, cadmium, chromium, copper, iron, lead,
manganese, nickel, vanadium, and zinc) and six dissolved inorganics (aluminum, arsenic, barium, iron, lead, and
manganese) exceeded at least one screening criterion in groundwater (Figure 3-11).

e The upgradient groundwater sample (DW04) had the most frequent inorganic constituents detected above
background concentrations and screening criteria. However, only aluminum, arsenic, iron, and manganese
were detected in the dissolved phase. The maximum dissolved aluminum concentration (513 pg/L at DW06)
exceeded its base background UTL (100 pg/L) and ecological screening criterion (87 ug/L).

3.2.4 Potential Exposure and Receptor Pathways

Potential receptors at AOC 1 include both human health and ecological: current/future recreational users/visitors,
trespassers, maintenance workers, and industrial workers; future residents and construction workers; and lower
trophic level terrestrial receptors (plants and soil invertebrates).

Human Health Risk Evaluation

The Human Health Risk Screening (HHRS) evaluation for AOC 1 is presented in Appendix A. The evaluation was
conducted in three steps using a risk ratio technique (Navy, 2000). The supporting tables for the evaluation are
presented in Appendix A, Attachment A.1. An overview of the various potential receptors and exposure pathways
at the site is presented in Figure A-1 of Appendix A. The results of the evaluation for AOC 1 are summarized as
follows.
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AOC 1 North
Surface Soil

The risk-based screening for surface soil at AOC 1 North is provided in Appendix A, Attachment A.1, Tables 2.1
through 2.1b.

e In Step 1, ten constituents were detected in surface soil samples above background concentrations (for
inorganics) and the human health screening levels, and were selected as constituents of potential concern
(COPCs) — benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-
cd)pyrene, aluminum, arsenic, chromium, manganese, and vanadium.

e InStep 2, based on the maximum detected concentration of each COPC, a cumulative cancer risk of 4 x 10
was calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
hazard indices (HIs) calculated for the COPCs ranged from 0.2 to 0.5; these Hl values do not exceed the
cumulative target organ Hl risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative
cancer risk were identified as COPCs and include benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, arsenic, and chromium.

e In Step 3, based on the use of the 95 percent UCL for the exposure point concentrations (EPC), a cumulative
cancer risk of 3 x 10 was calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark.
Constituents contributing to the cumulative cancer risk were identified as COPCs and include
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene,
arsenic, and chromium. Arsenic and chromium each contribute individual cancer risks above 5 x 10”, and the
cumulative cancer risk associated with exposure to all of the PAHs is also above 5 x 10™.

Exposure to surface soil at AOC 1 North may result in unacceptable human health risks associated with PAHs
(benzo[alanthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene, and indeno(1,2,3-
cd]pyrene) and inorganics (arsenic and chromium).

Subsurface Soil

The risk-based screening for subsurface soil at AOC 1 North is provided in Appendix A, Attachment A.1, Tables 2.3
and 2.3a.

e In Step 1, three constituents were detected in subsurface soil samples above background concentrations (for
inorganics) and the human health screening levels, and were selected as COPCs: aluminum, arsenic, and
cobalt.

e In Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 2 x 10”
was calculated; this value is less than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
hazard indices (HIs) calculated for the COPCs ranged from 0.2 to 0.4; these HI values do not exceed the
cumulative target organ HI risk-ratio screening benchmark of 0.5. No constituents were identified as COPCs.

Exposure to subsurface soil at AOC 1 North would not be expected to result in any unacceptable human health
risks.

Groundwater

The risk-based screening for groundwater at AOC 1 North is provided in Appendix A, Attachment A.1, Tables 2.5
and 2.5a.

e In Step 1, thirteen constituents were detected in groundwater samples above background concentrations and
the human health screening levels, and were selected as COPCs: aluminum, arsenic, barium, beryllium,
chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, and vanadium. The maximum detected
lead concentration is 130 micrograms per liter (ug/L), which is greater than the lead screening level (15 pg/L).
The arithmetic mean concentration of lead in AOC 1 North groundwater is 48 pg/L, also above the lead
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screening level. Therefore, lead is considered to be present at a concentration of potential concern, and lead
was retained as a COPC.

e |n Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 4 x 102
was calculated (associated with arsenic and chromium); this value is greater than the 5 x 10~ risk-ratio
screening benchmark. Cumulative target organ Hls calculated for the COPCs ranged from 0.4 to 18; most of
the Hl values were greater than the cumulative target organ Hl risk-ratio screening benchmark of 0.5.
Constituents contributing to the cumulative cancer risk or the cumulative HI were identified as COPCs and
include aluminum, arsenic, barium, beryllium, chromium, cobalt, copper, iron, manganese, selenium, and
vanadium.

Step 3 was not performed because less than five samples were available for groundwater.

Exposure to groundwater at AOC 1 North may result in unacceptable human health risks associated with
aluminum, arsenic, barium, beryllium, chromium, cobalt, copper, iron, lead, manganese, selenium, and vanadium.

AOC 1 South
Surface Soil

The risk-based screening for surface soil at AOC 1 South is provided in Appendix A, Attachment A.1, Tables 2.2
through 2.2b.

e In Step 1, eleven constituents were detected in surface soil samples above background concentrations and
the human health screening levels, and were selected as COPCs: benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, aluminum, arsenic, chromium, iron,
lead, and manganese. The average lead concentration in the AOC 1 South surface soil is 162 mg/kg, which is
less than the lead screening level (400 mg/kg). Therefore, lead is not considered to be present at a
concentration of potential concern, and lead was eliminated as a COPC.

e |n Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 3 x 10*
was calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
His calculated for the COPCs ranged from 0.2 to 0.6; one HI value (associated with iron) was greater than the
cumulative target organ HI risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative
cancer risk or the cumulative HI were identified as COPCs and include benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, arsenic, chromium, and iron.

e In Step 3, based on the use of the 95 percent UCL for the EPC, a cumulative cancer risk of 2 x 10™ was
calculated; this value is greater than the 5 x 10~ risk-ratio screening benchmark. A cumulative target HI of
0.4 was calculated for the COPC; this HI value is less than the cumulative target organ HI risk-ratio screening
benchmark of 0.5. Constituents contributing to the cumulative cancer risk were identified as COPCs and
include benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-
cd)pyrene, arsenic, and chromium.

Exposure to surface soil at AOC 1 South may result in unacceptable human health risks associated with PAHs
(benzo[alanthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene, and indeno(1,2,3-
cd]pyrene) and inorganics (arsenic and chromium).

Subsurface Soil

The risk-based screening for subsurface soil at AOC 1 South is provided in Appendix A, Attachment A.1, Tables 2.4
through 2.4b.

e |nStep 1, ten constituents were detected in subsurface soil samples above background concentrations and
the human health screening levels, and were selected as COPCs: benzo(a)pyrene, benzo(b)fluoranthene,
indeno(1,2,3-cd)pyrene, aluminum, antimony, arsenic, cobalt, iron, lead, and manganese. The average lead
concentration in AOC 1 South subsurface soil is 478 mg/kg, which is greater than the lead screening level
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(400 mg/kg). Therefore, lead is considered to be present at a concentration of potential concern, and lead was
identified as a COPC.

e InStep 2, based on the maximum-detected concentration for each COPC, a cumulative cancer risk of 6 x 107
was calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
His calculated for the COPCs ranged from 0.2 to 1; two HIl values were greater than the cumulative target
organ Hl risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative cancer risk or
cumulative target organ Hl above 0.5 were identified as COPCs and include benzo(a)pyrene,
benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, antimony, arsenic, and iron.

e In Step 3, based on the use of the 95 percent UCL for the EPCs, a cumulative cancer risk of 5 x 10” was
calculated; this value does not exceed the 5 x 107 risk-ratio screening benchmark. Cumulative target Hls of
0.5 and 1.0 were calculated for the COPCs; one Hl value is greater than the cumulative target organ HI risk-
ratio screening benchmark of 0.5. The constituent contributing to the cumulative HI greater than 0.5 was
identified as a COPC and is antimony.

Exposure to subsurface soil at AOC 1 South may result in unacceptable human health risks associated with
antimony and lead. The maximum detected concentration of antimony—one of the two COPCs identified in
subsurface soil at the site—was used in the screening since the calculated 95 percent UCL was greater than the
maximum detected concentration. The maximum detected concentrations of both antimony and lead were in
sample SB15. This is the only sample in which the antimony and lead concentrations exceeded the screening
levels.

Groundwater

The risk-based screening for groundwater at AOC 1 South is provided in Appendix A, Attachment A.1, Tables 2.6
and 2.6a.

e |nStep 1, seven constituents were detected in groundwater samples above background concentrations and
the human health screening levels, and were selected as COPCs: aluminum, arsenic, chromium, iron, lead,
manganese, and vanadium. The maximum lead concentration in AOC 1 South groundwater is 94 ug/L, which is
greater than the lead screening level. The average concentration of lead in AOC 1 South groundwater is
25 pg/L, which is also greater than the lead screening level. Therefore, lead is considered to be present at a
concentration of potential concern and lead was retained as a COPC.

e InStep 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 4 x 107
was calculated; this value greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
Hls calculated for the COPCs ranged from 1 to 4; all of the HI values were greater than the cumulative target
organ HI risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative cancer risk or the
cumulative HI were identified as COPCs and include: aluminum, arsenic, chromium, iron, manganese, and
vanadium.

Step 3 was not performed because less than five samples were available for groundwater.

Exposure to groundwater at AOC 1 South may result in unacceptable human health risks associated with
aluminum, arsenic, chromium, iron, lead, manganese, and vanadium. The risks and hazards associated with AOC 1
South groundwater were primarily associated with results from sample DW04. Concentrations in this sample were
over an order of magnitude greater than the concentrations in the filtered sample from this location.

Ecological Risk Evaluation

The results of the risk evaluation for AOC 1 are presented in Tables B-4 through B-15 of Appendix B.
AOC 1 North

Surface Soil

Eight inorganics (aluminum, arsenic, cyanide, iron, lead, manganese, mercury, and zinc) and two organics (endrin
and endrin aldehyde) exceeded screening values based upon maximum detected concentrations and, except for
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iron, background concentrations, where available (Appendix B, Tables B-4 and B-5). A screening value was not
available for benzaldehyde. Therefore, aluminum, arsenic, cyanide, lead, manganese, mercury, zinc, endrin,
endrin aldehyde, and benzaldehyde were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e Benzaldehyde, which did not have a screening value, was detected at a maximum concentration of 260 pg/kg.
This maximum concentration was compared with the range of soil screening values for all other SVOCs (not
including atrazine, an herbicide) with such values. These values, which are provided in Appendix B, Table B-1,
ranged from 380 to 40,000 pg/kg. The maximum site concentration of benzaldehyde was less than the soil
screening values for these other SVOCs. Thus, this constituent was not identified as a refined COPC.

e The mean hazard quotients (HQs) for aluminum, arsenic, cyanide, lead, manganese, and mercury were less
than 1. Thus, these constituents were not identified as refined COPCs.

e The mean HQ exceeded 1.0 for endrin (1.16), endrin aldehyde (1.13), and zinc (1.10); these three constituents
were identified as refined COPCs. However, ecological risks are likely to be low because of the very small size
of the site (0.2 acre).

e Subsurface Soil

Aluminum exceeded screening values based on maximum detected concentrations and also exceeded the
background concentrations (Appendix B, Tables B-8 and B-9). Iron also exceeded screening values but did not
exceed the background concentration. A screening value was not available for 2-butanone. Thus, aluminum and
2-butanone were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e 2-Butanone, which did not have a screening value, was detected at a maximum concentration of 2.00 ug/kg.
This maximum concentration was compared with the range of soil screening values for all other VOCs with
such values. These values, which are provided in Appendix B, Table B-1, ranged from 173 to 64,000 pg/kg.
The maximum site concentration of 2-butanone was less than the soil screening values for these other VOCs.
Thus, this constituent was not identified as a refined COPC.

e Aluminum exceeded its pH-based soil screening value in 1 of 10 samples by a small margin (5.4 versus a
screening value of < 5.5). However, the mean pH at the site was greater than 5.5 and the one sample whose
pH was below the screening value had a soil concentration that was less than the background concentration.
Thus, this constituent was not identified as a refined COPC.

No refined COPCs were identified. Thus, there are no unacceptable ecological risks associated with subsurface
soil.

Groundwater

Sixteen inorganics (aluminum, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead,
manganese, nickel, selenium, silver, vanadium, and zinc) exceeded screening values based upon maximum
detected concentrations in unfiltered samples and also exceeded background concentrations, where available
(Appendix B, Tables B-12 and B-13). Aluminum, iron, and manganese exceeded screening values based on
maximum detected concentrations in filtered sample and also exceeded background values, where available.
Thus, aluminum, iron, and manganese were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e While the mean HQs for aluminum, iron, and manganese exceeded 1.0 based on undiluted concentrations,
none of the mean HQs exceeded 1.0 when a dilution factor of 10 was applied. Thus, none of these three
constituents was identified as a refined COPC.

No refined COPCs were identified. Thus, there are no unacceptable ecological risks associated with this medium.
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AOC 1 South
Surface Soil

Six inorganics (arsenic, copper, lead, manganese, mercury, and zinc) exceeded screening values based on
maximum detected concentrations and also exceeded background concentrations, where available (Appendix B,
Tables B-6 and B-7). Screening values were not available for 2-butanone, acetone, and carbazole. Thus, these nine
constituents were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e Acetone and 2-butanone, which did not have screening values, were detected at maximum concentrations of
34.0 and 8.00 pg/kg, respectively. These maximum concentrations were compared with the range of soil
screening values for all other VOCs with such values. These values, which are provided in Appendix B,

Table B-1, ranged from 173 to 64,000 pg/kg. The maximum site concentrations of acetone and 2-butanone
were less than the soil screening values for these other VOCs. Thus, these constituents were not identified as
refined COPCs.

e Carbazole was detected in one surface soil sample at a maximum concentration of 610 pg/kg (0.61 mg/kg).
While there is little information regarding the potential toxicity to soil invertebrates and terrestrial plants
following direct exposure to this chemical, available data suggest that the maximum observed concentrations
of this chemical are too low to elicit adverse effects. In 21-day studies with oligochaete worms exposed to
carbazole-spiked soils, the resulting lethal concentration (survival) to 50 percent of the population (LCso) and
effect concentration (reproduction) to 50 percent of the population (ECso) values were greater than 2,100 and
52 mg/kg, respectively (Sverdrup et al., 2002). In a similar 21-day study exposing collembolans or springtails to
spiked soils, the LCso and ECsovalues were 2,500 and 35 mg/kg, respectively, for carbazole (Sverdrup et al.,
2001). Applying an uncertainty factor of 5 (Appendix B, Table B-3a) to the lower of the two ECsq (chronic
lowest observed effect concentration [LOEC]) values (to approximate a chronic no observed effect
concentration [NOEC]) yields an effects concentration of 7.00 mg/kg. The maximum concentration of
carbazole is below this effect concentration. Thus, carbazole was not identified as a refined COPC.

e The mean HQs for arsenic, copper, and mercury were less than 1. Thus, these three constituents were not
identified as refined COPCs.

e The mean HQ exceeded 1.0 for lead (1.35), manganese (1.16), and zinc (1.11); these three constituents were
identified as refined COPCs.

Subsurface Soil

Five inorganics (copper, iron, lead, manganese, and zinc) exceeded screening values based on maximum detected
concentrations and also exceeded background values, where available (Appendix B, Tables B-10 and B-11).
Screening values were not available for 2-butanone, acetone, and carbon disulfide. Thus, these eight constituents
were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e Acetone, 2-butanone, and carbon disulfide, which did not have screening values, were detected at maximum
concentrations of 48.0, 9.00, and 2.00 pg/kg, respectively. These maximum concentrations were compared
with the range of soil screening values for all other VOCs with such values. These values, which are provided in
Appendix B, Table B-1, ranged from 173 to 64,000 pg/kg. The maximum site concentrations of acetone,
2-butanone, and carbon disulfide were less than the soil screening values for these other VOCs. Thus, these
constituents were not identified as refined COPCs.

e The mean HQs for copper, iron, and manganese were less than 1. Thus, these three constituents were not
identified as refined COPCs.

e The mean HQ exceeded 1.0 for lead (3.99) and zinc (1.85); these two constituents were identified as refined
COPCs.
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While three constituents in surface soil (lead, manganese, and zinc) and two constituents in subsurface soil (lead
and zinc) were identified as refined COPCs, ecological risks are likely to be low because of the small size of the site
(0.4 acre).

Groundwater

Twelve inorganics (aluminum, barium, beryllium, cadmium, chromium, copper, iron, lead, manganese, nickel,
vanadium, and zinc) exceeded screening values based on maximum detected concentrations in unfiltered samples
and also exceeded background values, where available (Appendix B, Tables B-14 and B-15). Aluminum, barium,
iron, lead, and manganese exceeded screening values based on maximum detected concentrations in filtered
samples and also exceeded background concentrations, where available. Thus, aluminum, barium, iron, lead, and
manganese were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:
e The mean HQ for lead did not exceed 1.0. Thus, lead was not identified as a refined COPC.

e While the mean HQs for aluminum, barium, and manganese exceeded one based upon undiluted
concentrations, none of the mean HQs exceeded one when a dilution factor of 10 was applied. Thus, none of
these three constituents was identified as a refined COPC.

e The mean HQ for iron exceeded 1.0 with a dilution factor of 10 applied. Thus, iron was identified as a refined
COPC.

There was one refined COPC (iron) identified for the AOC 1 South groundwater.

3.3 AOC 1 Release Assessment Decision Analysis

This subsection discusses the sample results in the context of the Data Evaluation Decision Analysis and is
summarized in Table 3-7.

3.3.1 Step 1 — Determination of Potential CERCLA Eligibility and, if CERCLA eligible,
has a CERCLA-Related Release Occurred at the Site?

Historical information indicates the site is an unlined, non-permitted disposal area whose date(s) of debris
disposal are unknown. Debris identified at AOC 1, some possibly dating back to the WWI era, includes wood and
metal debris, and corroded cylinders. AOC 1 was listed as a “Site Screening Area (SSA) Under Site Screening
Process” within the FFA (Navy, 2005). Since SVOCs, pesticides, and inorganic constituents were observed above
background levels during the SI, it is considered to be CERCLA-eligible. AOC 1 is further evaluated in the decision
analysis process in Step 2a.

3.3.2 Step 2—Does the CERCLA Release Pose Potential Unacceptable Risks to
Human Health and the Environment?

Step 2a—Comparison of Data Against Conservative Risk-Based Screening Values

Specifically, the data for the CERCLA-related constituents detected at AOC 1 were compared to the screening
criteria described in Section 1 and exceedances of the screening criteria are identified on Tables 3-1 through 3-6.
Those constituents that exceed one or more criteria (and background, if available, for inorganics) are shown in
Figures 3-5 through 3-7 and Figures 3-9 through 3-11.

AOC 1 North

In summary, five SVOCs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and
ideno(1,2,3-cd)pyrene), two pesticides (endrin and endrin aldehyde), and nine inorganics (aluminum, arsenic,
chromium, cyanide, lead, manganese, mercury, vanadium, and zinc) exceeded one or more screening criterion in
surface soil. Three inorganics (aluminum, arsenic, and cobalt) exceeded at least one screening criterion in
subsurface soil.
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In groundwater, 16 total inorganics (aluminum, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper,
iron, lead, manganese, nickel, selenium, silver, vanadium, and zinc) and five dissolved inorganics (aluminum,
arsenic, cobalt, iron, and manganese) exceeded at least one screening criterion.

AOC 1 South

In summary, five SVOCs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and
ideno(1,2,3-cd)pyrene) and nine inorganics (aluminum, arsenic, chromium, copper, iron, lead, manganese,
mercury and zinc) exceeded screening criteria in surface soil. Three SVOCs (benzo(a) pyrene,
benzo(b)fluoranthene, and ideno(1,2,3-cd)pyrene) and nine inorganics (aluminum, antimony, arsenic, cobalt,
copper, iron, lead, manganese, and zinc) exceeded at least one screening criterion in subsurface soil.

In groundwater, 13 total inorganics (aluminum, arsenic, barium, beryllium, cadmium, chromium, copper, iron,
lead, manganese, nickel, vanadium, and zinc) and six dissolved inorganics (aluminum, arsenic, barium, iron, lead,
and manganese) exceeded at least one screening criterion.

Step 2b — Conduct a Qualitative Risk Evaluation Using More Realistic Assumptions

Human Health Risk Evaluation
AOC 1 North

Exposure to surface soil may result in unacceptable human health risks associated with PAHs
(benzo[alanthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene, and indeno(1,2,3-
cd]pyrene) and inorganics (arsenic and chromium). Exposure to subsurface soil would not be expected to result in
any unacceptable human health risks. Exposure to groundwater may result in unacceptable human health risks
associated with aluminum, arsenic, barium, beryllium, chromium, cobalt, copper, iron, lead, manganese,
selenium, and vanadium.

AOC 1 South

Exposure to surface soil may result in unacceptable human health risks associated with PAHs
(benzo[alanthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene, and indeno(1,2,3-
cd]pyrene) and inorganics (arsenic and chromium). Exposure to subsurface soil may result in unacceptable human
health risks associated with antimony and lead. Exposure to groundwater may result in unacceptable human
health risks associated with aluminum, arsenic, chromium, iron, lead, manganese, and vanadium.

Ecological Risk Evaluation
AOC 1 North

Potential unacceptable risks were identified for exposure to surface soil attributable to endrin, endrin aldehyde,
and zinc. However, endrin and endrin aldehyde (with detections less than 50 pg/kg) are likely attributable to
normal pesticide application. Also, ecological risks are likely to be low because of the very small size of the site
(0.2 acre).

AOC 1 South

Potential unacceptable ecological risks were identified for exposure to surface soil attributable to lead,
manganese, and zinc and to subsurface soil attributable to lead and zinc. However, potential ecological risks are
likely to be low because of the small size of the site (0.4 acre). Potential unacceptable ecological risks were also
identified with groundwater attributable to iron.

3.3.3 Step 3 — Is Further Investigation or Action Required?

AOC 1 North

Additional delineation of the surface debris material is not required, as the 1999 geophysical survey sufficiently
delineated the extent. Results from the soil sampling indicate potential risks to human health and/or the
environment associated with exposure to PAHs (benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
dibenz[a,h]anthracene, indeno[1,2,3-cd]pyrene), and inorganics (arsenic, chromium, and zinc) in surface soil.
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Results from the groundwater sampling indicate potential human health risks associated with aluminum, arsenic,
barium, beryllium, chromium, cobalt, copper, iron, lead, manganese, selenium, and vanadium. An Expanded Site
Inspection (ESI) is recommended to further verify and characterize the extent of SVOC (PAHs) and inorganic
contamination in the localized surface soil “hot spot” areas. Permanent monitoring wells are recommended to
confirm the results of elevated inorganic (total and dissolved) constituent concentrations (in particular upgradient
of the site) and verify the groundwater flow directions. Also, the human health screening assumed that all of the
chromium detected in soil was in the hexavalent, not the trivalent, form, which is highly unlikely. Therefore, it is
recommended the ESI include chromium speciation analysis for the soil samples.

AOC 1 South

Additional delineation of the surface debris material is not required, as the 1999 geophysical survey sufficiently
delineated the extent. Results from the soil sampling indicate potential risks to human health and/or the
environment associated with exposure to PAHs (benzo[alanthracene, benzo[a]pyrene, benzo[b]fluoranthene,
dibenz[a,h]anthracene, indeno[1,2,3-cd]pyrene) and inorganics (arsenic, chromium, lead, manganese, and zinc) in
surface soil and inorganics (antimony, lead, and zinc) in subsurface soil. Results from the groundwater sampling
indicate potential human health risks associated with aluminum, arsenic, chromium, iron, lead, manganese, and
vanadium. An ESI is recommended to further verify and characterize the extent of SVOC (PAHs) and inorganic
contamination in the localized surface and subsurface soil “hot spot” areas. Permanent monitoring wells are
recommended to confirm the results of elevated inorganic (total and dissolved) constituent concentrations (in
particular upgradient of the site) and verify the groundwater flow directions. Also, the collection of surface water
and sediment samples is recommended to evaluate the potential transport of SVOC (PAHs) and inorganics from
the site to these media. Although the human health screening assumed that all of the chromium detected in soil
was in the hexavalent, not the trivalent, form, which is highly unlikely, no chromium speciation analysis for soil is
necessary because the Sl concentrations are within background.

Following the ESI, an interim removal action may be recommended to address the localized SVOC and inorganic
constituent exceedances in soil. Table 3-7 summarizes the results of the decision analysis for AOC 1.
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TABLE 3-1

AOC 1 North Surface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

Station ID CAA01-S001 CAA01-5002 CAA01-S003 CAA01-5004 CAA01-5005 CAA01-S006
Sample ID Eco Surface Soil CLEAN RSLs Industrial |, .\ \ po) < Residential || CAA01-5501-1108 CAA01-5502-1108 | CAA01-5502P-1108 CAA01-5503-1108 CAA01-5503-1208 CAA01-5504-1108 CAA01-5505-1108 CAA01-5506-1108 CAA01-S506P-1108
ICLEAN CAX BKG SS . Soil Adjusted (Nov. . )

Sample Date Screening Value 2010) Soil Adjusted (Nov. 2010) 11/03/08 11/03/08 11/03/08 11/05/08 12/18/08 11/03/08 11/03/08 11/04/08 11/04/08
Sample Depth 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"
Chemical Name
Volatile Organic Compounds (UG/KG)
Styrene - 64,000 870,000 630,000 14U 13U 11u 12U NA 14U 12U 12U 1u
Semivolatile Organic Compounds (UG/KG)
Benzaldehyde - - 1,200,000 780,000 490 U 420 U 380U 400 U NA 260 J 230) 400 U 400 U
[[Benzo(@)anthracene - HMW PAH 2,100 150 490 U 420 U 380 U 400 U NA 450 U 330J 400 U 400 U
[[Benzo(a)pyrene - HMW PAH 210 15 490 U 420U 380 U 400 U NA ssou  [EE 400 U 400 U
|[Benzo(b)fluoranthene - HMW PAH 2,100 150 490 U 420 U 380 U 400 U NA 240 740 400 U 400 U
[[Benzo(g,h,)perylene - HMW PAH 1,700,000 170,000 490 U 420 U 380U 400 U NA 450 U 410 U 400 U 400 U
|[Benzo(k)fiuoranthene - HMW PAH 21,000 1,500 490 U 420 U 380 U 400 U NA 450 U 540 400 U 400 U
[lcnrysene - HMW PAH 210,000 15,000 490 U 420 U 380U 400 U NA 450 U 440 400 U 400 U
[[Dibenz(a,hjanthracene - HMW PAH 210 15 490 U 420 U 380 U 400 U NA 450 U 410 U 400 U 400 U
[[Fluoranthene - LMW PAH 2,200,000 230,000 490 U 420 U 380U 400 U NA 450 U 440 400 U 400 U
[indeno(1,2,3-cd)pyrene - HMW PAH 2,100 150 490 U 420 U 380U 400 U NA 450 U 410 U 400 U 400 U
[lPAH (HMW) - 18,000 - - 2,205 U 1,890 U 1,710 U 1,800 U NA 2,040 3,805 1,800 U 1,800 U
[lPAH (LMw) - 29,000 - - 2,205 U 1,890 U 1,710 U 1,800 U NA 2,025 U 2,080 1,800 U 1,800 U
HPyrene - HMW PAH 1,700,000 170,000 490 U 420 U 380U 400 U NA 450 U 840 400 U 400 U
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD - 583 7,200 2,000 47U 38U 38U NA 43U 45U 39U 42U 41U
4,4'-DDE - 114 5,100 1,400 47U 0.23) 38U NA 072 0.45) 11K 42U 41U
4,4'-DDT - 100 7,000 1,700 47U 38U 38U NA 351 181 261 42U 41U
Endosulfan | - 6.32 370,000 37,000 24U 19U 19U NA 22U 0.29) 2U 21U 2U
|Endrin - 1.95 18,000 1,800 47U 38U 38U NA 43U 45U 27K 42U 41U
|[Endrin aldenyde - 1.95 18,000 1,800 47U 38U 38U NA 43U 45U 2.1) 42U 41U
|lzamma-chlordane - 11.0 6,500 1,600 24U 19U 19U NA 2) 23U 2U 21U 2u
II
Explosives (UG/KG)

ND ND ND ND ND ND ND ND ND
[Total Metals (MG/KG)
Aluminum 12,200 PH<5.5 99,000 7,700 8,670 6,780 5,490 8,280 NA 8,400 18,200 12,200
Antimony 11 78.0 4 3.1 0.08 L 7.3 UL 5.2 UL 6.4 UL NA 121 0241 0111
Arsenic 6.36 18.0 16 039 331 441 391 4L NA 4751 251 161l
Barium 52.9 330 19,000 1,500 41.2 46.9 a 429K NA 82 30.3 252
[[Beryttium 0.587 40.0 200 16 0.56 0.65 0.58 051 NA 0.54 0.23) 0171
[lcadmium 15 320 80 7 0.11) 0121 0.06 J 0.01 B NA 0.56 035U 032U
[[catcium 2,290 - - - 19,200 1,380 1,350 2,320 NA 11,600 1,720 1,900
[lchromium 18.2 64.0 5.6 0.29 11.2 8.1 6.7 11.6 NA 13
[lcobalt 9.93 13.0 30 23 351 9 7.9 331 NA 3.8) 111 0.86 )
[lcopper 4.25 70.0 4,100 310 4.7 3.9 3 8.9 NA 33 2.2 17
[lcyanide - 15.8 2,000 160 0.65 U 0.6 U 055U 0.6 U NA 29 055U 0.6 U
[iron 19,900 pH<5orpH>8 72,000 5,500 6,840 8,000 7,240 11,000 NA 14,200 12,500 7,460
[lLead 17.4 120 800 400 13.1 16.6 14.4 30 NA 83.7 74 8
[[Magnesium 1,070 - - - 1,280 J 426 ) 3711 991 NA 1,060 J 514 374 )
[[Manganese 324 220 2,300 180 57.8 L 153 L 138 L 120 L NA 3181 3031
[[Mercury 0.111 0.10 31 23 013U 013U 012U 0.12 UL NA 0.09 ) 012U 0.07 )
[INicket 9.52 38.0 2,000 150 541 5.6 4.8 5.9 NA 6.6 3) 241
Potassium 708 - - - 417 436 ) 338 ) 606 J NA 707 ) 569 J 391
Selenium 0.51 0.52 510 39 33 UL 43 UL 3UL 38U NA 3.4 UL 3.2UL 0311 22UL
Silver 21 560 510 39 095U 12U 087U 11U NA 0.24) 09U 0.08 ) 0.07 )
Sodium 521 - - - 42.7) 27.3) 17.8 ) 314 B NA 48.1) 18.5J 27.8) 218
Vanadium 27.9 130 520 39 13.3 13.2 11.2 19.2 NA 17.6 12 40.8 23.1
Zinc 26.5 120 31,000 2,300 3451 3021 2481 35.8 K NA 316 L 514 L 1481 1671
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TABLE 3-1

AOC 1 North Surface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8
Cheatham Annex

Williamsburg, Virginia

Station ID CAA01-5001 CAA01-5002 CAA01-S003 CAA01-5004 CAA01-5005 CAA01-S006
CLEAN RSLs Industrial S501- 5502- R ; 5503- 5503- 5504~ 5505- -5506- N }
Sample ID Eco Surface Soil AN RSLs Industrial | o\ o) < Residential || CAAO1-5501-1108 CAA01-5502-1108 CAA01-SS02P-1108 CAA01-5503-1108 CAA01-5503-1208 CAA01-5504-1108 CAA01-5505-1108 CAA01-5506-1108 CAA01-SS06P-1108
(CLEAN CAX BKG SS ) Soil Adjusted (Nov. . )
Sample Date Screening Value Soil Adjusted (Nov. 2010) 11/03/08 11/03/08 11/03/08 11/05/08 12/18/08 11/03/08 11/03/08 11/04/08 11/04/08
2010)

Sample Depth 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"

Chemical Name

\Wet Chemistry

% Solids (pct) - - - - 68 79 86 82 77 73 81 82 82

pH (ph) - - - - 8.2 6.3 NA 6.4 NA 7.9 71 6.4 NA
|[Total organic carbon (TOC) (ug/g) - - - - 39,000 44,000 NA 54,000 NA 110,000 38,000 30,000 NA

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs

Bold indicates detection

NA - Not analyzed

ND - No detections

-- - No value available

B - Analyte not detected above the level reported in
blanks

J - Analyte present, value may or may not be accurate or
precise

K - Analyte present, value may be biased high, actual
value mav be lower

L - Analyte present, value may be biased low, actual value
mav be higher

U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

UL - Analyte not detected, quantitation limit is probably
higher

LMW PAH - Low molecular weight Polycyclic Aromatic
Hvdrocarbons

HMW PAH - High molecular weight Polycyclic Aromatic
Hvdrocarbons

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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TABLE 3-1

AOC 1 North Surface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

Station ID CAA01-5007 CAA01-5008 CAA01-5009 CAA01-5011 CAA01-5016
Sample ID Eco Surface Soil CLE{\N R_SLS Industrial| .\ RsLs Residential CAA01-5507-1108 CAA01-5507-1208 CAA01-5508-1108 CAA01-5509-1108 CAA01-5511-1108 CAA01-5516-1108
CLEAN CAX BKG SS ) Soil Adjusted (Nov. . )

Sample Date Screening Value 2010) Soil Adjusted (Nov. 2010) 11/05/08 12/18/08 11/07/08 11/07/08 11/07/08 11/07/08

Sample Depth 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"

Chemical Name
Volatile Organic Compounds (UG/KG)

Styrene - 64,000 870,000 630,000 12 U NA 12U 31 17 U 31
Semivolatile Organic Compounds (UG/KG)

Benzaldehyde - - 1,200,000 780,000 400 U NA 380 U 400 U 560 UL 400 U
|[Benzo(ajanthracene - HMW PAH 2,100 150 400 U NA 380 U 400 U 370 L 400 U
|[Benzo(a)pyrene - HMW PAH 210 15 400 U NA 380 U 400 U 400 U
|[Benzo(b)fluoranthene - HMW PAH 2,100 150 400 U NA 380 U 400 U 400 U
|[Benzo(g,h,i)perylene - HMW PAH 1,700,000 170,000 400 U NA 380 U 400 U 1,000 L 400 U
|[Benzo(k)fluoranthene - HMW PAH 21,000 1,500 400 U NA 380 U 400 U 820 L 400 U
|lchrysene - HMW PAH 210,000 15,000 400 U NA 380 U 400 U 1,400 L 400 U
"leenz(a h)anthracene -- HMW PAH 210 15 400 U NA 380 U 400 U 400 U
|[Fluoranthene - LMW PAH 2,200,000 230,000 400 U NA 380 U 400 U 560 UL 400 U
|findeno(1,2,3-cd)pyrene - HMW PAH 2,100 150 400 U NA 380 U 400 U 750 L 400 U
|fPAH (HMW) - 18,000 - - 1,800 U NA 1,710 U 1,800 U 8,110 L 1,800 U
[lPAH (LMw) - 29,000 - - 1,800 U NA 1,710 U 1,800 U 2,520 U 1,800 U
HPyrene - HMW PAH 1,700,000 170,000 400 U NA 380 U 400 U 290 L 400 U

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD - 583 7,200 2,000 NA 39U 171 45U 51U 41U
4,4'-DDE - 114 5,100 1,400 NA 39U 2.8 45U 1.8 41U
4,4'-DDT - 100 7,000 1,700 NA 39U 3.8 45U 471 41U

Endosulfan | - 6.32 370,000 37,000 NA 2U 19U 22U 26U 2U
|[Endrin - 1.95 18,000 1,800 NA 39U 39U 45U 3.3 41U
|[Endrin aldehyde - 1.95 18,000 1,800 NA 39U 39U 45U 3.1) 41U
|lsamma-chiordane - 11.0 6,500 1,600 NA 2U 19U 22U 26U 1.9
(i
Explosives (UG/KG)

ND NA ND NA NA NA

Total Metals (MG/KG)

Aluminum 12,200 pH<5.5 99,000 7,700 8,510 NA 8,940 6,140 11,400 7,310
Antimony 11 78.0 41 3.1 5.6 UL NA 5.4 UL 5.9 UL 1L 6.6 UL
Arsenic 6.36 18.0 1.6 0.39 211 NA 2.7 1.5 45
Barium 52.9 330 19,000 1,500 303 K NA 39.9 19.3 ) 124 22.5
|[Beryltium 0.587 40.0 200 16 0.48 NA 0.44 ) 033 0.78 0.4
|lcadmium 15 32.0 80 7 0.03 B NA 0.04 B 0.49 U 1.3 0.08 J
|[catcium 2,290 - - - 4,610 NA 2,470 317 ) 24,300 1,200
|[chromium 18.2 64.0 5.6 0.29 7.1 NA 11.9 5.3 13.6
[lcopart 9.93 13.0 30 2.3 3.8 NA 2.2 1.8 3.9 2.7
|lcopper 4.25 70.0 4,100 310 3 NA 6.7 2.3 17.5 3.2
[lcyanide - 15.8 2,000 160 0.55 U NA 0.55 U 06U 0.85 U 0.55 U
[firon 19,900 pH<5o0rpH>8 72,000 5,500 4,160 NA 8,440 3,320 17,000 17,100
|[ead 17.4 120 800 400 10.9 NA 35.2 14 121 12.4
|[Magnesium 1,070 - - - 521 NA 1,270 299 1,890 550
[[Manganese 324 220 2,300 180 92271 NA 119 29.7 51.7
|[mercury 0.111 0.10 31 2.3 0.12 UL NA 0.04 B 0.05 B 0.15 0.05 B
[[Nickel 9.52 38.0 2,000 150 3.8 NA 3.9 2.8 8.9 4.6
Potassium 708 - - - 331 NA 487 236 ) 893 750
Selenium 0.51 0.52 510 39 33U NA 32U 3.4 U 49U 3.8 U
Silver 2.1 560 510 39 0.94 U NA 0.18 J 0.07 J 0.55J 11U
Sodium 521 - - - 25.8 B NA 29.6 B 17.7 B 64.1 B 233 B
Vanadium 27.9 130 520 39 1.1 NA 16.4 10.7 22.8 23
Zinc 26.5 120 31,000 2,300 19.6 K NA 36.3 11.3 872 26.6
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TABLE 3-1

AOC 1 North Surface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8
Cheatham Annex

Williamsburg, Virginia

Station ID CAA01-S007 CAA01-S008 CAA01-S009 CAA01-SO11 CAA01-5016
CLEAN RSLs Industrial SS07- -SS07- -S508- -S509- 5511- S516-
Sample ID Eco Surface Soil ' " s Industria CLEAN RSLs Residential CAA01-SS07-1108 CAA01-5507-1208 CAA01-SS08-1108 CAA01-SS09-1108 CAA01-5511-1108 CAA01-S516-1108
CLEAN CAX BKG SS ) Soil Adjusted (Nov. . )

Sample Date Screening Value 2010) Soil Adjusted (Nov. 2010) 11/05/08 12/18/08 11/07/08 11/07/08 11/07/08 11/07/08

Sample Depth 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"

Chemical Name

\Wet Chemistry

% Solids (pct) - - - - 82 85 86 83 59 82

pH (ph) - - - - 8.4 NA 7.3 5.3 7.5 7.3
||Tota| organic carbon (TOC) (ug/g) -- -- -- -- 9,200 NA 18,000 28,000 140,000 27,000

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs

Bold indicates detection

NA - Not analyzed

ND - No detections

-- - No value available

B - Analyte not detected above the level reported in
blanks

J - Analyte present, value may or may not be accurate or
precise

K - Analyte present, value may be biased high, actual
value mav be lower

L - Analyte present, value may be biased low, actual value
mav be higher

U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

UL - Analyte not detected, quantitation limit is probably
higher

LMW PAH - Low molecular weight Polycyclic Aromatic
Hvdrocarbons

HMW PAH - High molecular weight Polycyclic Aromatic
Hvdrocarbons

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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TABLE 3-2

AOC 1 North Subsurface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

[[station 10 ] o CAA01-5001 CAAD1-5002 CAAD1-5003 CAA01-5004 CAA01-5005 CAAO1-5006 CAAO1-5007
[[sampte 10 Eco Surface Soil CLEANRSLs Industrial | CLEAN RSLs Residential || * 0,001 sp011108 | cAA015802-108 | CAAO1SBO2P-1108 | CAAO1SB03-1108 | CAAOL-SB03-1208 | CAAOISBO4-1108 | CAAOL-SBOS-1108 | CAAOI-SBOG-1108 | CAAOI-SBOGP-1108 | CAAOI-SBO7-1108 | CAA1-5B07-1208
CLEAN CAX BKG SB . Soil Adjusted (Nov. Soil Adjusted (Nov.

(lsample Date Screening Value 2010) 2010) 11/03/08 11/03/08 11/03/08 11/05/08 12/18/08 11/03/08 11/03/08 11/04/08 11/04/08 11/05/08 12/18/08
Sample Depth 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24"
Chemical Name
Volatile Organic Compounds (UG/KG)
2-Butanone - - 20,000,000 2,800,000 21 1u 1u 1u NA 1u 120 120 120 13U NA
Styrene - 64,000 870,000 630,000 140 21 1u 1u NA 1u 120 120 120 13U NA
Toluene - 40,000 820,000 500,000 140 21 1u 1u NA 1u 120 120 120 13U NA
[Semivolatile Organic Compounds (UG/KG)

PAH (HMW) - 18,000 - - 2,025 U 1,665 U 1,665 U 1,620 U NA 1,620 U 1,680 ) 1,755 U 1,755 U 1,935 U NA
Pyrene - HMW PAH 1,700,000 170,000 450 U 370U 370U 360 U NA 360 U 120 390 U 390 U 430U NA
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD - 583 7,200 2,000 42U 37U 37U NA 0.87) 36U 36U 39U au NA 4u
4,4"-DDE - 114 5,100 1,400 0.23) 37U 37U NA 161 027 36U 39U 4u NA 4u
4,407 - 100 7,000 1,700 42U 37U 37U NA 34 36U 36U 39U 4u NA 4u
Explosives (UG/KG)

ND ND ND ND NA ND ND ND ND ND NA
Total Metals (MG/KG)
Aluminum 13,000 pH<5.5 99,000 7,700 7,560 8,540 7,980 10,400 NA 5,680 6,130 19,200 18,600 7,680 NA
lAntimony - 78.0 4 3.1 0.09 L 5.1 UL 4.9 UL 5.5 UL NA auL 6.1 UL 38 UL 5.5 UL 39 UL NA
Arsenic 5.54 18.0 16 0.39 161 531 NA 2L 2L 171 221 211 NA
Barium 84.5 330 19,000 1,500 27 281 288 422K NA 253 % 153 202 26.2 K NA
Beryllium 0.52 400 200 16 0331 0.89 0.98 05 NA 0.35 0371 0.131 0171 0.58 NA
(Cadmium - 32,0 80 7 0.04 ) 043U 041U 0.46 U NA 0.03 002 8 032U 0.46 U 0.02 B NA
Calcium 2,380 - - - 16,400 572 566 2,740 NA 1,150 790 1,460 1,420 754 NA
(Chromium 33.7 64.0 5.6 0.29 85 132 125 155 NA 6.9 74 18 186 6.2 NA
Cobalt 5.18 13.0 30 23 211 84 8.1) 31 NA 281 34 0521 0.76 1 6.7 NA
Copper 3.17 70.0 4,100 310 36 3.1 29 1 NA 22 261 151 188 2 NA
Cyanide 27 158 2,000 160 0.55 U 05U 05U 05U NA 055 U 10 06U 06U 06U NA
ron 32,000 PH<50rpH>8 72,000 5,500 4,740 16,200 17,600 16,900 NA 6,800 5,770 10,500 11,500 3,980 NA
Lead 8.79 120 800 400 75 9.7 104 412 NA 14.2 9.6 53 6.1 8 NA
Magnesium 1,120 - - - 922 ) 532 ) 464 ) 1,060 NA 310 276 ) 407 ) 468 ) 313 NA
Manganese 176 220 2,300 180 3611 826 L 88.9 L 98.4 1 NA 4291 481 1031 1821 57.9L NA
Nickel 176 38.0 2,000 150 36 9.71 861 6.6 NA 311 311 261 261 a7 NA
Potassium 901 - - - 318 ) 604 ) 516 ) 732 NA 306 J 318 ) 469 ) 512 ) 245 ) NA
Selenium 0.64 0.52 510 39 25 UL e 28 UL 0.44) NA 23 UL 3.6 UL 2200 32UL 23U NA
Silver 11 560 510 39 073U 0.86 U 0.09 0.111 NA 0.66 U 1U 0.071 0.111 0.66 U NA
Sodium 811 - - - 283 234 214 2858 NA 162 19.1) 23] 2628 2078 NA
Vanadium 483 130 520 39 10.8 19.4 233 21 NA 111 114 27.8 36.1 9 NA
zinc 28 120 31,000 2,300 1751 2691 71 35K NA 2031 1211 521 85L 10.8 K NA
IWet Chemistry
% Solids (pct) - - - - 73 89 9% 92 87 92 85 85 84 7 83
bH (ph) - - - - 9.9 54 NA 71 NA 6.3 6.6 6.2 NA 6.8 NA
[Total organic carbon (TOC) (ug/e) - - - - 18,000 14,000 NA 58,000 NA 4,700 10,000 3,200 NA 7,200 NA

Notes:
Exceeds Background
Exceeds BKG & Res RSL

Bold indicates detection
NA - Not analyzed

ND - No detections

-- - No value available

B - Analyte not detected above the level reported in blanks

J- Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may be

lower

L - Analyte present, value may be biased low, actual value may be

higher
U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

HMW PAH - High molecular weight Polycyclic Aromatic

Hydrocarbons

MG/KG - Milligrams per kilogram
PCT - Percent

PH - pH units

UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram
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TABLE 3-2

AOC 1 North Subsurface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

[[station 1D ] o CAAO1-5008 CAAO1-5009 CAAO1-5016
[[sampte 10 Ecosurfacesoil | CLEAN RSsindustrial | CLEAN RSLs Residential || 15 aog.1108 | cam01-5B09-1108 | caAo1-sB16-1108
"Sample Date CLEAN CAX BKG SB Screening Value Soil Adjusted (Nov. Soil Adjusted (Nov. 11/07/08 11/07/08 11/07/08
2010) 2010)

Sample Depth 6-24" 6-24" 6-24"
Chemical Name
Volatile Organic Compounds (UG/KG)
2-Butanone - - 20,000,000 2,800,000 11U 10U 12U
IStyrene - 64,000 870,000 630,000 11U 1) 12U
[Toluene - 40,000 820,000 500,000 11U 10U 12U
ISemivolatile Organic Compounds (UG/KG)
PAH (HMW) - 18,000 - - 1,665 U 1,575 U 1,710 U
Pyrene - HMW PAH 1,700,000 170,000 370 U 350 U 380 U
Pesticide/Polychlorinated Biphenyls (UG/KG)
14,4'-DDD - 583 7,200 2,000 5.2 35U 39U
4,4'-DDE - 114 5,100 1,400 26 35U 39U
4,4'-DDT - 100 7,000 1,700 15 35U 39U
Explosives (UG/KG)

ND ND ND
Total Metals (MG/KG)
IAluminum 13,000 pH<5.5 99,000 7,700 10,500 5,370 11,600
IAntimony - 78.0 41 3.1 3.7 UL 3.9 UL 0.14 L
IArsenic 5.54 18.0 1.6 0.39 4.9 1.1
Barium 84.5 330 19,000 1,500 26.3 15.8 15.4
Beryllium 0.52 40.0 200 16 0.51 0.24) 0.53
ICadmium - 32.0 80 7 031U 032U 0.69 U
ICalcium 2,380 - - - 2,470 93.4) 246 )
IChromium 33.7 64.0 5.6 0.29 14.2 4.8 21.8
ICobalt 5.18 13.0 30 2.3 6.4 171 4.3)
ICopper 3.17 70.0 4,100 310 4.7 131 3.6
ICyanide 2.7 15.8 2,000 160 0.55 U 05U 0.55 U
iron 32,000 pH<50rpH>8 72,000 5,500 13,600 2,470 28,900
Lead 8.79 120 800 400 22.2 6.9 10.2
Magnesium 1,120 - - - 1,200 246 ) 691
Manganese 176 220 2,300 180 106 21 56.6
Nickel 17.6 38.0 2,000 150 5.6 23 6.7
Potassium 901 - - - 681 176 J 918
ISelenium 0.64 0.52 510 39 22U 23U 48U
|lsitver 11 560 510 39 0.25 4 0.65 U 14U
ISodium 811 - - - 27.8 B 12.4 B 19.1 B
Vanadium 48.3 130 520 39 22 7.8 343
iZinc 28 120 31,000 2,300 33.2 6.5 21.8
IWet Chemistry
1% Solids (pct) - - - - 89 94 86
pH (ph) - - - - 7.6 6 5.5
[Total organic carbon (TOC) (ug/g) - - - - 12,000 8,700 8,000

Notes:
Exceeds Background
Exceeds BKG & Res RSL

Bold indicates detection
NA - Not analyzed

ND - No detections

-- - No value available

B - Analyte not detected above the level reported in blanks

J- Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may be

lower

L - Analyte present, value may be biased low, actual value may be

higher
U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

HMW PAH - High molecular weight Polycyclic Aromatic

Hydrocarbons

MG/KG - Milligrams per kilogram
PCT - Percent

PH - pH units

UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram
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TABLE 3-3

AOC 1 North Groundwater Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

||Stat|on ID CLEAN CAX BKG GW CC |  Eco Surface Water CLEAN McL- CLEAN RSLs Tapwater CAAO1-DWO1 CAAO1-DW02 CAAO1-DWO3
[lsample 1D AQUIFER Screening Value - Fresh | Oroundwater(Dec. | L @ ed (Dec. 2010) CAAD1-DW01-1108 CAAD1-DW02-1108 CAAD1-DW03-1108
[lsample Date 2010) 11/03/08 11/03/08 11/04/08
Chemical Name

Volatile Organic Compounds (UG/L)

Acetone - 1,500 - 2,200 10U 38 31
Semivolatile Organic Compounds (UG/L)
"No Detections
HPesticide/Pochhlorinated Biphenyls (UG/L)
"No Detections
HEprosives (UG/L)

No Detections

Total Metals (UG/L)

Aluminum 2,230 87.0 - 3,700 11,200 3,420 142,000
Arsenic 2.28 150 10 0.045 61.7 B

Barium 118 4.00 2,000 730 914 73.1J [ 31 |
[[Beryttium 245 0.66 4 7.3 0.8 0231
[lcadmium 0.605 0.27 5 18 038 B 0218 171
[[catcium 158,000 - - - 193,000 195,000 1,650,000
[lcnromium 15.1 11.4 100 0.043 615 21.8 B

[lcobatt 20.6 23.0 - 11 731 281 90.5 J
[lcopper 12.2 9.33 1,300 150 14.8 ) 11.1 B 170
[firon 3,590 1,000 - 2,600 29,200 8,440 449,000
[[Lead 213 3.18 15 - 11.2 378 130
[[Magnesium 3,600 - - - 4,900 J 7,380 50,500
[[Manganese 57.9 120 - 88 162 143 2,600
[[Nickel 114 52.2 - 73 202 B 14 B 323
Potassium 3,490 - - - 3,870 J 5,430 39,200
Selenium - 5.00 50 18 69 B 35U

Silver - 0.36 - 18 0.44 ) 10U 20U
Sodium 9,920 - - - 6,890 8,000 23,000
Vanadium 26.2 20.0 - 18 60.3 18.2 ) 821
Zinc 4.52 120 - 1,100 62.6 227 B 758
Dissolved Metals (UG/L)

IAluminum, Dissolved 100 87.0 - 3,700 723 187 J 384
IAntimony, Dissolved 9.7 30.0 6 1.5 1.1 1.1 60 U
IArsenic, Dissolved 1.37 150 10 0.045 6.5 B 338B 43 )
Barium, Dissolved 127 4.00 2,000 730 4341 61.9 J 54.4 )
[[catcium, bissolved 148,000 - - - 144,000 183,000 167,000
|lchromium, pissolved 6.04 11.0 100 0.043 3.7 0.82 J 2.4)
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TABLE 3-3

AOC 1 North Groundwater Detection and Exceedance Results

Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8
Cheatham Annex
Williamsburg, Virginia

Station ID CLEAN CAX BKG GW CC |  Eco Surface Water CLEAN MCL- CLEAN RSLs Tapwater CAAO1-DWO1 CAAO1-DW02 CAAO1-DWO3
sample ID AQUIFER Screening Value - Fresh | Groundwater(Dec. | o i (Dec, 2010) || CAAO1-DWO1-1108 CAAD1-DW02-1108 CAAO1-DW03-1108
Sample Date 2010) 11/03/08 11/03/08 11/04/08
Chemical Name

[lcobatt, Dissolved 0.7 23.0 - 11 151 14 3)
[firon, Dissolved 631 1,000 - 2,600 1,760 261 4,150
[lead, Dissolved 17 2.52 15 - 25 8B 188 181
[[Magnesium, Dissolved 3,880 - - - 2,200 J 6,800 2,480 J
[[Manganese, pissolved 49.5 120 - 88 67.8 99.2 228
[[Nickel, Dissolved 122 52.0 - 73 5.8 B 5.8 B 19.6 J
Potassium, Dissolved 1,710 - - - 1,140 ) 4,720 ) 1,410 )
Sodium, Dissolved 10,000 - - - 6,340 7,940 8,300
Vanadium, Dissolved 43 20.0 - 18 29 0.42 B 13)
Zinc, Dissolved - 118 - 1,100 129 B 5B 22.8 )

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Tapwater RSL

Exceeds BKG, ECO & Tapwater RSL
Exceeds BKG, ECO & MCL

Bold indicates detection

--- No value available
B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or
precise

L - Analyte present, value may be biased low, actual value may
be higher

U - Analyte not detected

UG/L - Micrograms per liter
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TABLE 3-4

AOC 1 South Surface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia
"Station ID . . CAA01-S010 CAA01-5012 CAA01-5013 CAA01-5014 CAA01-S015
"Sample ID Eco Surface Soil CLEAN RSLs Industrial | CLEAN RSLs CAA01-5510-1108 CAA01-5512-1108 CAA01-5513-1108 CAA01-5514-1108 CAA01-5515-1108
CLEAN CAX BKG SS N Soil Adjusted (Nov. Soil Adji d (Nov.
|lsample Date Screening Value 2010) 2010) 11/07/08 11/07/08 11/07/08 11/07/08 11/07/08
Sample Depth 0-6" 0-6" 0-6" 0-6" 0-6"
Chemical Name
Volatile Organic Compounds (UG/KG)
2-Butanone - - 20,000,000 2,800,000 13U 14 U 13U 13U 81
|Acetone - - 63,000,000 6,100,000 3B 98B 14 B 108 95 B
IStyrene - 64,000 870,000 630,000 33 14 U 13U 13U 15U
[Toluene - 40,000 820,000 500,000 13U 14 U 2) 13U 15U
[Semi ile Organic Ct ds (UG/KG)
lAcenaphthylene - LMW PAH 3,300,000 340,000 410 U 460 U 420 U 460 U 360 J
|Anthracene - LMW PAH 17,000,000 1,700,000 410 U 460 U 420 U 460 U 800
Benzo(a)anthracene - HMW PAH 2,100 150 410 U 460 U 420 U 460 U 1,900
[Benzo(a)pyrene - HMW PAH 210 15 410 U 460 U 420U 460 U
"Benzo(b)fluoranthene - HMW PAH 2,100 150 410 U 460 U 420 U 460 U 1,400
|[Benzo(g,h,i)perylene - HMW PAH 1,700,000 170,000 410 U 460 U 420 U 460 U 820
Benzo(k)fluoranthene - HMW PAH 21,000 1,500 410 U 460 U 420 U 460 U 1,100
bis(2-Ethylhexyl)phthalate - 30,000 120,000 35,000 410 U 460 U 420 U 460 U 520 U
Carbazole - - - - 410 U 460 U 420 U 460 U 610
Chrysene - HMW PAH 210,000 15,000 410 U 460 U 420 U 460 U 1,800
Dibenz(a,h)anthracene - HMW PAH 210 15 410 U 460 U 420 U 460 U
Fluoranthene - LMW PAH 2,200,000 230,000 410 U 460 U 420 U 460 U 4,900
Fluorene - LMW PAH 2,200,000 230,000 410 U 460 U 420 U 460 U 660
Indeno(1,2,3-cd)pyrene - HMW PAH 2,100 150 410 U 460 U 420 U 460 U 780
PAH (HMW) - 18,000 - - 1,845 U 2,070 U 1,890 U 2,070 U 13,970
PAH (LMW) - 29,000 - - 1,845 U 2,070 U 1,890 U 2,070 U 12,960
Phenanthrene - LMW PAH 17,000,000 1,700,000 410 U 460 U 420 U 460 U 5,200
Pyrene - HMW PAH 1,700,000 170,000 410 U 460 U 420 U 460 U 4,400
Pesticide/Polychlorinated Biphenyls (UG/KG)
14,4'-DDD - 583 7,200 2,000 4 U 43U 0.67 J 0.58 J 1)
14,4'-DDE - 114 5,100 1,400 4 U 43U 0.43 ) 0.56 J 49U
14,4'-DDT - 100 7,000 1,700 4 U 43U 0.53 ) 14) 49U
Dieldrin - 10.5 110 30 4U 43U 43U 46U 0.46 J
Endosulfan | - 6.32 370,000 37,000 2U 22U 0.29 ) 23U 25U
Endrin aldehyde - 1.95 18,000 1,800 4U 43U 1.9 46 U 49 U
Explosives (UG/KG)
No Detections
Total Metals (MG/KG)
IAluminum 12,200 pH<5.5 99,000 7,700 11,300 8,180 11,400 13,900 6,200
IAntimony 11 78.0 41 3.1 3.8 UL 4.5 UL 6.4 UL 2L 6.3 L
Arsenic 6.36 180 16 039 19 19 338 5.6 | 78 |
Barium 52.9 330 19,000 1,500 13.7 33.7 56.6 53.4 90.2
Beryllium 0.587 40.0 200 16 0.15J 0.34) 0.54 0.64 0.42)
ICadmium 1.5 32.0 80 7 032U 0.11) 0.09 J 2 1.5
Calcium 2,290 - - - 1,020 1,470 6,690 11,600 11,900
IChromium 18.2 64.0 5.6 0.29 11.9 8.1 13.8 13.4
ICobalt 9.93 13.0 30 2.3 0.67 J 1.6) 2.8 3.9 4.6 )
ICopper 4.25 70.0 4,100 310 23 5.8 183 70 88.5
ICyanide - 15.8 2,000 160 0.55 U 0.6 U 0.6 U 0.65 U 0.51)
iron 19,900 pH<5o0rpH>8 72,000 5,500 9,570 5,500 10,600
Lead 17.4 120 800 400 8.3 213 394
Magnesium 1,070 - - - 289 ) 414 986
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TABLE 3-4

AOC 1 South Surface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8
Cheatham Annex

Williamsburg, Virginia

"Station ID : 0 CAA01-S010 CAA01-SO012 CAA01-S013 CAA01-S014 CAA01-S015
"Sam le ID Eco Surface Soil CLEAN RSLs Industrial | CLEAN RSLs CAA01-S510-1108 CAA01-5512-1108 CAA01-5513-1108 CAA01-5514-1108 CAA01-5515-1108
P CLEAN CAX BKG SS y Soil Adjusted (Nov. Soil Adjusted (Nov. =22 et e =22 22207

|lsample Date Screening Value 2010) 2010) 11/07/08 11/07/08 11/07/08 11/07/08 11/07/08
Sample Depth 0-6" 0-6" 0-6" 0-6" 0-6"
Chemical Name

Manganese 324 220 2,300 180 17.4 179 281

Mercury 0.111 0.10 31 23 011U 0.09 B 0.12 0.08 B 0.14 )
Nickel 9.52 38.0 2,000 150 1.6) 3.3 5.9 8.5 12.9
Potassium 708 - - - 268 ) 347 ) 528 ) 1,150 416 )
ISilver 2.1 560 510 39 0.2) 0.14 ) 0.3) 09 U 0.26 J
Vanadium 27.9 130 520 39 30 14 20.2 30 15.9
Zinc 26.5 120 31,000 2,300 6.8 26.3 55.2 162 477
\Wet Chemistry

% Solids (pct) - - - - 80 71 78 72 63

bH (ph) - - - - 5.7 6.7 7.8 7.9 6.6
[Total organic carbon (TOC) (ug/g) - - -- - 1,200 31,000 29,000 64,000 140,000

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs
Bold indicates detection

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or precise

L - Analyte present, value may be biased low, actual value may be
higher
U - The material was analyzed for, but not detected

UL - Analyte not detected, quantitation limit is probably higher

LMW PAH - Low molecular weight Polycyclic Aromatic
Hydrocarbons

HMW PAH - High molecular weight Polycyclic Aromatic
Hvdrocarbons

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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TABLE 3-4

AOC 1 South Surface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia
[[station 1D ) CAA01-5017 CAA01-5018 CAA01-5019
|lsample 1D Eco Surface Soil CLEAN Rsls Industrial | CLEAN RsLs CAA01-5517-1208 CAA01-5518-1208 | CAA01-5518P-1208 | CAAO1-5519-1208
CLEAN CAX BKG SS N Soil Adjusted (Nov. Soil Adj d (Nov.
|lsample Date Screening Value 2010) 2010) 12/18/08 12/18/08 12/18/08 12/17/08
Sample Depth 0-6" 0-6" 0-6" 0-6"
Chemical Name
Volatile Organic Compounds (UG/KG)
2-Butanone - - 20,000,000 2,800,000 17 U 7] 3) 13U
|Acetone - - 63,000,000 6,100,000 78 34 15 8B 13U
IStyrene - 64,000 870,000 630,000 17 U 16 U 15U JERV)
[Toluene - 40,000 820,000 500,000 17 U 16 U 15U 13U
[Semi ile Organic Ct ds (UG/KG)
IAcenaphthylene - LMW PAH 3,300,000 340,000 570 U 520 U 550 U 420 U
lAnthracene - LMW PAH 17,000,000 1,700,000 570 U 520 U 550 U 420 U
Benzo(a)anthracene - HMW PAH 2,100 150 570 U 520 U 550 U 420 U
[Benzo(a)pyrene - HMW PAH 210 15 570 U 520 U 550 U 420U
"Benzo(b)fluoranthene - HMW PAH 2,100 150 570 U 520 U 550 U 420 U
[[Benzo(g,h,i)perylene - HMW PAH 1,700,000 170,000 570 U 520 U 550 U 420U
Benzo(k)fluoranthene - HMW PAH 21,000 1,500 570 U 520 U 550 U 420 U
bis(2-Ethylhexyl)phthalate - 30,000 120,000 35,000 450 J 520 U 550 U 790
ICarbazole - - - - 570 U 520 U 550 U 420 U
IChrysene - HMW PAH 210,000 15,000 570 U 520 U 550 U 420 U
Dibenz(a,h)anthracene - HMW PAH 210 15 570 U 520 U 550 U 420 U
Fluoranthene - LMW PAH 2,200,000 230,000 570 U 520 U 550 U 420 U
Fluorene - LMW PAH 2,200,000 230,000 570 U 520 U 550 U 420 U
indeno(1,2,3-cd)pyrene - HMW PAH 2,100 150 570 U 520 U 550 U 420U
PAH (HMW) - 18,000 - - 2,565 U 2,340 U 2,475 U 1,890 U
PAH (LMW) - 29,000 - - 2,565 U 2,340 U 2,475 U 1,890 U
Phenanthrene - LMW PAH 17,000,000 1,700,000 570 U 520 U 550 U 420 U
Pyrene - HMW PAH 1,700,000 170,000 570 U 520 U 550 U 420 U
Pesticide/Polychlorinated Biphenyls (UG/KG)
14,4'-DDD - 583 7,200 2,000 0.23 ) 49 U 54U 42 U
14,4'-DDE - 114 5,100 1,400 0.34) 49 U 54U 42U
14,4'-DDT - 100 7,000 1,700 1.2) 49 U 54U 42U
Dieldrin - 10.5 110 30 57U 49 U 54U 42U
Endosulfan | - 6.32 370,000 37,000 28U 25U 27U 21U
Endrin aldehyde - 1.95 18,000 1,800 57U 49 U 54U 42U
Explosives (UG/KG)
No Detections
Total Metals (MG/KG)
IAluminum 12,200 pH<5.5 99,000 7,700 9,230 5,780 6,250 6,340
IAntimony 11 78.0 41 3.1 16 L 0.1L 0.12 L 6.4 UL
IArsenic 6.36 18.0 1.6 0.39 5.4
Barium 52.9 330 19,000 1,500 76.6 23.8) 323 29.6
Beryllium 0.587 40.0 200 16 0.42 ) 0.23 ) 0.26 J 0.24)
ICadmium 1.5 32.0 80 7 0.62 ) 0.21) 0.38) 0.21)
ICalcium 2,290 . - - 9,560 J 4,920 ) 5,590 J 2,680 J
IChromium 18.2 64.0 5.6 0.29 8.2 8.5 9.1 7.4
ICobalt 9.93 13.0 30 23 3.8) 2.6 29 22
ICopper 4.25 70.0 4,100 310 45.8 4.4 5.5 7.4
ICyanide - 15.8 2,000 160 04 L 0.75 UL 0.8 UL 0.6 UL
Iron 19,900 pH<5o0rpH>8 72,000 5,500 14,700 12,900 18,900 9,550
Lead 17.4 120 800 400 151 11.2 14.1 10.3
Magnesium 1,070 - - - 609 J 350 J 442 ) 365 )
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TABLE 3-4

AOC 1 South Surface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8
Cheatham Annex

Williamsburg, Virginia

[[station 1D - " CAA01-5017 CAA01-5018 CAA01-5019
|lsample 1D Eco Surface Soil CLEAN RSLs Industrial | CLEAN RSLs CAA01-5517-1208 CAA01-5518-1208 CAA01-5518P-1208 CAA01-5519-1208
P CLEAN CAX BKG SS y Soil Adjusted (Nov. Soil Adjusted (Nov. =220 2200 & . =227

|lsample Date Screening Value 2010) 2010) 12/18/08 12/18/08 12/18/08 12/17/08
Sample Depth 0-6" 0-6" 0-6" 0-6"
Chemical Name

Manganese 324 220 2,300 180 285 98.1 145

Mercury 0.111 0.10 31 2.3 0111 0.15 UL 0.18 UL 0.12 UL
Nickel 9.52 38.0 2,000 150 6.1 351 3.9 3.1J
Potassium 708 - - - 378 ) 331) 371) 336 J
Silver 2.1 560 510 39 0.15 J 13U 15U 0.18 J
Vanadium 27.9 130 520 39 13.8 14.4 15.8 10.6
Zinc 26.5 120 31,000 2,300 115 100 157 63.7
IWet Chemistry

% Solids (pct) - - - - 59 68 62 80

oH (ph) - - - - 7.5 7.5 7.6 7.8
[Total organic carbon (TOC) (ug/g) -- - -- - 110,000 38,000 77,000 15,000

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs
Bold indicates detection

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or precise

L - Analyte present, value may be biased low, actual value may be
higher
U - The material was analyzed for, but not detected

UL - Analyte not detected, quantitation limit is probably higher

LMW PAH - Low molecular weight Polycyclic Aromatic
Hydrocarbons

HMW PAH - High molecular weight Polycyclic Aromatic
Hvdrocarbons

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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TABLE 3-5

AOC 1 South Subsurface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

Station ID CAA01-5010 CAA01-5012 CAA01-5013 CAA01-5014 CAA01-5015 CAA01-5017 CAA01-5018 CAAD1-5019
R CLEAN RSLs Industrial CLEAN RSLs

Sample ID CLEAN CAXBKG | Eco Surface Soil | “C L'y o e Residential Soil CAA01-5B10-1108 CAA01-SB12-1108 | CAA01-5B13-1108 CAA01-SB14-1108 CAA01-SB15-1108 CAA01-SB17-1208 | CAAD1-5B18-1208 CAA01-5B18P-1208 CAA01-SB19-1208
Sample Date s8 Screening Value 2010) | Adjusted (Dec. 2010) 11/07/08 11/07/08 11/07/08 11/07/08 11/07/08 12/18/08 12/18/08 12/18/08 12/17/08
Sample Depth 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24"
Chemical Name

Volatile Organic Compounds (UG/KG)

2-Butanone - - 20,000,000 2,800,000 12U 10U 13U 12U 12U 13U 81 91 14U
Acetone - - 63,000,000 6,100,000 28 18 B 128 12U 98 13U a8 a 14U
Carbon disulfide - - 370,000 82,000 12U 10U 13U 12U 12U 13U 2 1) 14U
I

"Semivolatile Organic Compounds (UG/KG)

[[Benzo(a)pyrene - HMW PAH 210 15 420 U 350 U 440 U 400 U 410 UJ | 2200 | 450 U 450 U 470 U
[[Benzo(b)fiuoranthene - HMW PAH 2,100 150 420 U 350 U 440 U 400 U 410 W) 290 ) 450 U 450 U 470 U
[[Benzo(g,h,ijperylene - HMW PAH 1,700,000 170,000 420 U 350 U 440 U 400 U 410 W 350 J 450 U 450 U 470 U
[[ois(2-Ethylhexyl)phthalate - - 120,000 35,000 420 U 350 U 440 U 400 U 210 440 U 450 U 450 U 470 U
[indeno(1,2,3-cd)pyrene - HMW PAH 2,100 150 420 U 350 U 440 U 400 U 410 W) 270 ) 450 U 450 U 470 U
[fPAH (HMwW) - 18,000 - - 1,890 U 1,575 U 1,980 U 1,800 U 1,845 U 2,230 ) 2,025 U 2,025 U 2,115 U
l

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD - 583 7,200 2,000 38U 35U 0.27 ) 43U 43U 048 43U 45U 42U
4,4'-DDE - 114 5,100 1,400 38U 35U 0.22 ) 43U 0.28 ) 0.28) 43U 45U 42U
4,4'-DDT - 100 7,000 1,700 38U 35U 0.48 ) 43U 43U 045 43U 45U 42U
Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

Aluminum 13,000 pH<5.5 99,000 7,700 15,100 4,220 9,950 10,900 8,880 6,890 8,150 8,580 8,120
Antimony - 78.0 41 3.1 0.32 L 4 UL 7.1 UL 049 L 171 0.21L 0.32 L 0.37 L
Arsenic 5.54 18.0 16 039 | 58 | 15 26 3.9 5.2

Barium 84.5 330 19,000 1,500 25.7 205 40.2 a 52.6 61.6 19.1) 21.4 ) 32
[[Berytiium 0.52 40.0 200 16 0.49 0.29) 0.59 J 0.58 0.49 ) 0.41) 0.2 0.22) 034
[lcadmium - 32.0 80 7 072 U 0.03 B 0.04 B 0.15) a 0.45) 034 03 02
[[catcium 2,380 - - - 1,160 364 1,920 20,700 27,100 26,600 J 4,190 ) 5,130 J 4,080 )
[lchromium 337 64.0 5.6 0.29 228 4 8.2 14.5 27.6 13.5 10.4 115 9.3
[lcobalt 5.18 13.0 30 23 371 131 251 3.2 7.3 3.2 4.7 3 291
[lcopper 3.17 70.0 4,100 310 7.7 141 9.1 126 105 615 3.9 6 208
[lcyanide 2.7 15.8 2,000 160 0.6 U 0.5 U 06U 0.6 U 031 0.65 UL 0.7 UL 0.6 UL 0.7 UL
[firon 32,000 pH<5o0rpH>8 72,000 5,500 28,500 2,250 5,140 16,300 43,300 16,700 9,790 10,200 11,600
[lLead 8.79 120 800 400 93.7 5.7 14.4 38.6 3,360 283 9.6 1 19.5
[[Magnesium 1,120 - - - 700 J 170 ) 568 J 1,460 1,450 1,160 783 348 ) 423 )
[[Manganese 176 220 2,300 180 46.1 68.4 146 57.7 91.9
[INicker 176 38.0 2,000 150 8.2 191 431 5.8 23 8.4 441 411 421
Potassium 901 - - - 836 126 ) 307 ) 824 495 364 ) 344 ) 398 ) 413 )
Silver 11 560 510 39 14U 0.68 U 0.11J 09 U 21U 1U 12U 13U 0.26 )
Sodium 811 - - - 2578 10.2 B 254 8 46.7 B 59.2 B 415 2318 315 4251
Vanadium 483 130 520 39 35.4 6.2 12.2 20.6 16.9 12.8 17.6 18.5 13.6
Zinc 28 120 31,000 2,300 21.6 5.2 19.5 304 1,130 120 352 165 92.8
Wet Chemistry
[ sotids (pct) - - - - 79 9 75 82 80 74 77 73 80
FH (ph) - - - - 6.9 7.6 74 6.7 7.8 8.2 7.6 7.3 7.8

otal organic carbon (TOC) (ug/g) - - - - 4,600 5,800 10,000 3,300 32,000 43,000 16,000 7,600 18,000




TABLE 3-5

AOC 1 South Subsurface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8
Cheatham Annex

Williamsburg, Virginia

Station ID CAA01-5010 CAA01-5012 CAA01-5013 CAA01-SO014 CAA01-SO15 CAA01-SO17 CAA01-SO18 CAA01-SO19

. CLEAN RSLs Industrial CLEAN RSLs
Sample ID CLEAN CAX BKG Eco Surface Soil Soil Adjusted (Dec Residential Soil CAA01-SB10-1108 CAA01-SB12-1108 CAA01-SB13-1108 CAA01-SB14-1108 CAA01-SB15-1108 CAA01-SB17-1208 CAA01-SB18-1208 CAA01-SB18P-1208 CAA01-SB19-1208
Sample Date B Screening Value 2010) Adjusted (Dec. 2010) 11/07/08 11/07/08 11/07/08 11/07/08 11/07/08 12/18/08 12/18/08 12/18/08 12/17/08
Sample Depth 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24"
Chemical Name

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs
Bold indicates detection

-- - No value available

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may
be lower

L - Analyte present, value may be biased low, actual value may be
higher

U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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TABLE 3-6

AOC 1 South Groundwater Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1,2, 6,7 and 8

Cheatham Annex
Williamsburg, Virginia

Station ID - CLEAN MCL- CAA01-DWO04 CAA01-DWO05

CLEAN CAX BKG GW CC Eco Surface Water CLEAN RSLs Tapwater
Sample ID AQUIFER Screening Value - Fresh Groundwater (Nov. Adjusted (Nov. 2010) CAA01-DWO04-1108 CAA01-DWO04P-1108 CAA01-DWO05-1208 CAA01-DWO5P-1208
Sample Date 2010) 11/05/08 11/05/08 12/18/08 12/18/08
Chemical Name
Volatile Organic Compounds (UG/L)
[Acetone - 1,500 - 2,200 2) 2) 4B 4B
Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene -- 330 - 15 10U 9uU 9u 10U
Pesticide/Polychlorinated Biphenyls (UG/L)
No Detections
Explosives (UG/L)
No Detections
Total Metals (UG/L)
Aluminum 2,230 87.0 - 3,700 102,000 114,000 1,280 1,000
[Antimony 18.8 30.0 6 15 60 R 60 R 1) 11
Arsenic 2.28 150 10 0.045 121 B 1148
Barium 118 4.00 2,000 730 337 365 104 ) 101 )
Beryllium 2.45 0.66 4 7.3 231 26 5U 5U
Cadmium 0.605 0.27 5 1.8 1.7) 151 0.13 B 0.08 B
Calcium 158,000 - - - 138,000 137,000 180,000 178,000
Chromium 15.1 11.4 100 0.043 2) 1.6
Cobalt 20.6 23.0 - 1.1 15.8 ) 16.8 ) 038 0.39 B
Copper 12.2 9.33 1,300 150 43.4 49.2 881 103 )
Iron 3,590 1,000 - 2,600 104,000 111,000 18,000 17,700
Lead 213 3.18 15 -- 82.7 93.8 391 3.81)
Magnesium 3,600 - - - 10,700 11,100 7,080 6,920
Manganese 57.9 120 -- 88 791 805 778 769
Mercury 0.081 0.91 2 1.1 0.18 J 0.15 ) 0.2 UL 0.2 UL
Nickel 11.4 52.2 - 73 56.7 61.1 1) 091
Potassium 3,490 - - - 6,590 6,680 2,670 ) 2,550 J
Selenium - 5.00 50 18 35U 1) 35U 35U
Sodium 9,920 - - - 8,010 7,660 8,680 8,650
Vanadium 26.2 20.0 -- 18 164 175 191 11
Zinc 4.52 120 - 1,100 205 215 13.3 ) 9.6 )
Dissolved Metals (UG/L)
IAluminum, Dissolved 100 87.0 - 3,700 167 J 178 J 73.2 B 68.4 B
IAntimony, Dissolved 9.7 30.0 6 1.5 60 U 60 U 60 U 0.88 )
Barium, Dissolved 127 4.00 2,000 730 87.5) 85) 94.7 ) 92.3)
Calcium, Dissolved 148,000 - - - 141,000 140,000 175,000 175,000
IChromium, Dissolved 6.04 11.0 100 0.043 10U 10U 10U 0.42)
Cobalt, Dissolved 0.7 23.0 - 1.1 0.52 ) 0.32) 50 U 0.29 B
[Copper, Dissolved 3 8.96 1,300 150 1B 13 B 14) 2)
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TABLE 3-6

AOC 1 South Groundwater Detection and Exceedance Results

Site Inspection Report: Areas of Concern 1,2, 6,7 and 8
Cheatham Annex
Williamsburg, Virginia

Station ID CLEAN MCL- CAA01-DWO04 CAA01-DWO05

CLEAN CAX BKG GW CC Eco Surface Water CLEAN RSLs Tapwater
Sample ID . Groundwater (Nov. . CAA01-DWO04-1108 CAA01-DWO04P-1108 CAA01-DWO05-1208 CAA01-DWO5P-1208

AQUIFER Screening Value - Fresh Adjusted (Nov. 2010)

Sample Date 2010) 11/05/08 11/05/08 12/18/08 12/18/08
Chemical Name
Iron, Dissolved 631 1,000 - 2,600 49,100 48,600 16,300 14,000
Lead, Dissolved 1.7 2.52 15 -- 228B 1.7) 1) 10U
Magnesium, Dissolved 3,880 - - - 6,940 6,840 6,760 6,730
Manganese, Dissolved 49,5 120 -- 88 685 680 749 749
Nickel, Dissolved 12.2 52.0 - 73 13.6 ) 124) 40 U 0.53 )
Potassium, Dissolved 1,710 -- -- -- 3,200 J 3,080 J 2,510 ) 2,500 J
Silver, Dissolved - 0.36 -- 18 043 B 10U 10U 0.34)
Sodium, Dissolved 10,000 -- -- -- 8,080 7,880 8,490 8,440
Vanadium, Dissolved 4.3 20.0 -- 18 0.54 ) 0.6 ) 50 U 50 U
Zinc, Dissolved -- 118 -- 1,100 82.6 78 2.7) 28)

Notes:
Exceeds Background
Exceeds BKG & ECO

Exceeds BKG, ECO & Tapwater RSL
Exceeds BKG, ECO & MCL

Bold indicates detection

-- No value available
B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or
precise
R - Unreliable Result

U - Analyte not detected
UL - Analyte not detected, quantitaion limit is probably higher

UG/L - Micrograms per liter
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TABLE 3-6

AOC 1 South Groundwater Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1,2, 6,7 and 8

Cheatham Annex
Williamsburg, Virginia

Station ID -~ CLEAN MCL- CAA01-DWO06 CAA01-DWO7
CLEAN CAX BKG GW CC Eco Surface Water CLEAN RSLs Tapwater
Sample ID AQUIFER Screening Value - Fresh Groundwater (Nov. Adjusted (Nov. 2010) CAA01-DW06-1208 CAA01-DW07-1208
Sample Date 2010) 12/18/08 12/19/08
Chemical Name
Volatile Organic Compounds (UG/L)
[Acetone - 1,500 - 2,200 3B 2B
Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene -- 330 - 15 7)) 10U
Pesticide/Polychlorinated Biphenyls (UG/L)
No Detections
Explosives (UG/L)
No Detections
Total Metals (UG/L)
Aluminum 2,230 87.0 -- 3,700 1,440 147 )
[Antimony 18.8 30.0 6 15 1.7) 60 U
Arsenic 2.28 150 10 0.045 42 B 105 B
Barium 118 4.00 2,000 730 339 59.4)
Beryllium 2.45 0.66 4 7.3 5U 5U
Cadmium 0.605 0.27 5 1.8 0.07 B 0.07 B
Calcium 158,000 - - - 103,000 126,000
Chromium 15.1 11.4 100 0.043 10U 0.58 J
Cobalt 20.6 23.0 - 11 043 B 0.87 B
Copper 12.2 9.33 1,300 150 34) 11
Iron 3,590 1,000 - 2,600 216 B 2,720
Lead 213 3.18 15 - 1.1) 151
Magnesium 3,600 - - - 1,860 J 3,470 )
Manganese 57.9 120 - 88 6.2) 320
Mercury 0.081 0.91 2 1.1 0.2 UL 0.2 UL
Nickel 11.4 52.2 - 73 28 0.45)
Potassium 3,490 - - - 3,310 J 1,650 J
Selenium - 5.00 50 18 35U 35U
Sodium 9,920 - - - 7,060 5,790
Vanadium 26.2 20.0 - 18 14) 50 U
Zinc 4.52 120 - 1,100 3.1) 341
Dissolved Metals (UG/L)
IAluminum, Dissolved 100 87.0 - 3,700 513 134 )
[Antimony, Dissolved 9.7 30.0 6 15 25) 60 U
[Arsenic, Dissolved 1.37 150 10 0.045 43 B 9.2 B
Barium, Dissolved 127 4.00 2,000 730 192 ) 54.2 )
Calcium, Dissolved 148,000 - - - 474,000 138,000
IChromium, Dissolved 6.04 11.0 100 0.043 0.58 J 0.48 )
Cobalt, Dissolved 0.7 23.0 -- 11 0.25B 0328B
Copper, Dissolved 3 8.96 1,300 150 6.4) 25U
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TABLE 3-6

AOC 1 South Groundwater Detection and Exceedance Results

Site Inspection Report: Areas of Concern 1,2, 6,7 and 8
Cheatham Annex
Williamsburg, Virginia

Station ID -~ CLEAN MCL- CAA01-DWO06 CAA01-DWO07
CLEAN CAX BKG GW CC Eco Surface Water CLEAN RSLs Tapwater
Sample ID AQUIFER Screening Value - Fresh Groundwater (Nov. Adjusted (Nov. 2010) CAA01-DW06-1208 CAA01-DW07-1208
Sample Date 2010) 12/18/08 12/19/08
Chemical Name
Iron, Dissolved 631 1,000 - 2,600 100 U 3,500
Lead, Dissolved 1.7 2.52 15 -- 29) 1.2)
Magnesium, Dissolved 3,880 - -- -- 10.7 ) 3,510 )
Manganese, Dissolved 49,5 120 -- 88 15U 306
Nickel, Dissolved 12.2 52.0 -- 73 106 ) 0.71 )
Potassium, Dissolved 1,710 -- -- -- 8,120 1,500 J
Silver, Dissolved -- 0.36 -- 18 10U 0ouU
Sodium, Dissolved 10,000 -- - -- 14,000 6,240
Vanadium, Dissolved 4.3 20.0 - 18 0.58 J 0.44 )
Zinc, Dissolved -- 118 - 1,100 231 291

Notes:
Exceeds Background
Exceeds BKG & ECO

Exceeds BKG, ECO & Tapwater RSL
Exceeds BKG, ECO & MCL

Bold indicates detection

-- No value available
B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or
precise
R - Unreliable Result

U - Analyte not detected
UL - Analyte not detected, quantitaion limit is probably higher

UG/L - Micrograms per liter
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TABLE 3-7
AOC 1 Decision Summary

Site Inspection Report: Areas of Concern 1, 2, 6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

Step 1 Step 2a Step 2b Step 3
Site Potentially Inorganics Above Background Potentially Attributable Exceedances of Results of Qualitative Risk Evaluation Using Is Further Investigation
Medium CERCLA-eligible? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? More Realistic Assumptions or Action Required?
IAOC 1 North Yes VOCs Yes No N/A Yes - an Expanded SI for AOC
Surface Soil SVOCs Yes Yes - 5 SVOCs (benzo(a)anthracene, benzo(a)pyrene,|Yes - 5 SVOCs (benzo(a)anthracene, benzo(a)pyrene, 1 North is recommended to
benzo(b)fluoranthene, dibenz(a,h)anthracene, benzo(b)fluoranthene, dibenz(a,h)anthracene, ideno(1,2,3- further verify and
ideno(1,2,3-cd)pyrene - potential HH risk only). Also,|cd)pyrene - potential HH risk only) characterize the extent of
benzaldehyde was identified as an initial eco COPC SVOC (PAH) and inorganic
since it did not have an available screening value. contamination in the
localized surface soil "hot
spot" areas.
Pesticides Yes Yes - 2 pesticides (endrin, endrin aldehyde - No (concentrations below 50 ppb)
potential eco risk only) Specifically:
PCBs No (no detections) N/A N/A 1. Collect surface sofl and
Explosw'es No (no detections) N/A . _ ‘ N/A _ . . . analyze for SVOCs (PAHs)
Inorganics Yes Yes - 9 inorganics (Al, As, Mn - potential HH and eco |Yes - 3 inorganics (As and Cr - potential HH risk and Zn - . . .
risks; Cr, V - potential HH risk; CN, Pb, Hg, Zn - potential eco risk) and inorganics. In addition,
3 ) analyze two of the samples
potential eco risk) for hexavalent chromium for|
IAOC 1 North Yes VOCs Yes No; however, 2-butanone was identified as an initial [N/A chromium speciation.
Subsurface Soil eco COPC since no screening value was available
2. Install permanent
SVOCs Yes No N/A monitoring wells, collect
Pesticides Yes No N/A groundwater, and analyze
PCBs No (no detections) N/A N/A for total and dissolved
- - inorganics. Additionally,
Explosives No (no detections) N/A N/A verify the groundwater flow
Inorganics Yes Yes - 3 inorganics (Al - potential HH and eco risks; No, based on results of HH and eco risk screenings direction.
As, Co - potential HH risks)
AOC 1 North Yes VOCs Yes No N/A Note: No further
Groundwater SVOCs No (no detections) N/A N/A investigation of subsurface
Pesticides No (no detections) N/A N/A soil is recommended.
PCBs No (no detections) N/A N/A
Explosives No (no detections) N/A N/A
Inorganics Yes Yes - 16 total inorganics (Al, As, Ba, Be, Cr, Co, Cu, [Yes - 12 total inorganics (Al, As, Ba, Be, Cr, Co, Cu, Fe, Pb,
Fe, Pb, Mn, Ni, Se, V - potential HH and eco risks; Cd,|Mn, Se, V - potential HH risk only)
Hg, and Zn - potential eco risk) and 5 dissolved
inorganics (As, Co - HH qualitative review onlyl; Fe,
Mn - HH qualitative review' and potential eco risk;
Al - potential eco risk)

*Although total (unfiltered) and dissolved (filtered) groundwater samples were collected, only total sample data were analyzed in the human health risk screening evaluation; analytical data from the dissolved groundwater samples were reviewed for qualitative purposes only.

Notes:

N/A - Not applicable

HH - human health

eco - ecological

COPC - constituent of potential concern
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TABLE 3-7
AOC 1 Decision Summary

Site Inspection Report: Areas of Concern 1, 2, 6, 7 and 8
Cheatham Annex
Williamsburg, Virginia

Step 1 Step 2a Step 2b Step 3
Site Potentially Inorganics Above Background Potentially Attributable Exceedances of Results of Qualitative Risk Evaluation Using Is Further Investigation
Medium CERCLA-eligible? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? More Realistic Assumptions or Action Required?
AOC 1 South Yes VOCs Yes No; however, 2 VOCs (2-butanone, acetone) were |No, based on results of eco risk screening Yes - an Expanded SI of AOC
Surface Soil identified as initial eco COPCs since no screening 1 South is recommended to
values were available further verify and
SVOCs Yes Yes - 5 SVOCs (benzo(a)anthracene, benzo(a)pyrene,|Yes - 5 SVOCs (benzo(a)anthracene, benzo(a)pyrene, characterize the extent of
benzo(b)fluoranthene, dibenz(a,h)anthracene, benzo(b)fluoranthene, dibenz(a,h)anthracene, ideno(1,2,3- [SVOC (PAH) and inorganic
ideno(1,2,3-cd)pyrene - potential HH risk only). Also,|cd)pyrene - potential HH risk only) contamination in the
carbazole was identified as an initial eco COPC since localized surface and
it did not have an available screening value. subsurface "hot spot" areas.
Specifically:
Pesticides Yes No N/A
1. Collect surface and
PCBs No (no detections) N/A N/A subsurface soil and analyze
Explosives No (no detections) N/A N/A for SVOCs (PAHs) and
Inorganics Yes Yes - 9 inorganics (As, Mn - potential HH and eco Yes - 5 inorganics (As and Cr - potential HH risk and Pb, Mn, |inorganics. No chromium
risks; Al, Cr, Fe - potential HH risk; Cu, Pb, Hg, Zn - |Zn - potential eco risk) speciation analysis for soil is
potential eco risk) necessary because the S|
AOC 1 South Yes VOCs Yes No; however, 3 VOCs (2-butanone, carbon disulfide, |No, based on results of eco risk screening concentrations are within
Subsurface Soil acetone) were identified as initial eco COPCs since background.
no screening values were available
2. Install permanent
SVOCs Yes Yes - 3 SVOCs (benzo(a)pyrene, No, based on results of HH risk screening monitoring wells, collect
benzo(b)fluoranthene,ideno(1,2,3-cd)pyrene - groundwater, ?nd analyze
. . for total and dissolved
potential HH risk only) . N .
— inorganics. Additionally,
Pesticides Yes No N/A verify the groundwater flow
PCBs No (no detections) N/A N/A direction.
Explosives No (no detections) N/A N/A
Inorganics Yes Yes - 9 inorganics (Fe, Pb, Mn - potential HH and eco |Yes - 4 inorganics (Sb and Pb - potential HH risk and Pb and |3. Collect surface water and
risks; Al, Sb, As, Co - potential HH risk]; Cu, Zn - Zn - potential eco risk) sediment and analyze for
potential eco risk]) SVOCs (PAHs) and inorganics
[AOC 1 South Ves VOCs Yes No N/A to determine f there has
Groundwater Vot Ves No A been' an impact to these
media.
Pesticides No (no detections) N/A N/A
PCBs No (no detections) N/A N/A
Explosives No (no detections) N/A N/A
Inorganics Yes Yes - 13 total inorganics (Al, Cr, Fe, Pb, Mn, V - Yes - 7 total inorganics (Al, As, Cr, Fe, Pb, Mn, V - potential
potential HH and eco risks; As - potential HH risk; HH risk) and 1 dissolved inorganic (Fe - potential eco risk)
Ba, Be, Cd, Cu, Ni, Zn - potential eco risk) and 6
dissolved inorganics (As - HH qualitative review
onlyl; Fe, Mn - HH qualitative review' and potential
eco risk; Al, Ba, Pb - potential eco risk)

*Although total (unfiltered) and dissolved (filtered) groundwater samples were collected, only total sample data were analyzed in the human health risk screening evaluation; analytical data from the dissolved groundwater samples were reviewed for qualitative purposes only.

Notes:

N/A - Not applicable

HH - human health

eco - ecological

COPC - constituent of potential concern
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Future Adult/Child Recreational User/Trespasser:
ingestion/dermal exposure to sediment/surface water and
ingestion, dermal, inhalation exposure to surface soil.

Benthic Dwelling and Aquatic Organisms:

Ingestion & Direct Contact with Surface Water,
Sediment, & Surface Soil

Plants: Direct Contact & Root Uptake from
Surface Soil, Surface Water, & Sediment;
Direct Contact with Surface Water.

Current/Future Construction Workers

Direct contact with and ingestion of soil, sediment,
surface water, and groundwater; inhalation of
groundwater vapors and soil.

Future Residents

Direct contact with and ingestion of soil,
sediment, surface water, and groundwater;
inhalation of groundwater vapors and soil.

Current/Future Trespassers

Direct contact with and ingestion of soil,
sediment, surface water and inhalation
of soil.

EEermer Water

N\ N ea
Trreatment Plant Soune

s g StrapiVietals
— Approximate Clay Pipe;
Vzissiye Eejezitie)f) o @Coiciete
Serzig Vi Underground Debris and
pebris Pie Culvert Railreadiies

LEGEND

Approximate Study Area
[ Cornwallis Cave Aquifer
I Yorktown Confining Unit
[ Yorktown Eastover Aquifer
</~ Anticipated Surface Water Flow

Future Maintenance Worker:

. ; . : FIGURE 3-1
ingestion, dermal, and inhalation .
%  Water Tale o : N .. exposure to surface soil. AOC 1 Conceptual Site Model
<> .~ Drainage Channel (Arrow represents flow direction) Dﬁgﬁr(‘:gngé’t’fvitha;ﬁd in‘ge;'{gn of Site Inspection Report, Areas of Concern 1, 2, 6, 7, and 8
. Debris Within and Around Drainage Channels soil, sediment, and surface water. Cheatham Annex

Williamsburg, Virginia
ES033011003122VBO CSMCAXAOC_Fig3-1_CMS_Site_AOC1_revl.ai 04/05/11 LED cHZMHILL




\\WORTHEND\PROJ\USNAVFACENGCOM\CHEATHAMANNEX\MAPFILES\AOC SI REPORT\2011\SECTION3 AOC1\FIGURE3-2 AOC1 - SCRAP METAL DUMP.MXD_BHATHAWA 4/22/2011 09:49:41

Northern Area

Southern Area
Former
Water Treatment
Plant
Legend N _ _Fi_gure 3-2
) AOC 1 Scrap Metal Dump and Vicinity Detall
Approximate Study Area Boundary W+E Site Inspection Report
S Areas of Concern 1, 2, 6, 7, and 8
0 150 300 . Cheatham AnneX
—— Williamsburg, Virginia
CH2Z2MHILL




\WORTHEND\PROJ\USNAVFACENGCOM\CHEATHAMANNEX\MAPFILES\AOC S| REPORT\2011\SECTION3 AOC1\FIGURES3-3 - AOC1 - S| SAMPLE LOCATIONS.MXD _BHATHAWA 4/22/2011 10:08:08

QO
60 ~
CAA01-SO01
%CAAOl-DWOl
50
&
CAAO01-S002~ / CAADL-5006
Northern Area L CAAD1-DWO2 — CAAO01-SO05
CAA01-SO004 _
CAROLSo0T I\ ~CAA01-SO11
40 < CAA01-DW03
CAA01-SO09—
CA AOl-SOOBl CAA01-SO03
CAA01-DW05
CAA01-SO18
CAA01-SO16\
CAA01-DW06
CAA01-SO19
6o
CAA01-DWO7 - CAA01-SO15 CAAO01-DWO04
CAA01-S017 CAA01-S010
Southern Area
“\CAA01-SO14
CAA01-SO13—
SCAA01-SO12
Legend Figure 3-3
[J Groundwater/Soil Sample Location Tree line N AOC 1 Comprehensive Investigation Locations
B Soil Sample Location —# Drainage Channel (arrow represents flow direction) W<€}>E Site Inspection Report
©  Approximate Tripod Groundwater/Soil Sample Location S Areas of Concern 1, 2, 6, 7, and 8
: Cheatham Annex
Approximate AOC 1 Study Area 0 60 120 Williamsburg Virginia
Topographic Surface Contour (feet above mean sea level)  — !

== Railroad tracks CHZMH"-L




50

CAA01-DW01/CAA01-SO01

Located on the dow ngradient
segment of an east-w est
trending ravine/drainage
channel; sample w as
collected in the middle of the
channel . Debris (concrete,
railroad ties, a few pieces of
scrap metal) is located on the
north side of the channel.
Channel contains w aste
concrete that cured in place
and mimicks the
ground/terrain form.

CAA01-SO09

MXD _MUNWIN 6/22/2011 12:10:19 PM

CAA01-DW02/CAA01-SO02

Located near the middle
segment of an east-w est
trending ravine/drainage
channel; sample w as
collected on the north side of
the channel due to refusal by
concrete. Debris (concrete,
railroad ties, a few pieces of
scrap metal) is located along
the north side of the channel.
Channel contains w aste
concrete that cured in place
and mimicks the
ground/terrain form.

CAA01-SO06

Located 15' w est of pile of
railroad ties. Nearby debris
includes few pieces of scrap
metal, clay pipe and concrete

debris.

CAA01-SO05

Located in a surface

w ater/drainage channel, ~30'
upgradient of CAA01-SO11.
No surface debris at sample
location. Location is 30'

dow nhill from pile of railroad
ties.

NS}
Located dow nhill and &)
adjacent to a large pile of @ CAA01-SO11
concrete debris. Debris pile i Located in a depositional area;
includes cinder blocks. tw o piles of railroad ties are
©ov located ~50' upgradient - one to
10 the northeast and one to the
Northern Area southeast. Nearby debris
includes concrete and scrap
metal.
CAA01-S004
e B | Birectly dow nhil of & large
CAA01-DWO03/CAA01-SO03 field of concrete debris and a
empty, rusted 5-gal in open field, near Chapman few pieces of scrap metal.
buckets/galvanized pails, and Road; no surface debris Railroad ties are located ~50
several red bricks. present. to the east, uphill
CAA01-S008
Located in a depositional
depression that collects CAA01-SO07
runoff froma pile of railroad Dow nhill from pile of railroad
Southern Area ties to the east. Concrete ties, located ~30 to the east.
debris is nearby, and an Location is adjacent to
empty, rusted ~20-gal drumis conrete, w hich appears to
located ~20" uphill. have cured as sheets.

Legend Figure 3-4
[l  Groundwater/Soil Sample Location Tree line N AOC 1 North Debris Near SI Sample Locations
[ soil Sample Location - o W<$>E Site Inspection Report
© Approximate Tripod Groundwater/Soil Sample Location " Drainage Channel (arrow represents flow direction) S Areas of Concern 1,2,6,7, and 8

Approximate AOC 1 Study Area © 55-gallon, empty, rusted drum Cheatham Annex

EJ Approximate boundary of massive scrap metal debris pile 0 50 100 Williamsburg, Virginia

e =

Topographic Surface Contour (feet above mean sea level)

i=|=|= Railroad tracks




VBO \\WORTHEND\PROJUSNAVFACENGCOM\CHEATHAMANNEX\MAPFILES\AOC S| REPORT\2011\SECTION3 _AOC1\FIGURE3-5_AOC1_NORTH_SS _EXCEEDANCE_RESULTS .MXD MUNWIN 6/22/2011 12:22:50 PM

.| CLEANRSLs CLEANRSLs Station ID CAA01-SO01 Station ID CAA01-SO05 Station ID CAA01-SO06
CLEAN CAX | Eco Surface Soil | 4, 1 rial Soil | Residential Soil
BKG SS |Screening Value Adiusted Adiusted Sample ID CAA01-SS01-1108 Sample ID CAA01-SS05-1108 Sample ID CAA01-SS06-1108*
H H uste uste
Contaminant of Potential Concern ! ! Sample Date 11/03/08 Sample Date 11/03/08 Sample Date 11/04/08
SVOCs (UGIKG) Depth 0-6" Depth 0-6" Depth 0-6"
Benzo(a)anthracene -- HMW PAH! 2,100 150 - -
Benzo(a)pyrene i, HMW PAH 210 15 Organic Compounds (UG/KG) SVOCs (UG/KG) Organic Compounds (UG/KG)
Benzo(b)fluoranthene - HMW PAHE 2,100 150 No Exceedances Benzo(a)anthracene 330 J No Exceedances
Dibenz(a,h)anthracene -- HMW PAH! 210 15 Total Metals (MG/KG) Benzo(a)pyrene Total Metals (MG/KG)
Indeno(1,2,3-cd)pyrene - HMW PAH! 2,100 150 No Exceedances Benzo(b)fluoranthene 740 Aluminum
PAH (W) - 18,000 - - Pesticide/PCBs (UG/KG) Chrormium
Pesticide/PCBs (UG/KG) Endrin 27K Vanadium 40.8
:gr?n Idehyd - 1.22 iz'ggg i'zgg Endrin aldehyde 21
rin aldehyde -- R | s "
Station ID CAA01-SO11
Total Metals (MG/KG) Total Metals (MG/KG) T
Alunminum 12,200 pH<55 99,000 7,700 Northern Area No Exceedances amp’e CAA01-SS11-1108
Arsenic 6.36 180 16 0.39 Sample Date 11/07/08
Chromium 18.2 64.0 5.6 0.29 Depth 0-6"
Cyanide - 15.8 2,000 160 SVOCs (UG/KG)
Lead 174 120 800 400 Benzo(a)anthracene
Manganese 324 220 2,300 180 Benzo(a)pyrene
Mercur_y 0.111 0.10 31 23 Benzo(b)fluoranthene
Vanadium 27.9 130 520 39 -
Zinc 265 120 31,000 2,300 Dibenz(a hjanthracene i
Indeno(1,2,3-cd)pyrene 750 L
Station ID CAA01-S002 PedSt_'C'de/ PCBs (UG/KG)
Sample ID CAA01-SS02-1108* T YD &;”th .39
Sample Date 11/03/08 Endrin aldehyde s1J
Sample ID CAA01-SS03-1108* Total Metals (MG/KG)
Depth 0-6"
_ EI/ Sample Date 11/05/08 Arsenic
Organic Compounds (UG/KG) " -
Depth 0-6 Chromium
No Exceedances =
Organic Compounds (UG/KG) Lead
Total Metals (MG/KG)
No Exceedances Manganese
No Exceedances
Total Metals (MG/KG) Mercury 0.15
No Exceedances Zinc 872
Station ID CAA01-SO07
Sample ID CAA01-SS07-11082
Sample Date 12/18/08
Depth 0-6"
Organic Compounds (UG/KG)
No Exceedances -
Total Metals (MG/KG) zta“oln 'IEE) CAAQL-S004
No Exceadances ample CAA01-SS04-1108
Sample Date 11/03/08
Depth 0-6"
Station ID CAA01-SO16 Station ID CAA01-SO09 Station ID CAA01-S0O08 SVOCs (UG/KG)
Sample ID CAA01-SS16-1108 Sample ID CAA01-SS09-1108 Sample ID CAA01-SS08-1108 Benzo(b)fluoranthene | 240
Sample Date 11/07/08 Southern Area Sample Date 11/07/08 Sample Date 11/07/08 Total Metals (MG/KG)
Depth 0-6" Depth 0-6" Depth 0-6" Arsenic 475 L
Organic Compounds (UG/KG) Organic Compounds (UG/KG) Organic Compounds (UG/KG) Chromium
No Exceedances No Exceedances No Exceedances Cyanide —
Total Metals (MG/KG) Total Metals (MG/KG) Total Metals (MG/KG) Manganese  |SCTREN
No Exceedances No Exceedances No Exceedances Zinc
B
Notes: -- - No value available Figure 3-5
Legend ZEEEES ENO& 60 J - Analyte present, value may or may not be accurate or precise AOC 1 North Surf Soil E d gR |
. . SEEEEs BHOE [Res L K - Analyte present, value may be biased high, actual value may be lower ort urface Soll Exceedance Results
= Soil Sample Location L - Analyte present, value may be biased low, actual value may be higher N Site |nspecti0n Report
ds BKG, ECO d RS LOIKG - Wicrograms per kilogram Areas of Concern 1, 2, 6, 7, and 8
. Exceeds BKG, , Res & In Ls _ Milli i
ApprOX|mate AOC 1 StUdy Area ) e . MG/KG - Milligrams per kilogram W E v & M D
No value for the individual PAH was used; the constituent was evaluated as part of the Cheatham Annex
s _ . total PAH (HMW) evaluation BTF AN
Unnamed TrIbUtary 2sample re-collected on 12/18/08 and analyzed for pesticides/PCBs since these analyses S WI"IameUI’g, Vlrgmla
were inadvertently omitted when the sample collected on 11/5/08 was analyzed 0 80 160

* Indicates duplicate sample was collected at this location. Values presented are the higher

of the two.

Feet




\\NORTHEND\PROJ\USNAVFACENGCOM\CHEATHAMANNEX\MAPFILES\AOC S| REPORT\2011\SECTION3 AOC1\FIGURE3-6_AOC1 NORTH_SB_EXCEEDANCE_RESULTS.MXD BHATHAWA 4/22/2011 10:19:53

CLEAN CAX E.co Surfa(?e CLEAN.RSLS. CL.EAN RSLS . Station ID CAA01-SO01 Station ID CAA01-S002 Station ID CAA01-SO06
Contaminant of BKG SB Soil Screening| Industrial Soil |Residential Soil Sample ID CAA01-SB01-1108 Sample ID CAA01-SB02-1108* Sample ID CAA01-SB06-1108*
Potential Concern Value Adjusted Adjusted Sample Date 11/03/08 Sample Date 11/03/08 Sample Date 11/04/08
Total Metals (MG/KG) Depth 6-24" Depth 6-24" Depth 6-24"
Aluminum 13,000 pH<55 99,000 7,700 Organic Compounds (UG/KG) Organic Compounds (UG/KG) Organic Compounds (UG/KG)
Arsenic 554 18.0 16 039 No Exceedances No Exceedances No Exceedances
Cobatt 518 130 30 23 Total Metals (MG/KG) Total Metals (MG/KG) Total Metals (MG/KG)
No Exceedances Arsenic Aluminum | 19,200
Cobalt
Station ID CAA01-SO05
- Sample ID CAA01-SB05-1108
Station ID CAADL-SO07 Sample Date 11/03/08
Sample ID CAA01-SB07-1108* Depth 624"
Sample Date 11/05/08 =
Depth ey Organic Compounds (UG/KG)
No Exceedances
Organic Compounds (UG/KG) Total Metals (MG/KG)
No Exceedances No Exceedances
Total Metals (MG/KG)
Cobalt | 6.7 Station ID CAA01-5004
KNy Sample ID CAA01-SB04-1108
Northern Area \-..\ Sample Date 11/03/08
Station ID CAA01-SO16 Depth 6-24"
Sample ID CAA01-SB16-1108 Organic Compounds (UG/KG)
Sample Date 11/07/08 Q? No Exceedances
Depth 6-24" oy Total Metals (MG/KG)
Organic Compounds (UG/KG) § No Exceedances
No Exceedances =
Total Metals (MGKG) Station ID CAA01-SO03
Arsenic [ s ] e " o Sample ID CAAO01-SB03-1108"
~ Sample Date 11/05/08
. Depth 6-24"
\ Organic Compounds (UG/KG)
"\__ L No Exceedances
\ Total Metals (MG/KG)
=N No Exceedances
i Station ID CAA01-SO09 Station ID CAA01-S0O08
lﬁj Sample ID CAAO01-SB09-1108 Sample ID CAAO01-SB08-1108
Southern Area /‘.,/ ;am ple Date 11/07/?8 Sample Date 11/07/?8
g epth 6-24 Depth 6-24
Organic Compounds (UG/KG) Organic Compounds (UG/KG)
/.-'/ No Exceedances No Exceedances
[ Total Metals (MG/KG) Total Metals (MG/KG)
m No Exceedances Cobalt | 6.4
Legend ggﬁ;ie CAAO01-SB11 was not collected due to refusal from concrete debris N i Flgure 3-6
_ _ B i BRCrd s meil - AOC 1 North Subsurface Soill _Exceedanc_:e Results
@  Soil Sample Location W E Site Inspection Report
Approxn’nate AOC l Study Area \:\Islea:‘r(;nPrll(;(;\?ecrglﬂet?;egmolgeld2@-3é28tsg(i:;?éz:g|fe()gtgss()t:’(l:Iff/zlll(j)galzzlg(l’:l:fyhzeesde analy.ses S Areas Of Concerncﬁ’ 2’ 6’ 7' and 8
ndicates duplicate sample was collected at this location. Values presented are the higher of the two. eatham Annex
—==* Unnamed Tributary L Analytc present value may be biased lov, actual value may be higher 80 160 Williamsburg, Virginia

UG/KG - Micrograms per kilogram
MG/KG - Milligrams per kilogram

Feet
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CLEAN CAX |Eco Surface Water [ oy 1o | CLEANRSLs Station ID CAA01-DWO1
Contaminant of Bl;G GW CC [Screening Value - Groundwater Tapw ater Sample ID CAAO01-DWO01-1108
Potential Concern QUIFER Fresh Adjusted Sample Date 11/03/08
Total Metals (UG/L) Organic Compounds
Aluminum 2,230 87.0 -- 3,700 No Exceedances
Arsenic 2.28 150 10 0.045 Total Metals (UGIL)
Barium 118 4.00 2,000 730 Alurrinum e
Beryllium 2.45 0.66 4 7.3 - -
Cadmium 0.605 0.27 5 18 Chromium 615
Chromium 15.1 114 100 0.043 Copper 148 J
Cobalt 20.6 23.0 - 1.1 Iron 29,200
Copper 12.2 9.33 1,300 150 Manganese 162
Iron 3,590 1,000 - 2,600 Silver 0.44 J
Lead 21.3 3.18 15 15 Vanadium 603
L/l;r;zianese ii’i ;;02 32 Dissolved Metals (UG/L)
- - - - Aluminum, Dissolved 723
zitltr:lum . 2.22 > 12 / Cobalt, Dissolved 15
Vanadium 26.2 200 - 18 Tr—— Iron, Dissolved 1,760
Zinc 452 120 - 1,100 e ot
Dissolved Metals (UG/L) [ — -’
Aluminum, Dissolved 100 87.0 -- 3,700
Arsenic, Dissolved 1.37 150 10 0.045
Cobalt, Dissolved 0.7 23.0 - 11 "
Iron, Dissolved 631 1,000 -- 2,600 Northern Area
Manganese, Dissolved 49.5 120 -- 88 -
™,
Station ID CAA01-DWO03
Sample ID CAA01-DWO03-1108
~ Sample Date 11/04/08
Organic Compounds
No Exceedances
Total Metals (UG/L)
Aluminum
Arsenic
e Barium
Beryllium
Cadmium
// Chromium
~g& Cobalt 905 J
"\ Station ID CAA01-DWO02 Copper 170
\ Sample ID CAAOQ1-DW02-1108 ron 449,000
) Sample Date 11/03/08 Lead
"‘\ Organic Compounds Manganese 2,600
l\\ No Exceedances Nickel 323
' ‘ Total Metals (UG/L) Selenium
H Aluminum 3,420 Vanadium 821
Arsenic h Zinc 758
Southern Area > /,-'/ Iron 8,440 Dissolved Metals (UG/L)
3 Manganese 143 Aluminum, Dissolved 384
l Dissolved Metals (UG/L) Arsenic, Dissolved 437
.~'/ Aluminum, Dissolved 187 J Cobalt, Dissolved 31J
~'/ Cobalt, Dissolved 1.4 J Iron, Dissolved 4,150
I{ Manganese, Dissolved 99.2 Manganese, Dissolved 228
Legend SIS N Figure 3-7
Exceeds BKG and Tapwater RSL AOC 1 North Groundwater Exceedance Results
@ Groundwater Sample Location Exceeds BKG, Tapwater RSL, and MCL W E Site Inspection Report
Exceeds BKG, ECO and Tapwater RSL A fConcern1.2.6.7. and 8
Approximate AOC 1 Study Area * S reas o .
-- - No value available Cheatham Annex
~== Unnamed Tributary o oy o et st o e 0 a0 160 Williamsburg, Virginia
Feet
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40

CAAO01-DWO05/CAA01-SO18

Collected in a drainage
channel; no surface debris
present. Concrete block
observed ~10 feet south of
sample location.

CAA01-DW07/CAA01-SO17

Directly w est and dow nhill
froma massive, ~20' high

S0

)

Northern Area

CAA01-DWO06/CAA01-SO19

Directly dow ngradient of a

w ater drainage culvert and
w est and dow hill of a debris
field containing concrete
blocks, railroad ties, scrap
metal and metal piping, and 1
55-gal empty rusted drum.

\

CAA01-S0O15

SW and dow ngradient of
concrete debris pile and

massive, ~20' high, metal
debris pile.

CAA01-DW04/CAA01-SO10

Topographic Surface Contour (feet above mean sea level)

'=|=f Railroad tracks

metal debris pile. )0 In open field, upgradient of
galvanized/corrogated
\utility pole drainage culvert; no surface
debris present.
CAA01-SO13 utility p0|e/
Centered in an area of debris CAA01-S014
(1 10-gal and 1 25-gal empty, West and dow nhill from a
rusted drums and sheet ) small scrap metal debris pile,
metal) small concrete piles, and 1
empty, rusted 55-gal drum.
CAA01-SO12
West and dow nhill froma
Southern Area small pile of concrete and
scrap metal/fencing debris.
o
[

Legend N Figure 3-8
[l Groundwater/Soil Sample Location Tree line AOC 1 South Debris Near S| Sample Locations
[ soil Ssample Location Drainace Chanel tow direct W<$>E Site Inspection Report
O Approximate Tripod Groundwater/Soil Sample Location ® ) S;am:;\lge anne (airc;m;represents ow direction) S Areas of Concern 1, 2, 6, 7, and 8

-gallon, empty, rusted drum
Approximate AOC 1 Study Area 9 Py, 0 100 Cheatham Annex
E: Approximate boundary of massive (~20'H x ~52"W) scrap metal debris pile ——— Williamsburg, Virginia
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—=# Unnamed Tributary

total PAH (HMW) evaluation

2sample re-collected on 12/18/08 and analyzed for pesticides/PCBs since these analyses
were inadvertently omitted when the sample collected on 11/5/08 was analyzed 0 80
* Indicates duplicate sample was collected at this location. Values presented are the higher

of the two.

CLEAN CAX | Eco Surface Soil Ir?(;‘i':'izsé‘osn Recs"ijz‘:t?asl"si" Station ID CAA01-S018 : . . Station ID CAAO01-SO15
Contaminant of Potential Concern BKGSS | Screening Value Adjusted Adjusted Sample 1D CAAOD1-S518-12082 - Sample ID CAA01-SS15-1108
SVOCs (UG/KG) Sample Date 12/18/08 Sample Date 11/07/08
Benzo(a)anthracene - HMW PAH! 2,100 150 Depth 0-6° 8 L Depth 0-6"
Benzo(a)pyrene - HMW PAH! 210 15 Organic Compounds (UG/KG) SVOCs (UG/KG)
Benzo(b)fluoranthene -- HMW PAH! 2,100 150 No Exceedances Benzo(a)anthracene
Dibenz(a,h)anthracene -- HMW PAH! 210 15 Total Metals (MG/KG) [ | = m Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene -- HMW PAH! 2,100 150 Arsenic 218 Benzo(b)fluoranthene
Aluminum 12,200 pH<55 99,000 7,700 é? Indeno(1,2,3-cd)pyrene
Arsenic 6.36 18.0 16 0.39 & Total Metals (MG/KG)
Chromium 18.2 64.0 5.6 0.29 Northern Area o Arsenic
Copper 4.25 70.0 4,100 310 @QT Copper
Iron 19,900 pH<5o0rpH>8 72,000 5,500 ] Q Iron
Lead 17.4 120 800 400 g Lead
Manganese 324 220 2,300 180 Southern Area O Manganese
Mercur.y 0.111 0.10 31 2.3 Mercury
Vanadium 27.9 130 520 39 -
Zinc 265 120 31,000 2,300 Zinc ArT
Station ID CAA01-SO10
Sample ID CAA01-SS10-1108
Sample Date 11/07/08
Station ID CAA01-SO19 Depth 06
Sample ID CAA01-SS19-1208 Organic Compounds (UG/KG)
Sample Date 12/17/08 No Exceedances
Depth 0-6" Total Metals (MG/KG)
- No Exceedances
Organic Compounds (UG/KG)
No Exceedances
Total Metals (MG/KG)
Arsenic
Manganese
Station ID CAA01-SO17 -
Sample ID CAAO1-SS17-12082 :;antqlgzl::; CA%?-Osls-fiﬁos
Sample Date 12/18/08 Sample Date 1107708
Depth 08 Station ID CAA01-SO13 Depth 0-6"
Organic Compounds (UG/KG) Sample ID CAA01-SS13-1108 Station ID CAA01-SO12 Or i
No Exceedances ganic Compounds (UG/KG)
Total Metals (MG/KG) Sample Date 11/07108 Sample ID CAA01-SS12-1108 No Exceedances
oad | T Depth 0-6 Sample Date 11/07/08 Total Metals (MG/KG)
Organic Compounds (UG/KG) Depth 0-6" Aluminum
No Exceedances Organic Compounds (UG/KG) Chromium
Total Metals (MG/KG) No Bxceedances iron
Manganese Total Metals (MG/KG) Lead 351
Mercury 0.12 No Exceedances Zinc 162
I—egend Noéi:éeds BKG & ECO -- - No value available Flgure 3-9
Exceeds BKG & Res RSL J - Analyte present, value may or may not be accurate or precise N AOC 1 South Surface Soil Exceedance Results
@ Soil Sample Location LOIKG - Miliooant gfLi'l‘(')'ggfnm W c . c Site Iniptzct(lson7 Repocl)g
Approximate AOC 1 Study Area |, oo HeECO RS &IndRsLs _ reas of Concern 1, 2, 6, 7, an
No value for the individual PAH was used; the constituent was evaluated as part of the S Cheatham Annex

Williamsburg, Virginia
160
Feet
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CLEAN CAX Eco Surface CLEANRSLs CLEANRSLs Station ID CAA01-S018 S
Contaminant of BKG SB Soil Screening | Industrial Soil |Residential Soil| |Sample ID CAAO01-SB18-1208*
Potential Concern Value Adjusted Adjusted Sample Date 12/18/08

SVOCs (UG/KG) Depth 6-24"
Benzo(a)pyrene - HMW PAH! 210 15 Organic Compounds (UG/KG)
Benzo(b)fluoranthene - HMW PAH! 2,100 150 No Exceedances

Indeno(1,2,3-cd)pyrene - HMW PAH! 2,100 150 Total Metals (MG/KG)

PAH (HMW) - 18,000 - - Arsenic Northern Area
Tota! Metals (MG/KG) Zine 352
Aluminum 13,000 pH<5.5 99,000 7,700
Antimony -- 78.0 41 3.1 \S
Arsenic 5.54 18.0 1.6 0.39

Cobalt 5.18 13.0 30 2.3 m
Copper 317 70.0 4,100 310 e

Iron 32,000 pH<5o0rpH>8 72,000 5,500 , .-/"‘—

Lead 8.79 120 800 400 \.\

Manganese 176 220 2,300 180 "-\
Zinc 28 120 R

Station ID CAA01-S019

Sample ID CAAO01-SB19-1208

Sample Date 12/17/08

Depth 6-24"

Organic Compounds (UG/KG)

m o Station ID CAA01-S0O15
(] Sample ID CAA01-SB15-1108
\. Sample Date 11/07/08
Noeg = Depth 6-24"
\ Organic Compounds (UG/KG)
u N = - No Exceedances
Total Metals (MG/KG)
> Antimony
Q'b' Arsenic
QQ_ Cobalt 7.3
@'27' Copper 105
QJQ Iron 43,300
& Lead | 330
Manganese
Zinc 1,130

Station ID CAA01-SO10
Sample ID CAA01-SB10-1108
Sample Date 11/07/08
Depth 6-24"

Organic Compounds (UG/KG)
No Exceedances
Total Metals (MG/KG)

No Exceedances Alumln.um
Total Metals (MG/KG) Arsenic
Arsenic
Manganese
Station ID CAA01-SO17
Sample ID CAA01-SB17-1208
Sample Date 12/18/08
Depth 6-24"
SVOCs (UG/KG)
Benzo(b)fluoranthene 290 J
Indeno(1,2,3-cd)pyrene 270 J
Total Metals (MG/KG)
Lo = Station ID CAA01-SO13 Station ID CAA01-SO12 Station ID CAA01-S0O14
Sample ID CAA01-SB13-1108 Sample ID CAA01-SB12-1108 Sample ID CAA01-SB14-1108
Sample Date 11/07/08 Sample Date 11/07/08 Sample Date 11/07/08
Depth 6-24" Depth 6-24" Depth 6-24"
Organic Compounds (UG/KG) Organic Compounds (UG/KG) Organic Compounds (UG/KG)
No Exceedances No Exceedances No Exceedances
Total Metals (MG/KG) Total Metals (MG/KG) Total Metals (MG/KG)
Manganese _ No Exceedances Zinc | 30.4
Legend E)(:::Zids BKG and ECO ;ccﬁrr]:tl()e/tgrpr:fesgg(te value may ormay ot be N ) Figure 3-10
Exceeds BKG and Res RSL L - Analyte present, value may be biased low, AOC 1 South Subsurface Soil Exceedance Results
®  Soil Sample Location actual value may be higher w<%>|z Site Inspection Report
. Moy Mo oo Areas of Concern 1, 2, 6, 7, and 8
ApprOXImate AOC1 StUdy Area Fﬁgszﬁjse?ol(r?ﬁeEiﬁg\’/igjzl ?31dH"\:sz|:1§ussI:eSd; the constituent was evaluated as part of the MG/IG - Millgrams per dlogram S Chéaihe{m ’Annex
. total PAH (HMW) evaluation - L
B - Unnamed Trlbutary * Indicates duplicate sample was collected at this location. Values presented are the 0 80 160 Williamsbu rg, Virginia

higher of the two.
-- - No value available

Feet
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CLEANCAX |Eco Surface Water | - o\ | CLEANRSLs Station ID CAAQ1-DWOS5 “‘i\’\,‘
. BKG GW CC | Screening Value - Tapw ater Sample ID CAA01-DW05-1208* N,
Contaminant of Groundw ater ) o
Potential Concern AQUIFER Fresh Adjusted Sample Date 12/18/08 \,'\
Total Metals (UG/L) Organic Compounds \
Aluminum 2,230 87.0 - 3,700 No Exceedances &
Arsenic 228 150 10 0.045 Total Metals (UG/L)
Barium 118 4.00 2,000 730 Iron 1
Berylium 245 066 4 73 Manganese 778
Cadmium 0.605 027 5 18 Z‘;Se;’it’e;s':;\t/?; (UGIL) Northern Area
Chromium 15.1 11.4 100 0.043 .
Copper 122 933 1.300 150 Iron, Dissolved 16,300
Iron 3,590 1,000 __ 2,600 Manganese, Dissolved 749
Lead 213 3.18 15 15 A -
Manganese 57.9 120 - 88 T
Nickel 114 52.2 - 73 . :
Vanadium 26.2 20.0 - 18 Y Station 1D CAAQL-DWOO
. Py 150 — 1100 Sample ID CAA01-DWO06-1208
: Sample Date 12/18/08
Dissolved Metals (UG/L)
Aluminum, Dissolved 100 87.0 - 3,700 Organic Compounds
Arsenic, Dissolved 137 150 10 0.045 No Exceedances
Barium, Dissolved 127 4.00 2,000 730 Total Metals (UGL)
Iron, Dissolved 631 1,000 - 2,600 ) No Bxceedances
Lead, Dissolved 17 2.52 15 15 ; Dissolved Metals (UG/L)
Manganese, Dissolved 495 120 - 88 Southern Area ../ Aluminum, Dissolved 513
/ Barium, Dissolved 192 J
. /~“/ Lead, Dissolved 291
a
~/:
| Station ID CAA01-DW04
/ Sample ID CAAO01-DW04-1108*
/ Sample Date 11/05/08
./'. Organic Compounds
‘\/'. No Exceedances
B Total Metals (UG/L)
' Aluminum 114,000
\ T
/ Barium 365
Q? Beryllium 26J
Q_o Cadmium 173
Q? Chromium
@ Copper 49.2
@9 Station ID CAA01-DWO7 Iron
C:)Q Sample ID CAAO01-DW07-1208 Lead
Sample Date 12/19/08 Manganese 805
Organic Compounds Nickel 61.1
No Exceedances Vanadium 175
Total Metals (UG/L) Zinc 215
Manganese ‘| 320 Dissolved Metals (UG/L)
Dissolved Metals (UG/L) Aluminum, Dissolved
Aluminum, Dissolved 134 J Arsenic, Dissolved
Iron, Dissolved 3,500 Iron, Dissolved 49,100
Manganese, Dissolved 306 Manganese, Dissolved 685
Legend R N Figure 3-11
AOC 1 South Groundwater Exceedance Results
@ Groundwater Sample Location Exceeds BKG, ECO and Tapwater RSL W E Site Inspection Report
Exceeds BKG, ECO, Tapwater RSLand MCL
Approximate AOC 1 Study Area * Indicates duplicate sampl_e was collected at this location. S Areas of Concern 1, 2, 6, 7, and 8
Values prlesenteqlstr)leethe higher of the two. Cheatham Annex
—-=# Unnamed Tributary J- En(;?;?eugrz\ézlnt, value may or may not be accurate or precise 0 80 160 Williamsburg, Virginia

UGIL - Micrograms per liter

Feet

CH2MHILL




SECTION 4

AOC 2—Dextrose Dump

This section presents an evaluation of the results from the Sl performed at AOC 2. The section includes a summary
of the investigations conducted at the site, the CSM, and the release assessment decision analysis.

4.1 History of Investigation

The following actions and investigations were previously conducted and documented at AOC 2:

e Aroutine housekeeping effort in 1998 involving removal of glass bottles from the ground surface of AOC 2
(RMI, 1998)

e Final Field Investigation Report, Site 1 and AOC 2, Naval Weapons Station Yorktown, Yorktown, Virginia,
Cheatham Annex Site (Baker, 1999)

e Final Field Investigation Report, Site 7 and AOC 2, Naval Weapons Station Yorktown Cheatham Annex,
Williamsburg, Virginia (Baker, 2001b)

e Final Trenching Letter Report, Site 1, Site 4, and AOC 2, Naval Weapons Station Yorktown, Cheatham Annex
Site, Williamsburg, Virginia (Baker, 2002)

4.2 Conceptual Site Model

The CSM for AOC 2 is based on the data collected as part of the previous investigations and the SI. The CSM
interprets the physical characteristics, the distribution of contamination and potential contaminant source,
potential migration pathways, and the potential exposure and receptor pathways. The CSM for AOC 2 is shown in
Figure 4-1.

4.2.1 Site History and Potential Sources of Release

AQC 2 is a small (less than 1 acre) wooded site located to the north of Garrison Road, along the southern
perimeter of CAX as depicted in Figure 4-2. AOC 2 was identified during site visits by the Navy, USEPA, VDEQ, and
Baker in late 1997 and early 1998 and consists of several rows of concrete foundation piers that at one time
supported a Shipping House associated with the PSLP. The majority of structures associated with the Penniman
facility were demolished between 1918 and 1925. Grass-covered lanes leading to the site area are likely locations
of former rail lines that have been removed. Several partially buried glass bottles (many of which are labeled
“dextrose”) and unlabeled drums were discovered in the area. Several mounds present in the area were
suspected to contain buried debris (Baker, 2001b).

1998 Routine Housekeeping Operation

In May 1998, a routine housekeeping operation was performed at the site. Reactives Management, Inc. removed
a total of 470 bottles from the ground surface. Approximately five percent of the bottles (24 bottles) were
selected randomly and analyzed>. Results indicated that each bottle had greater than 2,000 parts per million
(ppm) of glucose, which is indicative of dextrose. The bottle contents were emptied into the Hampton Roads
Sanitation District sanitary sewer system, and the bottles were sent to a glass recycler (RMI, 1998). Only bottles
on the surface were removed.

1998 Field Investigation

To gain a better understanding of the nature and extent of possible contamination at AOC 2, a field investigation
was conducted during October 1998. This investigation included a geophysical survey to estimate the extent of

buried material, as well as soil and groundwater sampling via DPT. Soil and groundwater samples were analyzed
for VOCs, SVOCs, pesticides, PCBs, nitramines/nitroaromatics (explosives), and inorganics. Groundwater samples

5 The report did not specify the exact analysis requested.
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SITE INSPECTION REPORT AREAS OF CONCERN 1, 2, 6, 7, AND 8

were collected from the Cornwallis Cave aquifer (the shallowest aquifer underlying the site) from temporary
monitoring wells installed within each soil boring. The 1998 AOC 2 sample locations are depicted in Figure 4-3 and
the analytical data from this report are included in Tables G-5 through G-11 in Appendix G.

During the field investigation, twelve 55-gallon drums were observed at the ground surface, partially buried and
empty. Based on the results of the geophysical survey, areas of significant anomalies were delineated that could
potentially coincide with buried debris (Baker, 1999).

Analytical results indicated that no SVOCs, PCBs, or explosives were detected in surface or subsurface soil.
Pesticides (heptachlor epoxide, dichlorodiphenyldichloroethene [DDE], and dichlorodiphenyltrichloroethane
[DDT]) were detected in soil at relatively low concentrations, considered anthropogenic, and were attributed to
routine pesticide application. One VOC (acetone), detected in one subsurface soil sample, was considered a
laboratory artifact. The inorganic concentrations detected in soil were generally within the range of background
concentrations for WPNSTA Yorktown and consistent with soils of the Virginia Coastal Plain; however, the
concentrations of several inorganics exceeded ecological screening criteria and iron indicated a potential (non-
carcinogenic) risk to human health.

Based on the groundwater analytical results, no VOCs, pesticides, PCBs, or explosives were detected in
groundwater. One SVOC, diethyl phthalate, was detected and considered a laboratory artifact. Concentrations of
inorganics were generally within the range of background concentrations for WPNSTA Yorktown groundwater.

It was recommended in the Field Investigation Report that the sources of the geophysical anomalies and potential
sources of contamination be identified by excavating six shallow test pits in the vicinity of the most significant
anomalies detected (Baker, 1999).

1999 Field Investigation/2000 Supplemental Test Pit Investigation

In November 1999, six test pits (A2TPO1 through A2TP06) were excavated and sampled at AOC 2 to determine the
source of geophysical anomalies observed during the October 1998 field investigation. Buried materials were
encountered in each test pit and included empty drums, dextrose bottles, and unopened respirator cartridge
canisters. One soil sample was collected from within the debris zone at each test pit (samples A2TPO1F through
A2TPO6F) and one native soil sample was collected underlying the debris at each test pit (samples A2TPO1N
through A2TPO6N); all soil samples were analyzed for VOCs, SVOCs, pesticides, PCBs, explosives, and inorganics.
The analytical data from this report are included in Tables G-12 through G-14 in Appendix G. The 1999 sample
locations are depicted in Figure 4-3.

During this field investigation, 43 drums (all empty), including unearthed drums and drums collected from the
ground surface, as well as 280 dextrose bottles (whose contents were emptied into drums on site) were removed
for off-site disposal. One respiratory cartridge canister was submitted for analysis of full TCLP parameters and
Resource Conservation and Recovery Act (RCRA) characterization. Because cadmium and lead concentrations
exceeded TCLP levels, the Navy, in consultation with the USEPA and VDEQ, agreed to expand the test pit program
to define the extent of buried debris and canisters.

In 2000, a supplemental test pit investigation was conducted and a total of 47 exploratory test pits were advanced
at AOC 2. Materials encountered included respirator cartridge canisters, empty drums, dextrose bottles, and
military clothing. The lateral extent of the buried debris was not completely defined. During this supplemental
test pit investigation, four confirmatory soil samples (A2-CS01 through A2-CS04) were collected and analyzed for
VOCs, SVOCs, pesticides, PCBs, and inorganics. Sample A2-CS01 was a five-point composite collected from a soil
stockpile; samples A2-CS02 and A2-CS 03 were collected from native soil at the bottom of the respirator cartridge
removal excavation; and sample A2-CS04 was a composite collected from exploratory test pit X-45; the locations
of the exploratory test pits are shown in Figure 4-4.

4-2 ES011711002209VBO



SECTION 4—AOC 2—DEXTROSE DUMP

Confirmatory sample analytical results indicated little, if any, impact to soil or groundwater at AOC 26, The highest
degree of contamination was observed in sample A2-CS04, which contained asphalt. Based on the results of the
supplemental test pit investigation, additional buried dextrose bottles, empty drums (some coated with tar),
respiratory cartridge canisters, and unused military uniforms (quantities not documented) were observed at

AOC 2. A limited geophysical investigation was recommended to delineate the lateral extent of buried respirator
cartridge canisters and the location of the eastern perimeter of disposal along Deer Pit Road, and a test pit
investigation was recommended to confirm the results of the geophysical investigation (Baker, 2001b).

2001 Trenching Activities

In 2001, 15 trenches (AOC2TTO1 through AOC2TT15) were excavated to confirm the presence or absence of
buried respiratory cartridges along Deer Pit Road and to obtain additional information concerning subsurface
materials potentially buried at AOC 2 (Figure 4-4). In six of these trenches (AOC2TTO05 through AOC2TT10),
dextrose bottles, some clothing, and metal debris were observed and empty 55-gallon drums were observed in
trenches AOC2TT13 and AOC2TT14. The remaining seven trenches contained native soil. No samples were
collected for analyses.

During the 2001 trenching activities, the horizontal and vertical extent of the dextrose dump along Deer Pit Road
was delineated and debris was observed to be confined primarily to beneath the road, with some surface debris
outside the road area. The majority of debris observed consisted of bottled dextrose water. Along the extent of
Deer Pit Road, the debris uncovered included dextrose bottles in wooden crates and clothing. No respirator
cartridge canisters were found along or around Deer Pit Road during the trenching activities. An area of 55-gallon
drums was verified from the previous investigations.

4.2.2 Physical Setting
Topography and Surface Water

The topography of AOC 2 is predominantly flat. No wetlands or other surface water bodies are located at AOC 2,
and there are no nearby water bodies downgradient of the site. Surface runoff at the site is anticipated to pond
and infiltrate into the subsurface.

Hydrogeology

In general, native soils are predominantly clay and silt at AOC 2. As observed during trenching activities in 2001, a
fill layer of sand was found to be present over buried materials in some areas of AOC 2 (Baker, 2002). Soil boring
and test pit logs from previous investigations at AOC 2 are included in the Site 1 and AOC 2 Final Field
Investigation Report (Baker, 1999); the Site 7 and AOC 2 Final Field Investigation Report (Baker, 2001b); and the
Site 1, Site 4, and AOC 2 Final Trenching Letter Report (Baker, 2002).

The shallow aquifer underlying AOC 2 is the Cornwallis Cave Aquifer. Groundwater depths during the 1998 Field
Investigation ranged from 22 to 33 feet bgs. Based on groundwater elevation data collected in 1998, groundwater
flow is to the southeast, toward King Creek (Baker, 1999).

Current and Future Land Use

AQC 2 is located in a wooded area with no specified designated use. AOC 2 is not surrounded by a gate or fencing,
but it is within the confines of CAX and access is restricted to the general public. Navy and DoD personnel do have
access to the area, and there are nearby tree stands used for hunting. Future land use at AOC 2 is not expected to
change and will likely continue as wooded/green space for the foreseeable future.

6 CH2M HILL compared the analytical data provided in the Field Investigation Report (Baker, 2001b) against the laboratory Form 1s (raw and analytical data)
and noted the following discrepancies: (1) the concentration of aluminum for Sample CAA02-A2-CS02-0200 is 14,700 mg/kg (not 147,000 mg/kg, as
documented in the Field Investigation Report), and (2) the concentration of beryllium for Sample CAA02-A2-CS02-0200 is 0.91 mg/kg (not 0.1 mg/kg, as
documented in the Field Investigation Report). These concentrations were corrected in the electronic database. These results WERE NOT included in the SI
risk screen, as their exact location is unknown.
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4.2.3 Distribution of Contamination

Data collected during the 1998 and 1999 Field Investigations were evaluated as part of this Sl report (Figure 4-3).
Tables 4-1 through 4-3 summarize the constituents detected in AOC 2 historical surface soil, subsurface soil, and
groundwater samples. The tables also identify screening criteria exceedances. All analytical data for the SI samples
are provided in Appendix H.

During the SI Work Plan preparation, it was determined that no additional sampling was necessary at AOC 2,
based on the available historical data discussed in Section 4.2.1. Previous investigations identified the horizontal
and vertical extent of disposed material. For those areas of AOC 2 where debris has been identified and sampling
was not conducted (Area 1b and Area 3) (Figure 4-5), the debris is inert (for example, dextrose bottles, deer
carcasses, military uniforms) and not considered a CERCLA source.

For Area 2, which contains the respirator cartridge canisters and 55-gallon drums (Figure 4-5), existing analytical
data are adequate to support a qualitative risk screening approach and background comparison to determine
whether a release has occurred that may pose an unacceptable risk at AOC 2 because: (1) samples were collected
from within the debris zone and native soil underlying debris — areas that represent the highest potential for
contamination and (2) the spatial distribution of samples is sufficient.

Buried Debris

Based on the aforementioned trenching activities, AOC 2 was separated into three areas based on the types of
debris observed during the trenching activities. Areas 1a and 1b contain dextrose bottles and minor debris, and
Area 3 contains military clothing (Figure 4-5). Area 2 contains respirator cartridge canisters and 55-gallon drums.
Calculations of the debris volumes generated for each of these areas were computed for anticipated future
disposal. As documented in the Final Trenching Letter Report (Baker, 2002), the three areas are shown in

Figure 4-5 and the estimated waste volumes are as follows:

Areas 1a, 1b, and 3 (inert debris) = 890 yd3
Area 2 (unopened respirator cartridges

and empty 55-gallon drums) = 445 yd?

and

(one foot soil removal underneath

cartridges and drums) = 155 yd®
Total volume of Areas 1a, 1b, 2, and 3 = 1,490 yd3

Soil

A detailed listing of the historical surface and subsurface soil samples evaluated during the Sl is provided in

Table 2-1. A total of 6 surface and 21 subsurface soil samples were collected during the 1998 and 1999 Field
Investigations. Of the 21 subsurface soil samples, 6 were collected from the debris fill zone of test pits (subsurface
soil sample IDs designated with an “-F”), and 6 were collected from native soil beneath the debris fill zone of test
pits (subsurface soil sample IDs designated with an “-N”). Surface and subsurface soil samples collected in 1998
were analyzed for VOCs, SVOCs, pesticides and PCBs, explosives, and inorganics and cyanide; surface and
subsurface soil samples collected in 1999 were analyzed for VOCs, SVOCs, pesticides and PCBs, and inorganics and
cyanide. The soil analytical results are listed in Tables 4-1 and 4-2, and the exceedances are shown on Figures 4-6
and 4-7.

VOCs, SVOCs, Pesticides, PCBs, and Explosives

No VOCs, SVOCs, or explosives were detected at concentrations above their respective screening criterion in
surface or subsurface soil samples (Tables 4-1 and 4-2).

Two pesticides in surface soil (4,4’-DDE and 4,4’DDT) and one pesticide in subsurface soil exceeded at least one
screening criterion (Figure 4-6 and 4-7, respectively). These three exceedances occurred at one sample location
(A2HAO02), which was located within Area 2. The concentrations of 4,4’-DDE (520 pg/kg) and 4,4’DDT (640J pg/kg)
in surface soil, and 4,4’-DDE (120J ug/kg) in subsurface soil exceeded the ecological screening values [4,4’-DDE
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(114 pg/kg) and 4,4’DDT (100 pg/kg) — same value for both surface and subsurface]. Pesticides were not known to
be disposed of at AOC 2 and may be attributable to normal pesticide use applied to soil at DoD facilities to control
pests and weeds.

One PCB (Aroclor-1260) was detected in only one subsurface soil sample (310 pg/kg in the duplicate A2-TPO1F at
Test Pit TPO1), slightly above the residential RSL (220 pg/kg) (Figure 4-7). However, the primary sample from this
location was below screening criteria. Both of these subsurface soil samples, A2-TPO1F and its duplicate, were
collected within the debris zone at approximately 3.5 feet bgs. However, Aroclor-1260 was not detected in the
native soil sample (A2-TPO1N) collected from the bottom of Test Pit TPO1 at 5 feet bgs. Therefore, Aroclor-1260 is
likely a localized occurrence and not migrating from the debris material. PCBs tend to bind to soil and are not
readily mobile.

Inorganic Constituents

Six inorganics (arsenic, chromium, iron, mercury, selenium, and vanadium) exceeded at least one screening
criterion in surface soil (Figure 4-6).

e The most detected inorganic constituents above background concentrations and screening criteria were
arsenic, chromium, and mercury with maximum concentrations of 20, 39, and 1.8 mg/kg, respectively (above
their respective base background UTLs of 6.36, 18.2, and 0.111 mg/kg).

Twelve inorganics (aluminum, arsenic, cadmium, chromium, cobalt, copper, iron, lead, mercury, selenium,
thallium, and vanadium) exceeded background concentrations and at least one screening criterion in subsurface
soil (Figure 4-7).

e The most detected inorganic constituents above background concentrations and screening criteria were
arsenic, cobalt, iron, and mercury with maximum concentrations of 36.5, 10.2J, 45,300, and 1.0 mg/kg,
respectively (above their respective base background UTLs of 5.54, 5.18, 32,000, and 0.14 mg/kg).

e Cobalt and iron were slightly higher than the background concentrations and are likely related to natural
background conditions. Mercury concentrations are generally consistent across the site, ranging from 056 J to
1.2 mg/kg. However, the type of debris at AOC 2 does not appear to be a likely source of mercury.

Groundwater

Groundwater samples were collected from four temporary monitoring wells during the 1998 Field Investigation
and analyzed for VOCs, SVOCs, pesticides, PCBs, explosives, and inorganics (total and dissolved), and cyanide.
Each of these samples was co-located with surface and subsurface soil samples. A listing of the historical
groundwater samples evaluated during the Sl is provided in Table 2-1.

VOCs, SVOCs, Pesticides, PCBs, and Explosives

e No VOCs, SVOCs, pesticides, PCBs, or explosives were detected at concentrations above their respective
screening criterion in the groundwater samples (Table 4-3).

Inorganic Constituents

Twelve total inorganics (aluminum, arsenic, beryllium, cadmium, chromium, cobalt, iron, lead, manganese, nickel,
thallium, and vanadium) and two dissolved inorganics (arsenic and manganese) exceeded at least one screening
criterion and background concentrations in groundwater (Figure 4-8).

Dissolved inorganic data are likely more representative of inorganic concentrations migrating in groundwater
since the DPT method generally results in higher total inorganic concentrations as a result of higher turbidity
during sampling. Maximum concentrations of dissolved arsenic and manganese detected in groundwater were
5.5) and 317 pug/L, respectively. Arsenicis commonly adsorbed to or co-precipitated with iron and manganese
oxides, adsorbed to clay mineral surfaces, and associated with sulfide minerals. Natural dissolving or desorbing of
arsenic from these source materials releases arsenic to groundwater.
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4.2.4 Potential Exposure and Receptor Pathways

Potential receptors at AOC 2 are: current/future recreational users/visitors, trespassers, maintenance workers,
and industrial workers, future adult/child residents and construction workers, and lower trophic level terrestrial
receptors (plants and soil invertebrates).

Human Health Risk Evaluation

The HHRS for AOC 2 is presented in Appendix A. The supporting tables for the evaluation are presented in
Appendix A, Attachment A.2. An overview of the various potential receptors and exposure pathways at the site is
presented in Figure A-1 of Appendix A. The results of the evaluation for AOC 2 are summarized as follows.

Surface Soil

The risk-based screening for surface soil at AOC 2 is provided in Appendix A, Attachment A.2, Tables 2.1 through
2.1b.

e In Step 1, four constituents were detected in surface soil samples above background concentrations (for
metals) and the human health screening levels, and were selected as COPCs — arsenic, chromium, iron, and
vanadium.

e In Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 2 x 10™
was calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
His calculated for the COPCs ranged from 0.1 to 1; one of the two HI values was greater than the cumulative
target organ Hl risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative cancer risk
or a target organ HIl greater than 0.5 were identified as COPCs and include arsenic, chromium, and iron.

e In Step 3, based on the use of the 95 percent UCL for the EPCs, a cumulative cancer risk of 1 x 10* was
calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. The cumulative target organ
HI was 0.6; this HI value was greater than the cumulative target organ Hl risk-ratio screening benchmark of
0.5. Constituents contributing to the cumulative cancer risk or cumulative target organ Hl were identified as
COPCs and include arsenic, chromium, and iron.

Exposure to surface soil at AOC 2 may result in unacceptable human health risks associated with arsenic,
chromium, and iron. The potential unacceptable carcinogenic risk is primarily associated with chromium, the only
COPC that alone contributes a risk above the screening benchmark level. It was assumed that all of the chromium
detected in the soil is in the hexavalent form, which is highly unlikely. Therefore, it is likely there would be no
unacceptable carcinogenic risk associated with exposure to the surface soil. The potential unacceptable
noncarcinogenic hazard is primarily associated with iron, which is a required human nutrient. The potential
unacceptable hazard is primarily associated with the iron concentration detected in sample CAA02-A2-DPB03-00-
1098. Ingestion of soil at the maximum detected concentration of iron [44,000 mg/kg, which would result in
ingestion of 4.4 mg/day iron for an adult (44,000 mg/kg x ingestion rate of 100 mg/day x conversion factor of
kg/10° mg]), is below the tolerable upper intake level (UL), the highest level of daily nutrient intake that is likely to
pose no risk of adverse health effects to almost all individuals in the general population of 45 mg/day for adults.
Ingestion of iron in soil by children would result in ingestion of 8.8 mg/day iron (44,000 mg/kg x ingestion rate of
200 mg/day x conversion factor of kg/10° mg), which is below the UL of 40 mg/day for children. Therefore, it is
unlikely there would be any adverse effects associated with exposure to iron in the surface soil at the site.

Subsurface Soil

The risk-based screening for subsurface soil at AOC 2 is provided in Appendix A, Attachment A.2, Tables 2.2
through 2.2b.

e |n Step 1, nine constituents were detected in subsurface soil samples above background concentrations and
the human health screening levels, and were identified as COPCs—Aroclor-1260, aluminum, arsenic,
cadmium, chromium, cobalt, copper, iron, and vanadium.
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e In Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 4 x 10™
was calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
His of 0.2 to 0.9 were calculated for the COPCs; one HI value is greater than the cumulative target organ HI
risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative cancer risk or a cumulative
target organ Hl greater than 0.5 were identified as COPCs and include Aroclor-1260, arsenic, chromium,
copper, and iron.

e In Step 3, based on the 95 percent UCL for the EPCs, a cumulative cancer risk of 2 x 10 was calculated; this
value is greater than the 5 x 107 risk-ratio screening benchmark. The cumulative HI for gastrointestinal effects
was 0.6; this value is greater than the cumulative target organ HI risk-ratio screening benchmark of 0.5.
Constituents contributing to the cumulative cancer risk greater than 5 x 10” or the cumulative target organ
(gastrointestinal) HI greater than 0.5 were selected as COPCs and include Aroclor-1260, arsenic, chromium,
copper, and iron.

Exposure to subsurface soil at AOC 2 may result in unacceptable human health risks associated with Aroclor-1260,
arsenic, chromium, copper, and iron. The potential unacceptable carcinogenic risk is primarily associated with
chromium, the only COPC that alone contributes a risk above the screening benchmark level. It was assumed that
all of the chromium detected in the soil is in the hexavalent form, which is highly unlikely. If chromium is not
considered a COPC, then the cumulative cancer risk would be below 5 x 10” and Aroclor-1260 and arsenic would
not be identified as COPCs. Therefore, it is likely there would be no unacceptable carcinogenic risk associated with
exposure to the subsurface soil. The potential unacceptable noncarcinogenic hazard is primarily associated with
iron, which is a required human nutrient. Although the concentrations indicate a potential unacceptable hazard,
it is likely that exposure to iron at the concentrations present on site would not result in any adverse health
effects. The potential unacceptable hazard is primarily associated with the iron concentration detected in sample
CAA02-A2-DPB04-09-1098. Ingestion of soil at the maximum detected concentration of iron [45,300 mg/kg, which
would result in ingestion of 4.5 mg/day iron for an adult (45,300 mg/kg x ingestion rate of 100 mg/day x
conversion factor of kg/10° mg]), is below the tolerable upper intake level (UL), the highest level of daily nutrient
intake that is likely to pose no risk of adverse health effects to almost all individuals in the general population of
45 mg/day for adults. Ingestion of iron in soil by children would result in ingestion of 9.1 mg/day iron

(45,300 mg/kg x ingestion rate of 200 mg/day x conversion factor of kg/10° mg), which is below the UL of

40 mg/day for children. Therefore, it is unlikely there would be any adverse effects associated with exposure to
iron in the subsurface soil at the site, and the HI associated with copper alone is below the risk-ratio screening
benchmark of 0.5.

There were no residential or industrial soil RSL values for thallium when the AOC 2 HH screen was originally
prepared, and thallium was not detected in the background data set. However, with the June 2011 RSL table
update, which became available while the draft document was undergoing regulator review, RSLs have been
established for thallium, so a comparison to these values was made’. Thallium was detected in one of the

23 subsurface soil samples at a concentration of 0.84 mg/kg, qualified with an L data validation qualifier (L
indicates that the concentration may be biased low). This concentration exceeds the adjusted residential soil RSL
of 0.078 mg/kg, and barely exceeds the unadjusted residential soil RSL (0.78 mg/kg). This concentration does not
exceed the adjusted industrial soil RSL of 1 mg/kg (or the unadjusted industrial soil RSL of 10 mg/kg).

Groundwater

The risk-based screening for groundwater at AOC 2 is provided in Appendix A, Attachment A.2, Tables 2.3 and
2.3a.

e In Step 1, eleven constituents were detected in groundwater samples above background concentrations and
the human health screening levels, and were identified as COPCs—aluminum, arsenic, beryllium, cadmium,
chromium, cobalt, iron, lead, manganese, nickel, and vanadium. The maximum lead concentration in

7 The AOC 2 soil risk screen was not re-run with the June 2011 RSLs; only a comparison of results against the new thallium RSLs was conducted.
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groundwater is 95 pg/L, which is greater than the lead screening level. The average lead concentration,
46 ug/L, is also greater than the lead screening level. Therefore, lead is considered to be present at a
concentration of potential concern and lead was retained as a COPC.

e In Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 2 x 10
associated with arsenic and chromium was calculated; this value is greater than the 5 x 107 risk-ratio
screening benchmark. Cumulative target organ Hls calculated for the COPCs ranged from 0.2 to 15; most of
the HI values were greater than the cumulative target organ Hl risk-ratio screening benchmark of 0.5.
Constituents contributing to the cumulative cancer risk or the cumulative HI were identified as COPCs and
include: aluminum, arsenic, beryllium, cadmium, chromium, cobalt, iron, manganese, and vanadium.

e Step 3 was not performed because less than five samples were available for groundwater.

Exposure to groundwater at AOC 2 may result in unacceptable human health risks. The risk is associated with
aluminum, arsenic, beryllium, cadmium, chromium, cobalt, iron, lead, manganese, and vanadium detected in
groundwater.

There was no tap water RSL value for thallium when the AOC 2 HH screen was originally prepared, and thallium
was not detected in the background data set. However, with the June 2011 RSL table update, which became
available while the draft document was undergoing regulator review, RSLs have been established for thallium, so
a comparison to these values was made?. Total thallium was detected in two of the four groundwater samples at
concentrations of 1.2 L ug/L and 2 J ug/L /kg (the L qualifier indicates that the concentration may be biased low,
while the J qualifier indicates the concentration is estimated). These concentrations exceed the adjusted tap
water RSL of 0.037 pg/L, and the unadjusted tap water RSL (0.37 ug/L); however, they are within the range of the
MCL (2 pg/L). Thallium was not detected in the dissolved phase for any of the groundwater samples.

Ecological Risk Evaluation

The results of the ecological risk evaluation for surface soil and subsurface soil at AOC 2 are presented in
Tables B-16 through B-19 of Appendix B. Since no water bodies are nearby or downgradient of the site, potential
groundwater transport and subsequent discharge was not included as part of the ecological risk evaluation.

Surface Soil

Four inorganics (arsenic, manganese, mercury, and selenium) and two organics (4,4’-DDE and 4,4’-DDT) exceeded
screening values based upon maximum detected concentrations. All but manganese also exceeded background
UTLs, where available (Appendix B, Tables B-16 and B-17). The screening values for aluminum and iron were pH-
based but soil pH data were not available. Aluminum did not exceed background UTLs but iron did. Thus, arsenic,
iron, mercury, selenium, 4,4’-DDE, and 4,4’-DDT were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e The mean HQs for 4,4’-DDE, arsenic, and selenium were less than one. Thus, these three constituents were
not identified as refined COPCs.

e The mean HQ exceeded one for 4,4’-DDT (1.08) and mercury (11.2); these two constituents were identified as
refined COPCs. Iron was also identified as a refined COPC because it exceeded the background concentration
and soil pH data were not available.

Subsurface Soil

Three inorganics (arsenic, mercury, and selenium) and one organic (4,4’-DDE) exceeded screening values based
upon maximum detected concentrations and also exceeded background UTLs, where available (Appendix B,
Tables B-18 and B-19) in the samples screened for ecological risk (i.e., less than or equal to the 2-foot depth).
Thus, these four constituents were identified as initial COPCs. The screening values for aluminum and iron were

8 The AOC 2 groundwater risk screen was not re-run with the June 2011 RSLs; only a comparison of results against the new thallium RSLs was conducted.
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pH-based but soil pH data were not available. Aluminum did not exceed background UTLs, but iron did. Thus, iron
was also identified as an initial COPC.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e The mean HQs for 4,4’-DDE, arsenic, and selenium were less than 1.0. Thus, these three constituents were not
identified as refined COPCs.

e Iron was not identified as a refined COPC based on the low magnitude of its background value exceedance
(ratio of 1.31).

The mean HQ exceeded one for mercury (6.50); this constituent was identified as a refined COPC.
Groundwater

As discussed in Appendix B, groundwater screening was not conducted at AOC 2.

4.3 AOC 2 Release Assessment Decision Analysis

This subsection discusses the sample results in the context of the Data Evaluation Decision Analysis and is
summarized in Table 4-4.

4.3.1 Step 1—Determination of Potential CERCLA Eligibility and, if CERCLA-Eligible,
has a CERCLA-Related Release Occurred at the Site?

Historical information indicates the site is an unlined, non-permitted disposal area with unknown date(s) of debris
disposal. Debris identified at AOC 2 includes respirator cartridge canisters, empty drums, dextrose bottles, and
military clothing. Because AOC 2 was listed as an SSA within the FFA as a site that “may pose a threat, or potential
threat, to human health and the environment” (Navy, 2005), and because pesticides, PCBs, and inorganic
constituents were detected during the Si, it is considered to be CERCLA-eligible. AOC 2 is further evaluated in the
decision analysis process in Step 2a.

4.3.2 Step 2—Does the CERCLA Release Pose Potential Unacceptable Risks to
Human Health and the Environment?

Step 2a — Comparison of Data Against Conservative Risk-Based Screening Values

Specifically, the data for the CERCLA-related constituents identified at AOC 2 were compared to the screening
criteria described in Section 1 and identified on the detection tables, Tables 4-1 through 4-3. Those constituents
that exceed one or more criteria (and background, if available, for inorganics) are shown in Figures 4-6 through
4-8.

In summary, two pesticides (4,4’-DDE, 4,4’-DDT) and seven inorganics (arsenic, chromium, iron, manganese,
mercury, selenium, and vanadium) exceeded one or more screening criterion in surface soil. One pesticide
(4,4’-DDE), one PCB (Aroclor-1260), and eleven inorganics (aluminum, arsenic, cadmium, chromium, cobalt,
copper, iron, mercury, selenium, thallium, and vanadium) exceeded screening criteria in subsurface soil.

In groundwater, twelve total inorganics (aluminum, arsenic, beryllium, cadmium, chromium, cobalt, iron, lead,
manganese, nickel, thallium, and vanadium) and two dissolved inorganics (arsenic and manganese) exceeded at
least one screening criterion.

Step 2b — Conduct a Qualitative Risk Evaluation Using More Realistic Assumptions
Human Health Risk Evaluation

Exposure to surface soil at AOC 2 would not be expected to result in any unacceptable human health risks, based
on the assumption that chromium is likely present in the trivalent, not the hexavalent, form. In the trivalent form,
neither chromium nor arsenic would be considered COPCs. Also, iron is a required human nutrient and any
associated adverse effects from exposure are unlikely. With the exception of one subsurface soil detection of
thallium, exposure to subsurface soil at AOC 2 would not be expected to result in any unacceptable human health
risks based on the assumption that chromium is likely present in the trivalent, not the hexavalent form. In the
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trivalent form, chromium, Aroclor-1260, and arsenic would not be considered COPCs. Also, iron is a required
human nutrient and any associated adverse effects from exposure are unlikely. Additionally, the HI associated
with copper alone is below the risk-ratio screening benchmark of 0.5.

Exposure to groundwater at AOC 2 may result in unacceptable human health risks. The risk is associated with
aluminum, arsenic, beryllium, cadmium, chromium, cobalt, iron, lead, manganese, thallium, and vanadium
detected in groundwater. However, only arsenic and manganese exceeded human health screening criteria in the
dissolved phase. All other inorganic constituents are likely attributable to background from suspended solids of
the aquifer. Also, aluminum, beryllium, iron, and lead did not exceed screening criteria in site soil.

Ecological Risk Evaluation

At AOC 2, potential unacceptable risks were identified for exposure to surface soil attributable to 4,4’-DDT,
mercury, and iron and to subsurface soil attributable to mercury. However, 4,4’-DDT is likely attributable to
normal pesticide application, and iron is likely associated with background. The type of debris at AOC 2 does not
appear to be a likely a mercury source.

4.3.3 Step 3—Is Further Investigation or Action Required?

The horizontal extent of the debris was sufficiently characterized during the previous field investigations and
trenching activities.

Exposure to surface soil at AOC 2 may result in unacceptable human health risks associated with arsenic and
chromium. There are potential ecological risks in surface soil associated with 4,4’-DDT, mercury, and iron;
however, 4,4’-DDT may be attributable to normal pesticide application and iron is likely associated with
background.

Exposure to subsurface soil at AOC 2 may result in unacceptable human health risks associated with Aroclor-1260,
arsenic, chromium, copper, and thallium. There is potential ecological risk in subsurface soil associated with
mercury.

Results from the groundwater sampling indicate potential human health risks associated with exposure to
aluminum, arsenic, beryllium, cadmium, chromium, cobalt, iron, lead, manganese, thallium, and vanadium. Of
these 11 total inorganics, only arsenic and manganese were detected in the dissolved phase. Therefore, NFA is
recommended. A consensus letter will be prepared for CAX Partnering Team review to capture the NFA
recommendation, including a risk assessment using existing data.

An interim removal action is recommended to remove the Area 2 debris (respirator cartridges and empty 55-
gallon drums) and post removal soil samples should be collected. The removal would also address the potential
ecological risk associated with 4,4’-DDT in surface soil and the human health COPCs in surface and subsurface soil,
except arsenic and chromium, which had exceedances outside of Area 2. Although the subsurface soil DDE
detection was NOT retained as a refined ecological COPC, DDT was retained as an ecological COPC for surface soil
at this same location. The Area 2 removal excavation will be at least a foot deep (and greater depending on the
location of the respirator cartridges and drums), so the subsurface DDE location will be removed as well. Post
removal soil samples should be collected; the number, location, and analyte list for these samples will be
determined during the development of the EE/CA for the removal action.

Regarding the potentially unacceptable human health risk to arsenic and chromium in the surface and subsurface
soil, this risk is based on the assumption that chromium is present in the hexavalent form, which is highly unlikely.
In the trivalent form, neither chromium nor arsenic would be considered human health COPCs. Regarding the
potentially unacceptable risk to ecological receptors to mercury in soil, the surface and subsurface soil mercury
concentrations have a relatively even distribution across the site, suggesting they are not related to the debris and
may be naturally occurring. Therefore, prior to the removal action, surface and subsurface soil samples should be
collected and analyzed for hexavalent chromium and mercury to determine if the removal action should expand
beyond Area 2 to include soil “hot spots” for arsenic, chromium, and mercury. Also, surface soil samples should
be collected and analyzed for iron and pH to determine if iron does pose a potential ecological risk. Although iron
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was not identified as a refined ecological COPC in subsurface soil based on the low magnitude of its background
value exceedance (ratio of 1.31), subsurface soil samples should be collected and analyzed for iron and pH as well
to determine if iron does pose a potential ecological risk.

After these activities are complete, the post removal sample analyte list can be determined.

Table 4-4 summarizes the results of the decision analysis for AOC 2.
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TABLE 4-1

AOC 2 Surface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8
Cheatham Annex

Williamsburg, Virginia

Station ID CLEAN RSLs CAA002-A2DPBO1 CAA002-A2DPB02 CAA002-A2DPB03 CAA002-A2DPBO4 CAA002-A2HAO1 CAA002-A2HAO2
Sample ID CLEAN CAX | Eco Surface Soil Industrial Soil R;::::tgf'; . CAA02-A2-DPB01-00-1098 CAA02-A2-DPB02-00-1098 CAA02-A2-DPB03-00-1098 CAA02-A2-DPB04-00-1098 CAA02-A2-HA01-00-1098 CAA02-A2-HA01-00D-1098 CAA02-A2-HA02-00-1098
Sample Date BKG SS Screening Value Adjusted (Nov. Adjusted (Nov. 2010) 10/22/98 10/22/98 10/22/98 10/22/98 10/22/98 10/22/98 10/22/98
sample Depth 2010) 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"
Chemical Name

Volatile Organic Compounds (UG/KG)

IINo Detections

"Semivolatile Organic Compounds (UG/KG)

HNO Detections

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE - 114 5,100 1,400 42 Ul 4.8 Ul 4.7 Ul 3.9 UJ 41Ul 41U 520 J
4,4'-DDT - 100 7,000 1,700 42 Ul 4.8 Ul 4.7 Ul 3.9 UJ 41Ul 41U 640 )
"Heptachlor epoxide - 52.9 190 53 2.1 UJ 2.4 UJ 2.3 UJ 2 UJ 2 UJ 4) 25 UJ
"Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

Aluminum 12,200 pH<5.5 99,000 7,700 1,890 5,710 8,500 5,650 6,020 7,300 6,170
Antimony 11 78.0 41 3.1 0.58 UL 0.68 UL 0.63 UL 0.55 UL 0.56 UL 0.74 L 0.72 UL
Arsenic 6.36 18.0 16 0.39 3 3.5 20 5.5

Barium 52.9 330 19,000 1,500 18.4 ) 36.5 ) 38.7 ) 48.6 64.5 77.2 47.2 )
[[Beryltium 0.587 40.0 200 16 0.14 ) 0.2 0.77 ) 0.43 ) 0.55 J 0.64 ) 0.43 )
[[catcium 2,290 32.0 - - 989 1,720 2,700 2,840 3,190 2,670 3,070
[lchromium 18.2 64.0 5.6 0.29 3.9 12,5 11.5
[lcobalt 9.93 13.0 30 23 15U 24 6.1) 2.8 4.1) 5.6 ) 4.2)
[lcopper 4.25 70.0 4,100 310 2.2 2.4) 7.8 4 20.2 20.5 6.2
[firon 19,900 pH<5orpH>8 72,000 5,500 3,180 13,800 44,000 15,000 22,700 28,600 14,800
[Lead 17.4 120 800 400 13.3 8 29.3 20 57.1 104 89.9
[[Magnesium 1,070 - - - 269 384 1,050 553 795 906 697
[[Manganese 324 220 2,300 180 62.7 152 169 170 240 238 176
[[Mercury 0.111 0.10 31 23 1.8 14 121 13 0.11 B 0.13 B 0.96 J
[INickel 9.52 38.0 2,000 150 23U 4) 12.1 5.6 10.6 12,5 6.9 )
Potassium 708 - - - 204 ) 455 1,320 547 708 871 710
Selenium 0.51 0.52 510 39 0.53 U 0.63 U 0.64 K 0.71 K 0.51 U 0.53 U 0.66 U
Sodium 521 - - - 106 J 138 J 130 J 134 ) 133 ) 127 ) 158 J
Vanadium 27.9 130 520 39 6 25.4 423 20.5 24.8 30.2 18.7
Zinc 26.5 120 31,000 2,300 9.5 213 55.9 22.8 49.9 53.6 96.9

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL
| BceedsBKGRes&indRss
Exceeds BKG, ECO, Res & Ind RSLs
Bold indicates detection

-- - No value available
B - Analyte not detected above the level reported in blanks

BJ

J - Analyte present, value may or may not be accurate or
precise

L - Analyte present, value may be biased low, actual value may
be higher

U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

MG/KG - Milligrams per kilogram
UG/KG - Micrograms per kilogram

Page 1 of 1



TABLE 4-2
AOC 2 Subsurface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1,2, 6,7 and 8

Cheatham Annex
Williamsburg, Virginia

|Istation 1D CLEAN RSLs CLEAN RSLs CAA02-A2DPBO1L CAA02-A2DPBO02 CAA02-A2DPBO3
"Sample ID CLEAN CAX BKG| Eco Surface Soil Industrial Soil idential Soil CAA02-A2-DPB01-15-1098 CAA02-A2-DPB01-03-1098 CAA02-A2-DPB02-10-1098 CAA02-A2-DPB02-03-1098 CAA02-A2-DPB03-09-1098 CAA02-A2-DPB03-03-1098
"Sample Date SB Screening Value Adjusted (Nov. Adjusted (Nov. 10/22/98 10/22/98 10/22/98 10/22/98 10/22/98 10/22/98
"Sample Depth 2010) 2010 30-32' 6-8' 20-22' 6-8' 18-20' 6-8'
[Chemical Name
Volatile Organic Compounds (UG/KG)
|Acetone - - 63,000,000 6,100,000 14 U 66 13U 14 UL 13U 11U
Ethylbenzene - 1,815 27,000 5,400 14 U 14 U 13 U 14 UL 13 U 1 U
Styrene - - 870,000 630,000 14 U 14 U 13U 14 UL 13U 11U
Xylene, total - - 260,000 63,000 14 U 14 U 13 U 14 UL 13U 11U
Semivolatile Organic Compounds (UG/KG)
bis(2-Ethylhexyl)phthalate - 30,000 120,000 35,000 460 R 480 UJ 440 UJ 470 R 420 UJ 370 UJ
Di-n-butylphthalate - 40,000 6,200,000 610,000 460 R 480 UJ 440 UJ) 470 R 420 UJ 370 UJ
Pesticide/Polychlorinated Biphenyls (UG/KG)
14,4'-DDE - 114 5,100 1,400 4.6 UJ 4.8 UJ 4.4 U) 4.7 UJ 42 U) 3.7 UJ
14,4'-DDT - 100 7,000 1,700 4.6 UJ 4.8 UJ 4.4 UJ 4.7 UJ 4.2 UJ 3.7 U)
|Aroclor-1260 - - 740 220 46 UJ 48 UJ 44 U) 47 UJ 42 UJ 37 UJ
Explosives (UG/KG)
ND ND ND ND ND ND
[Total Metals (MG/KG)
IAluminum 13,000 pH<5.5 99,000 7,700 5,210 5,390 2,370 5,630 2,910 6,680
IAntimony - 78.0 41 3.1 071 1L 0.65 UL 062 L 131L 0.66 L 0.55 L
Barium 84.5 330 19,000 1,500 3831 9] 19.2) 224 19.5) 15.3 )
Beryllium 0.52 40.0 200 16 0.46 J 0.48 ) 0.31) 0.7 ) 0.46 J 0.7 )
[Cadmium - 32.0 80 7 0.33) 0.05 U 0.29) 0.29 ) 0.29) 0.11 B
Calcium 2,380 - - - 156,000 499 152,000 2,580 229,000 309
Chromium 337 64.0 5.6 0.29 19.2 20.4 12.2 22.2 13.2 21.6
Cobalt 5.18 13.0 30 2.3 551 17U 23 10.1) 251 531
[Copper 3.17 70.0 4,100 310 6.2 181 3.1 25) 2.8 1.6)
Cyanide 2.7 - 2,000 160 0.27 U 03U 027 U 0.29 U 024 U 0.23 U
iron 32,000 pH <5 o0r pH >8 72,000 5,500 18,500 9,590 13,800 29,400 21,600 24,100
Lead 8.79 120 800 400 6.1 8.5 2.8 6.4 21 5.2
Magnesium 1,120 - - - 2,620 432 2,220 566 3,390 1,320
Manganese 176 220 2,300 180 97 7.1 43.1 75.9 46 54
Mercury 0.14 0.10 31 23 0.61 U 1.2 0.08 B 0.63 ) 095 0.56 J
Nickel 17.6 38.0 2,000 150 10.8 26U 5) 15.3 4.8 ) 9.8
Potassium 901 - - - 2,080 594 2,080 386 4,720 1,450
Selenium 0.64 0.52 510 39 0.56 U 0.6 U 0.54 U 0.6 U 0.56 U 0.47 U
Silver 11 - 510 39 0.25 U 0.27 U 025U 027 U 025U 021U
Sodium 811 - - - 1,460 132 ) 974 141 ) 1,240 106 J
Thallium - - 1! 0.078" 032U 032U 03U 032U 03U 0.25 U
Vanadium 48.3 130 520 39 14.6 54.4 8.2) 26.2 9.4 19.9
Zinc 28 120 31,000 2,300 37 7.3 21.4 45.8 19 32.7
Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs
Bold indicates detection
'Adjusted June 2011 RSL

?Lead was not shaded as exceeding the ecological screening value since
the camnle denth wac sreater than 24 inchec hoc

NA - Not analyzed

ND - No detections

- - No value available

B - Analyte not detected above the level reported in blanks
BJ-See'B'and ')

J- Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may be lower

L - Analyte present, value may be biased low, actual value may be higher

R - Unreliable Result

U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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TABLE 4-2
AOC 2 Subsurface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1,2, 6,7 and 8

Cheatham Annex
Williamsburg, Virginia

|Istation 1D CLEAN RSLs CLEAN RSLs CAA02-A2DPB04 CAAD2-A2HAOL CAA02-A2HA02
"Sample ID CLEAN CAX BKG| Eco Surface Soil Industrial Soil idential Soil CAA02-A2-DPB04-09-1098 CAA02-A2-DPB04-03-1098 CAA02-A2-HA01-02-1098 CAA02-A2-HA01-02D-1098 CAA02-A2-HA02-01-1098
||Sample Date SB Screening Value | Adjusted (Nov. Adjusted (Nov. 10/23/98 10/23/98 10/22/98 10/22/98 10/22/98
"Sample Depth 2010) 2010) 18-20" 6-8' 1-2' 1-2' 0.5-1'
[Chemical Name
Volatile Organic Compounds (UG/KG)
|Acetone - - 63,000,000 6,100,000 13 U 11U 14 U 15U 11U
Ethylbenzene - 1,815 27,000 5,400 13U 11U 14 U 15U 11U
Styrene - - 870,000 630,000 13U 11U 14 U 15 U 11U
Xylene, total - - 260,000 63,000 13U 1y 14U 15U 1u
Semivolatile Organic C ds (UG/KG)
bis(2-Ethylhexyl)phthalate - 30,000 120,000 35,000 430 UJ 370 UL 460 UJ 53 BJ 41 B)
Di-n-butylphthalate - 40,000 6,200,000 610,000 430 UJ 370 UL 460 UJ 490 UJ 370 UJ
Pesticide/Polychlorinated Biphenyls (UG/KG)
14,4'-DDE - 114 5,100 1,400 4.3 UJ 3.7 UJ 4.6 UJ 49 U) 120 )
14,4'-DDT - 100 7,000 1,700 4.3 UJ 3.7U) 4.6 UJ 49 U) 51)
|Aroclor-1260 - - 740 220 43 UJ 37 UJ 46 UJ 49 UJ 37 UJ
Explosives (UG/KG)

ND ND ND ND ND
[Total Metals (MG/KG)
IAluminum 13,000 pH<5.5 99,000 7,700 4,330 8,030 12,500 11,000 6,450
IAntimony - 78.0 41 3.1 0.64 L 0.5 UL 1L 096 L 0.5 UL
IArsenic 5.54 18.0 1.6 0.39 — 2.7 30.8 311 4.9
Barium 84.5 330 19,000 1,500 29.8) 12.1) 335 3251 3531
Beryllium 0.52 40.0 200 16 0.6 ) 0.25 ) 0.96 J 0.85 ) 0.36 J
[Cadmium - 32.0 80 7 I 0.37 ) 0.04 U 0.34) 031 0.06 B
Calcium 2,380 - - - 67,000 1,010 1,690 1,720 1,290
Chromium 337 64.0 5.6 0.29 19.2 27.5 124
Cobalt 5.18 13.0 30 2.3 4.6 ) 351 7)) 6.5 ) 3.7)
[Copper 3.17 70.0 4,100 310 1U 2) 4.2 3.7 4.7
Cyanide 2.7 - 2,000 160 0.27 U 0.22 U 0.29 U 031U 03U
Iron 32,000 pH<5o0rpH>8 72,000 5,500 45,300 11,000 42,000 38,400 14,700
Lead 8.79 120 800 400 3.8 3.7 11.3 9.8 18.9
Magnesium 1,120 - - - 2,860 1,180 1,510 1,220 462
Manganese 176 220 2,300 180 134 12.6 79.5 74.6 99.9
Mercury 0.14 0.10 31 23 0.69 J 0.94 ) 0.08 B 0.89) 1
Nickel 17.6 38.0 2,000 150 6.5) 4.5) 21.8 21.2 6.6 J
Potassium 901 - - - 4,520 1,100 1,900 1,320 474
Selenium 0.64 0.52 510 39 0.55 U 0.46 U 0.68 K 0.63 U 0.46 U
Silver 11 - 510 39 025U 021U 027 U 029 U 021U
Sodium 811 - - ~ 252 102 ) 136 J 155 ) 109 J
Thallium - - 1 0.078" 0.29 UL 0.26 U 032U 033U 0.24 U
Vanadium 48.3 130 520 39 14.8 32.7 39.8 34.9 18.6
Zinc 28 120 31,000 2,300 32.1 17.9 49.9 47.4 49.8
Notes:

Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs
Bold indicates detection
'Adjusted June 2011 RSL

2Lead was not shaded as exceeding the ecological screening value since

the camnle denth wac greater than 24 inchec hos

NA - Not analyzed
ND - No detections

- - No value available

B - Analyte not detected above the level reported in blanks
BJ-See'B'and ')
J - Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may be lower

L - Analyte present, value may be biased low, actual value may be higher

R - Unreliable Result

U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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TABLE 4-2

AOC 2 Subsurface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1,2, 6,7 and 8
Cheatham Annex

Williamsburg, Virginia

|Istation 1D CLEAN RSLs CLEAN RSLs CAA02-A2TPO1F CAA02-A2TPOIN CAA02-A2TPO2F CAA02-A2TPO2N CAA02-A2TPO3F
"Sample ID CLEAN CAX BKG| Eco Surface Soil Industrial Soil idential Soil CAA02-A2-TP01-F1-1199 CAA02-A2-TP0O1-F-1199 CAA02-A2-TP01-FD-1199 CAA02-A2-TP01-N-1199 CAA02-A2-TP02-F-1199 CAA02-A2-TP02-N-1199 CAA02-A2-TP03-F-1199
||Sample Date SB Screening Value | Adjusted (Nov. Adjusted (Nov. 11/12/99 11/12/99 11/12/99 11/12/99 11/12/99 11/12/99 11/12/99
"Sample Depth 2010) 2010) 3.5-4' 3.5-4' 3.5-4' 4.8-5.4' 3.5-4' 6-7"' 2-3'
[Chemical Name
Volatile Organic Compounds (UG/KG)
|Acetone - - 63,000,000 6,100,000 NA 358B 122U 9B 5B 14 B 17 B
Ethylbenzene - 1,815 27,000 5,400 NA 141 U 122U 124 U 119 U 10 UL 115U
Styrene - - 870,000 630,000 NA 141 U 122U 124 U 119 U 10 UL 115U
Xylene, total - - 260,000 63,000 NA 141 U 122U 124 U 119 U 10 UL 115U
Semivolatile Organic C ds (UG/KG)
bis(2-Ethylhexyl)phthalate - 30,000 120,000 35,000 800 U NA 56 J 390 U a4 ) 43 ) 2,500
Di-n-butylphthalate - 40,000 6,200,000 610,000 800 U NA 76 ) 390 U 65 50 ) 68 )
Pesticide/Polychlorinated Biphenyls (UG/KG)
14,4'-DDE - 114 5,100 1,400 4 UL NA 5.4) 39U 39 UL 41U 4 UL
14,4'-DDT - 100 7,000 1,700 4 UL NA 42U 39U 39 UL 41U 4 UL
|Aroclor-1260 - - 740 220 200 NA 310 39U 39 UL 41U 40 UL
Explosives (UG/KG)
NA NA NA NA NA NA NA

[Total Metals (MG/KG)
IAluminum 13,000 pH<5.5 99,000 7,700 12,300 L NA 8,480 L 9,150 L 6,160 L 13,700 L 9,960 L
IAntimony - 78.0 41 3.1 0.84 B NA 0.69 B 051U 2B 0.51 UJ 12.7 U
IArsenic 5.54 18.0 1.6 0.39 3.3 NA 5 3 4.2 L
Barium 84.5 330 19,000 1,500 53.1 NA 35.8 30.7 ) 32.2) 26.6 ) 31.7)
Beryllium 0.52 40.0 200 16 0.6 B NA 0.46 B 0.59 B 0.38 B 09 B 0.65 B
[Cadmium - 32.0 80 7 21U NA 18U 0.08 U 123 0.16 U 21U
Calcium 2,380 - - - 36,400 NA 13,100 801 J 732 ) 359 B 1,590
Chromium 337 64.0 5.6 0.29 NA 17.8 233 245
Cobalt 5.18 13.0 30 2.3 4.1) NA 4) 3.8 34) 6.6 J 551
[Copper 3.17 70.0 4,100 310 58.3 NA 26.7 46 B 318 137 ) 538B
Cyanide 2.7 - 2,000 160 0.6 UL NA 0.6 UL 0.02 UL 0.95 ) 0.02 UL 0.6 UL
iron 32,000 pH<5o0rpH>8 72,000 5,500 37,500 L NA 25,400 L 20,700 L 21,100 L 38,400 L 24,300 L
Lead 8.79 120 800 400 11.4 NA 11.2 8.3 222 14.6 J 10.3
Magnesium 1,120 - - - 2,920 NA 825 456 ) 391 1,130 J 732)
Manganese 176 220 2,300 180 96.2 NA 112 54.7 104 73.7) 100
Mercury 0.14 0.10 31 23 0.04) NA 0.04) 0.04 ) 0.03 ) 0.03 U 0.03J
Nickel 17.6 38.0 2,000 150 7.2) NA 11.2 58 B 11.8 12.1 124
Potassium 901 - - - 1,120 NA 666 J 711) 312 1,560 852 )
Selenium 0.64 0.52 510 39 1U NA 09 U 0.69 U 1.1V 0.7 U 11U
Silver 11 - 510 39 11 NA 78B 6.8 B 19.7 178 L 6.5B
Sodium 811 - - ~ 194 B NA 704 B 18 B 259 B 385 8B 30.6 B
IThallium - - 1 0.078" 079 B NA 1.8 UL 0.55 UL 0.64 B 084 L 21 UL
Vanadium 48.3 130 520 39 29.7 NA 23.9 41.8 15.4 36.8 ) 31.4
Zinc 28 120 31,000 2,300 120 NA 69.9 B 17.9 B 127 42.5 B 44.8 B
Notes:

Exceeds Background

Exceeds BKG & ECO

Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs

Bold indicates detection

'Adjusted June 2011 RSL

2Lead was not shaded as exceeding the ecological screening value since

the camnle denth wac greater than 24 inchec hos

NA - Not analyzed

ND - No detections

-- - No value available

B - Analyte not detected above the level reported in blanks
BJ-See'B'and ')

J - Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may be lower

L - Analyte present, value may be biased low, actual value may be higher

R - Unreliable Result

U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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TABLE 4-2
AOC 2 Subsurface Soil Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1,2, 6,7 and 8

Cheatham Annex
Williamsburg, Virginia

|Istation 1D CLEAN RSLs CLEAN RSLs CAAD2-A2TPO3N CAAD2-A2TPO4F CAA02-A2TPO4N CAAD2-A2TPOSF CAA02-A2TPOSN CAA02-A2TPOGF CAA02-A2TPOGN
"Sample ID CLEAN CAX BKG| Eco Surface Soil Industrial Soil idential Soil CAA02-A2-TP03-N-1199 CAA02-A2-TP04-F-1199 CAA02-A2-TP04-N-1199 CAA02-A2-TP05-F-1199 CAA02-A2-TP05-N-1199 CAA02-A2-TP05-ND-1199 CAA02-A2-TPO6-F-1199 CAA02-A2-TP06-N-1199
"Sample Date SB Screening Value Adjusted (Nov. Adjusted (Nov. 11/12/99 11/12/99 11/12/99 11/12/99 11/12/99 11/12/99 11/12/99 11/12/99
"Sample Depth 2010 2010 3.5-4' 2.5-3' 3.5-4' 1.5-2" 3.75-4' 3.75-4' 2-2.5' 3.5-4'
[Chemical Name
Volatile Organic Compounds (UG/KG)
|Acetone - - 63,000,000 6,100,000 6B 17 B 6B 12.2 UL 6B 17 B 128 36 8B
Ethylbenzene - 1,815 27,000 5,400 126 U 118 U 122U 10 ) 13.0 U 10 UL 128 U 0.7 )
Styrene - - 870,000 630,000 126 U 11.8 U 122U 12.2 UL 130U 10 UL 12.8 U 4)
Xylene, total - - 260,000 63,000 126 U 11.8 U 11 122 UL 21 2) 128 U 2]
Semivolatile Organic Comg
bis(2-Ethylhexyl)phthalate - 30,000 120,000 35,000 42 ) 660 410 U 150 J 410 U 410 U 420 U 400 U
Di-n-butylphthalate - 40,000 6,200,000 610,000 46 ) 791 46 ) 65 ) 511 410 U 420 U 47 )
Pesticide/Polychlorinated Biphenyls (UG/KG)
14,4'-DDE - 114 5,100 1,400 4.1 UL 4 UL 4.2 UL 3.9 UL 41U 4.2 UL 4.2 UL 4 UL
14,4'-DDT - 100 7,000 1,700 4.1 UL 4 UL 4.2 UL 3.9 UL 41U 4.2 UL 4.2 UL 4 UL
|Aroclor-1260 - - 740 220 41 UL 40 UL 42 UL 39 UL 41 U 42 UL 42 UL 40 UL
Explosives (UG/KG)
NA NA NA NA NA NA NA NA
[Total Metals (MG/KG)
IAluminum 13,000 pH<5.5 99,000 7,700 16,100 L 6,650 L 11,400 L 5120 L 12,100 L 12,900 L 11,800 L 11,600 L
IAntimony - 78.0 41 3.1 0.63 ) 0.46 B 0.818B 119 U 0.64 B 058B 116 U 0.84 B
IArsenic 5.54 18.0 1.6 0.39 191 4.3
Barium 84.5 330 19,000 1,500 50.2) 316 66 26 ) 17.2) 17.5) 44.5 29.7 )
Beryllium 0.52 40.0 200 16 13 0.39 B 0.81 B 0.23 B 0.96 J 0.92 ) 0.45 B 0.97 )
[Cadmium - 32.0 80 7 017 U 09 U 0.08 UL 1U 0.08 UL 0.08 UL 1U 0.08 UL
Calcium 2,380 - - - 494 ) 1,150 528 ) 885 J 153 ) 183 ) 1,180 472 )
Chromium 337 64.0 5.6 0.29 15.1 9.2 20.3 29.8
Cobalt 5.18 13.0 30 2.3 10.2 ) 3) 4.6 ) 2.7) 581 6.3) 3.8 9.2)
[Copper 3.17 70.0 4,100 310 6.5B 558B 56 B 318 6.8 B 6.2 B 14.6 134
Cyanide 2.7 - 2,000 160 0.02 UL 0.6 UL 0.02 UL 0.6 UL 0.02 UL 0.02 UL 0.6 UL 0.02 UL
Iron 32,000 pH<5o0rpH>8 72,000 5,500 38,800 L 15,000 L 24,600 10,800 L 33,800 36,700 25,800 L 34,300
Lead 8.79 120 800 400 121 10.8 16.2 8 9 9.1 11.8 12.6
Magnesium 1,120 - - - 1,530 432 ) 1,080 J 293 ) 954 ) 1,020 J 541) 844 )
Manganese 176 220 2,300 180 84.5) 94.7 13.7 103 45.6 44.6 121 70.9
Mercury 0.14 0.10 31 23 0.03 U 0.04) 0.03 B 0.06 J 0.05 B 0.03 B 0.05) 0.07 )
Nickel 17.6 38.0 2,000 150 18.5 511 74) 4.3 ) 14.4 16.3 8.4 24.4
Potassium 901 - - - 1,820 429 ) 1,650 332) 1,270 1,340 676 J 1,130
Selenium 0.64 0.52 510 39 0.73 U 09 U 0.7 UL 1U 0.69 UL 0.69 UL 1U 0.67 UL
Silver 11 - 510 39 13 1L 398B 9B 278 11.7 ) 13.7 ) 718B 12
Sodium 811 - - - 57.58B 313 8B 259 B 204 B 39.58B 3398 326 B 36 B
Thallium - - 1 0.078" 0.58 UL 1.9 UL 128 2 UL 0.85 B 148 0.78 B 0.88 B
Vanadium 48.3 130 520 39 69.2 ) 20.9 37.6 16.8 35.5 35.4 36.9 36.7
Zinc 28 120 31,000 2,300 524 B 60.4 B 42.8 B 23.7B 39.8 B 479 B 96.2 614 B
Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs

Bold indicates detection
'Adjusted June 2011 RSL

?Lead was not shaded as exceeding the ecological screening value since
the camnle denth wac sreater than 24 inchec hoc

NA - Not analyzed
ND - No detections

- - No value available

B - Analyte not detected above the level reported in blanks
BJ-See'B'and ')
J- Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may be lower

L - Analyte present, value may be biased low, actual value may be higher

R - Unreliable Result

U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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TABLE 4-3

AOC 2 Groundwater Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8
Cheatham Annex

Williamsburg, Virginia

Station ID CLEAN CAX BKG GW CC CLEAN MCL- CLEAN RSLs Topwater CAA02-A2DPWO1 CAA02-A2DPW02 CAA02-A2DPWO03 CAA02-A2DPW04
Sample ID AQUIFER Groundwater (Dec. Adjusted (Nov. 2010) CAA02-A2DPW01-1098 CAA02-A2DPW02-1098 CAA02-A2DPW03-1098 CAA02-A2DPWO03P-1098 CAA02-A2DPW04-1098
Sample Date 2010) 10/22/98 10/22/98 10/22/98 10/22/98 10/22/98
Chemical Name
[Volatile Organic Compounds (UG/L)
No Detections
I
"Semivolatile Organic Compounds (UG/L)
[[iethylphthalate - - 2,900 11 10U 10 U 10 U 10 U
I
"Pesticide/Pochhlorinated Biphenyls (UG/L)
"No Detections
It
"Explosives (UG/L)
No Detections
Total Metals (UG/L)
Aluminum 2,230 - 3,700 189,000 59,300 2,110 2,210 96,700
Antimony 18.8 6 1.5 13.8 7.7 24U 24U 11.3
Arsenic 2.28 10 0.045 3.7) 51 [ a0 |
Barium 118 2,000 730 36.5 ) 38.3 ) 275
[[Beryttium 245 4 7.3 02U 02U 5.7
[[cadmium 0.605 5 18 43U 43U
lcicur - - 153,000 160,000
[lcnromium 15.1 100 0.043 96 10
[lcobatt 20.6 - 11 73.7 3221 63U 63U 456 )
[lcopper 12.2 1,300 150 99.5 37 41U 41U 45.9
[firon 3,590 - 2,600 380,000 133,000 5,550 5,630 262,000
[[Lead 213 15 - 94.6 36.1 1u 128 53.7
[[Magnesium 3,600 - - 51,900 17,900 2,270 2,340 31,800
[[Manganese 57.9 - 88 1,360 394 36.7 37.5 684
[[Nickel 11.4 - 73 170 70.7 96U 96 U 109
Potassium 3,490 - - 55,400 18,800 1,780 J 1,710 J 36,500
Selenium - 50 18 22U 46 K 22U 29K 22U
Sodium 9,920 - - 18,900 12,600 7,190 7,290 13,100
Thallium - 2 0.037" 121 2) 12U 12U 12U
Vanadium 26.2 - 18 417 205 6.1 48) 309
Zinc 452 - 1,100 667 264 13.5 ) 133 ) 424
Dissolved Metals (UG/L)
Aluminum, Dissolved 100 - 3,700 210 172 ) 167 J 193 J 159 J
Arsenic, Dissolved 1.37 10 0.045 24 36 1.8 U 1.8 U 5.5 )
Barium, Dissolved 127 2,000 730 35.2 ) 36.4 ) 27.3) 27 ) 232
[[catcium, pissolved 148,000 - - 158,000 143,000 132,000 132,000 133,000
[lcopper, pissolved 3 1,300 150 41U 42) 41U 45) 6.5
[firon, Dissolved 631 - 2,600 56.6 J 53.2 ) 927 ) 86.2 J 208
"Magnesium, Dissolved 3,880 - - 2,240 3,730 1,600 1,620 1,710
[[Manganese, pissolved 49.5 - 88 164 317 24.1 23.8 25
Potassium, Dissolved 1,710 - - 1,000 J 2,060 J 869 J 861 J 1,060 J
Selenium, Dissolved 9.1 50 18 22 U 7.5 K 22 U 22U 22 U
Sodium, Dissolved 10,000 - - 6,980 9,840 7,040 6,910 6,080
Zinc, Dissolved - - 1,100 7.1 8) 6.8 U 11.8 ) 7.5 )

Notes:
Exceeds Background
Exceeds BKG & Tapwater RSL
Exceeds BKG & MCL
| BxceedsBKG TapwaterRSL&MCL
Bold indicates detection
1Adjusted June 2011 Tapwater RSL value
--- No value available
B - Analyte not detected above the level reported in blanks
J - Analyte present, value may or may not be accurate or precise
K - Analyte present, value may be biased high, actual value may be lower
L - Analyte present, value may be biased low, actual value may be higher
U - Analyte not detected
UG/L - Micrograms per liter
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TABLE 4-4
AOC 2 Decision Summary

Site Inspection Report: Areas of Concern 1,2, 6,7 and ¢

Cheatham Annex
Williamsburg, Virginia

Step 1

Site Potentially

Inorganics Above Background

Potentially Attributable

Step 2a
Exceedances of

Step 2b
Results of Qualitative Risk Evaluation Using

Step 3
Is Further Investigation or

Medium CERCLA-eligible? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? More Realistic Assumptions Action Required?
AOC 2 Surface Yes VOCs No (no detections) N/A N/A Yes - conduct an interim removal action to
Soil SVOCs No (no detections) N/A N/A remove the Area 2 waste (drums and
Pesticides Yes Yes - 2 pesticides (4,4'-DDE and 4,4'-DDT - Yes - 4,4'-DDT (potential eco risk only) respiratory cartridges) and collect post
potential eco risk only) removal soil samples (analyte list to be
PCBs No (no detections) N/A N/A determined prior to the removal).
Explosives No [no detections) N/A N/A Collect surface and subsurface soil
Inorganics Yes Yes - 7 inorganics (As - potential HH and eco |[Yes - 1 inorganic (Hg - potential eco risk only). Additionally, Fe was samples and analyze for hexavalent
risks; Cr, Fe, V - potential HH risk; Mn, Hg, Se {retained as an eco COPC since pH data was not available. chromium to determine if the removal
potential eco risk). Also, Fe was identified as action should include arsenic and
an initial eco COPC since no soil pH data was - " -
ilabl chromium "hot spots" (if chromium is in
available the trivalent form, neither chromium nor
7 7 arsenic would be HH COPCs).
AOC2 Yes VOCs No N/A N/A
Subsurface Soil SVOCs No N/A N/A Collect surface and subsurface soil
Pesticides Yes Yes - 1 pesticide (4,4'-DDE - potential eco risk|No, based on eco risk screening samples and analyze for mercury to
only) determine if the concentrations are
PCBs Yes Yes - 1 PCB (Aroclor-1260 - potential HH risk |No, based on HH risk screening background or a laboratory artifact and if
only) the removal action should include
Explosives No N/A N/A mercury "hot spots."
Inorganics Yes Yes - 11 inorganics (As - potential HH and eco|Yes - 2 inorganics (Hg - potential eco risk only; Th - potential HH risk i
risks; Al, Cd, Cr, Co, Cu, Fe, Th, V - potential [only) Collect surface and substfrface soil
HH risk; Hg, Se - potential eco risk) samples and analyze for iron and pH to
Also, Fe was identified as an initial eco COPC determine if iron does pose a potential
since o soil pH data was available ecological risk and if the removal action
should include iron "hot spots."
NFA for groundwater. (A consensus letter
Aolj: 2 Yes Vocs No N/A N/A will be prepared for CAX Partnering Team
Groundwater SVOCs No N/A N/A review to capture the NFA
Pesticides No N/A N/A recommendation, including a risk
PCBs No N/A N/A assessment using existing data.)
Explosives No N/A N/A
Note: The one exceeding detection of 4,4'
Inorganics Yes Yes - 12 total inorganics (Al, As, Be, Cd, Cr, No - 2 total inorganics (As and Mn) exceed the HH risk value in the DDT in surface soil (eco iOPC) and the HH
Co, Fe, Pb, Mn, Ni, Th, V - potential HH risk  [dissolved phase, but can risk manage COPCs in surface and subsurface soil,
only) and 2 dissolved inorganics (Ar and Mn - . X
iall HH risk except for arsenic and chromium, are
potentia risk) located in Area 2, where the proposed
removal action will be conducted.
Notes:

N/A - Not applicable

HH - human health

eco - ecological

COPC - constituent of potential concern



Future Residents

Direct contact with and ingestion of soil,
sediment, surface water, and groundwater;
inhalation of groundwater vapors and soil.

Current/Future Base Workers

Direct contact with and ingestion of
soil, sediment, and surface water.

Future Adult/Child Recreational
User/Trespasser: ingestion/dermal exposure to
sediment/surface water and ingestion, dermal,
inhalation exposure to surface soil.

Current/Future Construction Workers

Direct contact with and ingestion of soil,
sediment,surface water, and groundwater;
inhalation of groundwater vapors and soil.

Future Maintenance Worker:
ingestion, dermal, and inhalation
exposure to surface soil.

Current/Future
Trespassers
concrete TR : Direct contact with and
: o ol o ingestion of soil,
sediment, surface water
and inhalation
@onnector of soil.
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Plants: Direct Contact & Root Uptake from
Surface Soil, Surface Water, & Sediment; Direct
Contact with Surface Water.
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Approximate Study Area
[ Cornwallis Cave Aquifer
I Yorktown Confining Unit

_ FIGURE 4-1
Yorktown Eastover Aquif )
I °r_ _°W" astover Aquiter AQC 2 Conceptual Site Model
<¢— Anticipated Surface Water Flow Site Inspection Report, Areas of Concern 1, 2, 6, 7, and 8
¥  Water Table Cheatham Annex,

Williamsburg, Virginia
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—

N Figure 4-2
Legend w . AOC 2 Dextrose Dump and Vicinity Detail
Approximate Study Area Boundary S%E Areas of Coﬁggr'rﬁpgdéor‘?'?aeﬁé’g
D CAX Boundary / Fenceline 0 150 300 Cheatham Annex
— Williamsburg, Virginia
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G5

0.

CAA02-A2TPO6F/
CAA02-A2TPO6N

CAA02-A2DPB02
CAA02-A2DPWO02

CAA02-A2HAO1

CAAO02-A2TPO5F/
CAA02-A2TPO5N

CAA02-A2DPWO03
CAA02-A2DPBO3

CAAO02-A2TPO3F/
CAA02-A2TPO3N *

35

CAAO02-A2TPO4F/
CAA02-A2TP0O4N

CAAO02-A2TPO2F/
CAA02-A2TPO2N

CAA02-A2HAO02

CAA02-A2DPBO1

CAA02-A2DPWO01

CAA02-A2TPOL1F/

CAA02-A2DPWO04
CAA02-A2DPB04

CAA02-A2TPO1N

35

Legend N Figure 4-3
/\ Test Pit Locations :] 1998 Areas of Significant Geophysical Anomalies W<€%E AOC 2 Comprehenswe Investigation Locations
o .= ) Site Inspection Report

& Monitoring Wells : i 1998 Area of Geophysical Surve
_ 9 _ === prys! v s Areas of Concern 1, 2,6, 7, and 8
[ Soil Sample Locations 1998 Area of Geophysical Reconnaissance 0 35 70 Cheatham Annex
Study Area Boundary Berm ——— - Williamsburg, Virginia

D CAX Boundary / Fenceline

Topographic Surface Contour (feet above mean sea level)

®  Concrete Piers
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EXTENT OF
CANISTER REMOVAL

=====+ Toe of Slope € Exposure Observation Point (January 2000)
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ro.
0 //_ <4x23
AOC2TT11
AOC2TT14:! J
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: N eslee”
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DN G | xaz LAY <4X18 ’%g‘le
<
AOC2TT09 - X14 AOQZ’\'TO
E X16age=F """
X11N & ‘g;
9( AOC2TTO07 DEER PIT
X15
Legend N Figure 4-4
Study Area Boundary D Field Investigation Test Pit (November 1999) W<€%>E AOC 2 Location of Test Trenches
: Site Inspection Report
CAX Boundary / Fenceline Test Trench (November 2001 S

D i ( ) Areas of Concern 1, 2, 6, 7, and 8
#  Concrete Piers <> Exploratory Test Pit (Jan./Feb. 2000) 0 30 60 Cheatham Annex
- — Top of Bank ¢ Exploratory Test Hole (January 2000) e Fect Williamsburg, Virginia
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CAAO02-A2TPO6F/

AREA | VOLUME CONTENT
la& 1b| 670CY |DEXTROSE BOTTLES CAAD-AITPOBN
2 445 CY _|DRUMS AND FILTER CANISTERS
> 600 CY DRUMS AND FILTER CANISTERS WITH CAA02-A2DPB02
1 FOOT OVER-EXCAVATION ASSUMPTION
3 220 CY |MILITARY CLOTHES CAAD2-AZDPWO2
CAA02-A2TPO4F/
CAA02-A2HAO1 CAA02-A2TPO4N
CAA02-A2TPO5F/
CAA02-A2TPO5N
CAAO2-AZDPWO3 s CAA02-A2TPO2F/
o Al CAA02-A2TPO2N
CAA02-A2DPB03 RN
CAA02-A2HAQ2 EXTENT OF
CANISTER REMOVAL ’
CAA02-A2DPB01
CAA02-A2TPO3F/ CAA02-A2DPWO1
CAA02-A2TPO3N
CAA02-A2DPW04 | o]
CAA02-A2DPB04 H el
G : .
9/7./ o ‘-I ‘o"
Z > 2
'?O '9 . P -, /
w /‘4) ————
>
CAA02-A2TPO1F/
CAA02-A2TPO1N
AREA 3
Legend . Figure 4-5
/\  TestPit Locations = = Top of Bank AOC 2 Estimated Debris/Waste Volumes
@ Monitoring Wells ===== Toe of Slope W<€%E Site Inspection Report
[ Soil Sample Locations s Areas of Concern 1, 2, 6, 7, and 8
Study Area Boundary 0 30 60 - .Cheatham AnneX
D CAX Boundary / Fenceline ] Fect Williamsburg, Virginia
®  Concrete Piers CHZMHILL




CLEANRSLs

MXD_MUNWIN 6/29/2011 2:03:59 PM

. CLEAN CAX | Eco Surface Soil | CEEANRSLS | CLEANRSLs Station ID CAAQ02-A2DPE02 Station ID CAA002-A2HAOL
Contaminant of BKGSS |Screening Value Industrial Soil | Residential Soil Sampie D Can0s-ArDPE0-00-10081 [Sample 1D CAAD2-A2-HAOL-00.1098*

Potential Concern Adjusted Adjusted
Pesticides/PCBs (UG/KG) Sample Date 10/22/98 Sample Date 10722198
4,4-DDE = 114 5,100 1,400 Depth 0-6" Depth 0-6"
4,4'-DDT - 100 7,000 1,700 Organic Compounds (UG/KG) Organic Compounds (UG/KG)
Total Metals (MG/KG) No Exceedances No Exceedances
Arsenic 6.36 18.0 1.6 0.39 Total Metals (MG/KG) Total Metals (MG/KG)
Chromium 18.2 64.0 5.6 0.29 Mercury | 14 Arsenic |
Iron 19,900 pH<5 or pH>8 72,000 5,500 Chromium
Mercury 0.111 0.10 31 2.3 Iron 28,600
Selenium 0.51 0.52 510 39
Vanadium 27.9 130 520 39 Station ID CAA002-A2HA02

Sample ID CAA02-A2-HA02-00-1098
Sample Date 10/22/98
- Depth 0-6"

Station ID CAA002-A2DPB03 Pesticides/PCBs (UG/KG)

Sample ID CAA02-A2-DPB03-00-1098 4.4-DDE 520 J

Sample Date 10/22./.98 4.4-DDT 540 3

Depth 06 Total Metals (MG/KG)

Organic Compounds (UG/KG)
No Exceedances
Total Metals (MG/KG)

Arsenic

chromium | S
0.96 J

- Mercury
Arsenic
Station ID CAA002-A2DPB0O1
ron Sample ID CAA02-A2-DPB01-00-1098
Mercury Sample Date 10/22/98
Selenium Depth 06
Vanadium Organic Compounds (UG/KG)
No Exceedances
Total Metals (MG/KG)
Mercury | 1.8
Station ID CAA002-A2DPB04
Sample ID CAA02-A2-DPB04-00-1098
Sample Date 10/22/98
Depth 0-6"
Organic Compounds (UG/KG)
No Exceedances
Total Metals (MG/KG)
Mercury 1.3
Selenium 0.71 K
Notes: Figure 4-6
Legend ExecenERCHNUIECE N AOC 2 Surface Soil ExceedancegResuIts

Exceeds BKG and Res RSL

[  Soil Sample Location Site Inspection Report

Study Area Boundary Exceeds BKG, ECO, Res and Ind RSLs S Areas of Concern 1, 2, 6, 7, and 8

D * Indicates duplicate sample was collected at this location. Values presented are the higher of the two. Cheatham Annex
CAX Boundary / Fenceline -- - No vall ilabl - T

v o value avarable 0 75 150 Williamsburg, Virginia

J - Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may be lower
UG/KG - Micrograms per kilogram

MG/KG - Milligrams per kilogram

el Fect
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- | CLEANRSLs | CLEANRSLs
Station ID CAA02-A2TPO5F CAA02-A2TPO5N Station ID CAA02-AZHAOL Station ID CAA02-A2TPO6F CAA02-A2TPOBN ) CLEAN CAX | Eco Surface Soil ) ) ) ) .
" Contaminant of ) Industrial Soil |Residential Soil
Sample ID CAA02-A2-TP05-F-1199 | CAA02-A2-TP05-N-1199* Sample ID CAAD2-A2-HAD1-02-1098*|  |sample ID CAA02-A2-TPO6-F-1199 | CAA02-A2-TFO6-N-1199 Potential Concern BKGSB  |Screening Value | "\ i\ eq Adjusted
N Sam ple Date 11/12/99 11/12/99 Sample Date 10/22/98 Sample Date 11/12/99 11/12/99 —
- - Depth 1-2' Damth ] S Pesticide/PCBs (UG/IKG)
Depth 152 3754 £ : : 4,4-DDE 114 5,100 1,400
Organic Com pounds (UGIKG) No Exceedances No Exceedances Organic Compounds (UG/KG) No Exceedances Organic Compounds (UG/KG) No Exceedances No Exceedances : ; -
Total Metals (MG/KG) Total Metals (MG/KG Aroclor-1260 -- -- 740 220
Total Metals (MG/KG) otal Metals ( )
Arsenic 1.9J - rsenic : -

- Chromium Copalt 389 9.2 3 Aluminum 13,000 pH<5.5 99,000 7,700
Chromium 92 Cobalt ; P e Arsenic 5.54 18.0 16 0.39
Cobalt 271 6.3 ron * d ;

Iron 42,000 Cadmium - 32.0 80 7
Iron 10,800 L 36,700 Mercury 0.89 J Chromium 33.7 64.0 5.6 0.29
Station ID > CAA02-A2TPO3F CAA02-A2TPO3N Szl Cobal 218 139 %0 23
Statloln ID CAA02 A2_TP03 F-1199 | CAA02 A2_TP03 N-1199 Coppet s 190 2,100 310
ample el matial Litn ks Station 1D CAA02-A2DPB02 Iron 32,000 pH<5or pH>8 72,000 5,500
Sample Date 11/12/99 11/12/99 Sample ID CAA02-A2-DPB02-03-1098 | CAA02-A2-DPB02-10-1098] [} amg 579 190 500 700
Depth 23 354 Sample Date 10/22/98 10/22/98 Mercury oa 510 = >3
Organic Compounds (UG/KG No Exceedances No Exceedances _g' 20"

9 P ( ) Depth 58 20-22 Selenium 0.64 0.52 510 39
Total Metals (MG/KG) Organic Compounds (UG/KG) No Exceedances No Exceedances Thallium — ~ 1 0078
Aluminum 9,960 L 16,100 L :

_ ’ : Total Metals (MG/KG) Vanadium 483 130 520 39
Arsenic Arsenic
Chromium 245 Cobalt
Cobalt 55 J 10.2 J
Iron 24,300 L 38,800 L
Vanadium 314 69.2 J
Station ID CAA02-A2DPB03
Sample ID CAA02-A2-DPB03-03-1098 | CAA02-A2-DPB03-09-1098 Station ID CAAO2-A2TPOAF CAAO2-A2TPOAN
Sample Date 10/22/98 10/22/98 Sample ID CAA02-A2-TPO4-F-1199 | CAA02-A2-TPO4-N-1199
Depth 58 18-20 Sam ple Date 11/12/99 11/12/99
Organic Compounds (UG/KG) No Exceedances No Exceedances Depth 253" 354"

Total Metals (MG/KG)
Arsenic

Organic Compounds (UG/KG)

No Exceedances

-~ -No

B - Analyte not detected above the level reported in blanks

value available

No Exceedances
Total Metals (MG/KG)
Cobalt 53] 257 Arsenic
= 'bb Chromium
Station ID CAA02-A2HA02 ’So o
Sample ID CAA02-A2-HA02-01-1098 % 9, B)
Sample Date 10/22/98 W (gf’ )
Depth 051" > -
Pesticide/PCBs (UG/KG) & 75
4,4-DDE | 120 J 0q
;Z:i:ieta's (MG/KG) | - Station ID CAA02-A2TPO2F CAA02-A2TPO2N
Sample ID CAA02-A2-TPO2-F-1199 | CAA02-A2-TP02-N-1199
Sample Date 11/12/99 11/12/99
Station ID CAA02-A2DPB04 Depth 3.5-4' 6-7'
Sample ID CAA02-A2-DPB04-03-1098 | CAA02-A2-DPB04-09-1098 Organic Compounds (UK/KG) No Exceedances No Exceedances
Sample Date 10/23/98 10/23/98 Station ID CAA02-A2TPOIF CAA02-A2TPOIN . Total Metals (MG/KG)
Depth 58 18-20 Sample ID CAROS A2 TROLF 11007 | CARGZ-AZTROLN 1108 | [oraion 1D CAROZ2DPBOL Aluminum 6,160 L 13,700 L
Organic Compounds (UG/KG) No Exceedances No Exceedances Sample Date 11/12/99 11/12/99 Sample 1D CAAD2-A2-DPBO01-03-1098 | CAA02-A2-DPB01-15-1098 Cadmium 12.3 0.16 U
Total Metals (MG/KG) Depth e TeET Sample Date 10/22/‘98 10/22/9‘8 pur——
Arsenic 27 Pesticide/PCBs (UGIKG) Depth, A 3032 Cobalt 3.4 6.6 J
Iron 11,000 Aroclor 1260 | B — Organic Compounds (UG/KG) No Exceedances No Exceedances Copper 218 1379
Total Metals (MG/KG) Total Metals (MG/KG) Iron 21,100 L 38,400 L
Arsenic Arsenic Thallum 0.64 B 0.84 L
Chromium 23.3 Cobalt 17y Dok
iron 37,500 L 20,700 L Vanadium e 146
Notes: .
Legend Exceeds BKG & ECO J - Analyte present, value may or may not be accurate or precise F'gure 4-7
E Soil Sample Location Exceeds BKG & Res RSL E-AAnallyte Pfeseﬂtt, vallue maytt))e E_iaseéi Ihigh, atCtulal Vlalue ma)gbi!on'ef N AOC 2 Subsurface Soil Exceedance Results
: : - Analyte present, value may be biased low, actual value may be higher . .
/A Test Pit Locations U -Anal))//tterlj’lot detected y y g W%FE Site |nspect|0n Report
Study Area Boundary e UG/KG - Micrograms per kilogram A fC 1.2.6.7 ds
; Samples collected at a depth greater than 2 feet below ground illi i S reas o oncern 1, 2,6, 7, an
[ cAX Boundary / Fenceline P : pth g an 2 '9 MG/KG - Milligrams per kilogram
f:(rjf_i(;fe\gle‘]ruenréoéérﬁusseg in the ecological risk screening. 0 150 300 Cheatham Annex
* In{jicates duplicate sample was collected at this location. Values Feet WIIIIameurg' Vll’glnla
presented are the higher of the two.
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CLEAN CAX CLEANRSLs Station ID CAA02-A2DPWO03
i skgowcc | CLEANMCL- Tapwater *
Contaminant of Groundw ater X Sam pIe ID CAA02-A2DPW03-1098 Station ID CAA02-A2DPWO02
N __Potential Concern AQUIFER Adjusted Sample Date 10/22/98
Total Metals (UG/L) . - Sample ID CAA02-A2DPW02-1098
Alurminum 2230 — 3.700 Organic Compounds Sample Date 10/22/98
Arsenic 2.28 10 0.045 No Exceedances Organic Compounds
Beryllium 2.45 4 7.3 Total Metals (UG/L) No Exceedances
Cadmium 0.605 5 18 Arsenic 51J Total Metals (UG/L)
Chromium 15.1 100 0.043 Iron 5,630 Aluminum
Cobalt 20.6 -- 1.1 Dissolved Metals (UG/L) Arsenic Station ID CAA02-A2DPW01
Iron 3,590 -- 2,600 No Exceedances P Sample ID CAA02-A2DPW01-1098
Lead 21.3 15 15 - Sample Date 10/22/98
Manganese 579 — 88 ChroT Organic Compounds
Nickel 114 - ‘3 Cobal i No Exceedances
Thallium -- 2 0.037* Iron
Vanadium 26.2 - 18 Lead Total Metals (UGIL)
Dissolved Metals (UG/L) Manganese 394 Aluminum
Arsenic, Disso.lved 1.37 10 0.045 Thallium 53 ArSEﬁiC
Manganese, Dissolved 49.5 - 88 Vanadium 205 Beryllfum
Dissolved Metals (UG/L) Cadmu.Jm
Arsenic, Dissolved 3.6 J Chromium
Manganese, Dissolved 317 Cobalt 18
Iron
Lead
Manganese 1,360
Nickel 170
Station ID CAA02-A2DPW04 \T/ha"";r_" 12t
Sample ID CAA02-A2DPWO04-1098 o s 2 ana I'”md — 417
| Sample Date 10/22/98 Wy, @ Dissolved Metals (UG/L)
S — S So,, S Arsenic, Dissolved 24
roanic ~ompouncs '?Q & ) Manganese, Dissolved 164
No Exceedances 7 &,
Total Metals (UG/L) 2 7
. Ro
Aluminum 96,700 ad
Arsenic
Beryllium
C:admium ...........................................................................................................
Chromium
Cobalt
Iron
Lead
Manganese 684
Nickel 109
Vanadium 309
Dissolved Metals (UG/L)
Arsenic, Dissolved | 557
I
Legend E)?::eesgds BKG and Tapwater RSL N Figure 4-8
@ Monitoring Wells Exceeds BKG and MCL W c AOC 2 Groundwater Exceedance Results
Exceeds BKG, Tapwater RSL, and MCL Site Inspection Report
StUdy Area Boundary 'Adjusted June 2011 Tapwater RSL value S P P
D CAX Boundary |/ Fenceline * - Indicates duplicate sample was collected at this location. Values presented are the higher of the two. Areas of Concern 1: 21 6, 71 and 8
-- - No value available _ 0 150 300 Cheatham Annex
J - Analyte present, value may or may not be accurate or precise s .
UGIL - Micrograms per liter Feet Wl|||ameUfg, V|rg|n|a
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SECTION 5

AOC 6—Penniman AOC

This section presents an evaluation of the results from the Sl performed at AOC 6. The section includes a summary
of the investigations conducted at the site, the CSM, and the release assessment decision analysis.

5.1 History of Investigation

The following investigation was previously conducted and documented at AOC 6:

e Final Site Inspection Narrative Report, Penniman Shell Loading Plant, Williamsburg, Virginia (Weston, 1999a)

5.2 Conceptual Site Model

The CSM for AOC 6 is based on data collected as part of previous investigations and the SI. The CSM interprets the
physical characteristics, the distribution of contamination and potential contaminant source, potential migration
pathways, and the potential exposure and receptor pathways. The CSMs for AOC 6 are shown in Figures 5-1 and
5-2.

5.2.1 Site History and Potential Sources of Release

AQC 6 is comprised of five non-contiguous subareas, each less than 1 acre, related to the former PSLP. The PSLP
was an explosives manufacturing facility operated by DuPont during WWI on what is now CAX and adjacent
properties. This facility operated as a trinitrotoluene (TNT) manufacturing plant beginning in approximately 1916,
and subsequently began loading artillery shells for the war effort in 1918. Between 1918 and 1925, this facility
was demolished and the site reverted to farmland. The Navy established CAX on a portion of this property in 1942
(Weston, 1999a).

The five AOC 6 subareas (Figure 5-3), as defined in the CAX FFA (Navy, 2005), are as follows:

e 1918 Drum Storage—Identified by the USEPA from a 1918 aerial photograph. This subarea was used for the
storage of wooden barrels and/or 55-gallon drums when the shell loading facility was active (ATSDR, 2004).
Currently, the area is developed and consists mostly of open maintained grassy areas and a parking lot.

e Ammonia Settling Pits—This wooded subarea is situated near the banks of Penniman Lake and consists of
earthen ammonia settling pits that were part of a former shell loading area located on CAX. Wastewater from
an ammonia finishing building was discharged through these settling pits.

e TNT Graining House Sump—This wooded subarea is situated near the banks of Penniman Lake and consists of
a concrete-lined, open top pit believed to be the sump pit for the TNT graining house in the former shell
loading area. For this SI, discussion of this subarea will be included with discussions of the TNT Catch Box
Ruins based on their close geographical proximity.

e TNT Catch Box Ruins—This wooded subarea is situated near the banks of Penniman Lake and consists of an
earthen, brick-lined depression located immediately adjacent to the TNT graining house in the former shell
loading area. This area was used to separate TNT particles from wastewater. For this S, discussion of this
subarea will be included with discussions of the TNT Graining House Sump based on their close geographical
proximity.

e Waste Slag Material—This subarea is comprised of a pile of metallic slag material that was identified and
sampled during a 1999 Sl (Weston, 1999a). The waste source pile was defined as 25 feet long by 10 feet long
and located in the southern portion of the base.

1999 Site Inspection

In January 1999, soil, sediment, and/or surface water samples were collected from the 1918 Drum Storage, the
Ammonia Settling Pits, and the TNT Graining House Sump and Catch Box Ruins subareas to assess potential
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sources of contamination associated with the Penniman Facility and to support hazard ranking system (HRS)
evaluations. In addition, a sample of the metallic slag material was collected from the Waste Slag Material
subarea. All samples were analyzed for VOCs, SVOCs, pesticides, PCBs, nitramines/nitroaromatics, and inorganics.
Analytical results indicated the presence of arsenic within the 1918 Drum Storage, the Ammonia Settling Pits and
TNT Graining House subareas at concentrations exceeding the April 1999 Residential soil risk-based
concentrations (RBC) (Appendix G; Tables G-15 through G-17).

2008 Site Inspection Activities

AOC 6 investigation activities included surface soil, subsurface soil, and groundwater sampling from the 1918
Drum Storage, Ammonia Settling Pits, and TNT Graining House Sump and TNT Catch Box Ruins subareas. In
addition, sediment (surface and subsurface) and surface water samples were collected from Penniman Lake near
the TNT Graining House Sump and Catch Box Ruins subareas. An explanation for each activity and methods of
sample collection are documented in Section 2.

No samples were collected from the Waste Slag Material subarea because at the time of the 2008 Sl field
activities, this subarea was considered to be associated with former railroad activities; therefore, not considered a
CERCLA-related release. Following the completion of the 2008 Sl field activities, the Navy and USEPA have agreed
to address the Waste Slag Material subarea, the results of which will be presented in a separate report.

2010 Geophysical Survey

Following the 2008 Sl field activities at AOC 6, a geophysical survey was conducted in April 2010 around the
Ammonia Settling Pits, TNT Graining House Sump and TNT Catch Box Ruins subareas. An explanation of the 2010
geophysical survey is documented in Section 2. The results of the survey (Appendix I) indicated there is no
evidence of underground piping at any of the three subareas.

5.2.2 Physical Setting
Topography and Surface Water

The 1918 Drum Storage subarea is generally topographically flat and contains no wetlands or water bodies; there
are no nearby water bodies immediately downgradient of this subarea (Figure 5-4). However, the northwest
finger of Penniman Lake is located approximately 400 feet to the southeast. The topography in the vicinity of the
Ammonia Settling Pits, TNT Graining House Sump, and TNT Catch Box Ruins subareas are gently undulating with a
somewhat abrupt topographic descent along the shoreline of Penniman Lake. Runoff from AOC 6 flows primarily
east toward Penniman Lake and southeast toward King Creek (Figure 5-5).

Hydrogeology

In general, soil in the 1918 Drum Storage subarea are predominantly olive brown silt and clay, with a pale yellow
shell hash present between 8 and 9 feet bgs. In general, soil in the vicinity of the Ammonia Settling Pits and the
TNT Graining House Sump and Catch Box Ruins subareas consist of brown silt and olive brown clay, underlain by
yellow sand. Soil boring logs from the Sl field activities present descriptions of the soil and general subsurface
geology and are included as Appendix C.

The shallow aquifer underlying the four AOC 6 subareas is the Yorktown-Eastover aquifer. Groundwater was
encountered from approximately 10 to 11 feet bgs at the 1918 Drum Storage subarea, and from approximately
8 to 11 feet bgs in the vicinity of the Ammonia Settling Pits, the TNT Graining House Sump, and TNT Catch Box
Ruins subareas. In the 1918 Drum Storage subarea, groundwater is expected to flow southeast toward Penniman
Lake, which is the nearest open-water body to this area. In the Ammonia Settling Pits subarea, groundwater is
expected to flow northwest to northeast to the adjacent Penniman Lake; and in the TNT Graining House Sump
and Catch Box Ruins subareas, groundwater is expected to flow east to the adjacent Penniman Lake and
southeast toward King Creek.

Current and Future Land Use

AOC 6 is within the confines of CAX and access is restricted to the general public. Navy and DoD personnel do
have access to the AOC 6 subareas. The 1918 Drum Storage subarea currently includes grassed areas, a paved
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parking lot, and two office buildings. The Ammonia Settling Pits and the TNT Graining House Sump and TNT Catch
Box Ruins subareas are currently used by Navy and DoD personnel for recreational activities, such as jogging,
hunting, and fishing.

Future land use at AOC 6 is not expected to change and will likely continue as industrial (1918 Drum Storage
subarea) and recreational (the Ammonia Settling Pits and TNT graining House Sump and Catch Box Ruins
subareas) for the foreseeable future.

5.2.3 Distribution of Contamination

Data collected from the 1918 Drum Storage subarea, the Ammonia Settling Pits subarea, and the TNT Graining
House Sump and Catch Box Ruins subareas during the 2008 Sl field activities were evaluated as part of this SI
report (Figures 5-6 and 5-7).

Historical soil (surface and subsurface), sediment, and surface water data was collected as part of the 1999 SI.
However, because of the length of time between the collection of these historical samples and the samples
collected during the 2008 Sl field activities, these samples were not used in evaluating the distribution of
contamination at AOC 6. In addition, no information regarding the validation of this data is available.

Tables 5-1 through 5-11 summarize all constituents detected in AOC 6 surface soil, subsurface soil, groundwater,
surface water, surface sediment, and subsurface sediment samples collected during the 2008 Sl field activities. All
analytical data for the 2008 Sl samples are provided in Appendix H.

1918 Drum Storage
Soil

Six surface soil (0-6 inches) and six subsurface soil (6-24 inches) samples (SS/SB14 through SS/SB19) were
collected from the AOC 6 1918 Drum Storage subarea as part of the 2008 Sl field activities (Table 2-1).

The soil sample locations were positioned to determine if a release from historical activities had occurred and to
characterize potential migration pathways. Additionally, a soil sample was collected from a location expected to
be upgradient from the 1918 Drum Storage subarea, in an area assumed to be unaffected by site conditions.

Surface and subsurface soil samples were submitted for analysis of inorganics, cyanide, explosives (including
PETN, 3,5-dinitroaniline, nitroglycerine, and nitroguanadine), TOC, and pH. In addition, as requested by USEPA,
surface and subsurface soil samples were submitted for analysis of SVOCs. Since the analytical results from the
1999 Sl identified inorganics and explosives as constituents that exceeded the RBCs, soil samples were not
analyzed for VOCs, pesticides, and PCBs. The soil analytical results are listed in Tables 5-1 and 5-2, and the
exceedances are shown on Figures 5-8 and 5-9.

SVOCs and Explosives

e No SVOCs or explosives were detected in surface and subsurface soil samples (Tables 5-1 and 5-2).
Inorganic Constituents

e Two inorganics (aluminum and lead) exceeded at least one screening criterion in surface soil (Figure 5-8).

e Aluminum exceeded screening criteria in one surface soil sample (5519) at a concentration of 12,800 mg/kg,
located outside the 1918 Drum Storage subarea. However, this concentration of aluminum was slightly above
its base background UTL (12,200 mg/kg) and is likely attributable to background. Lead slightly exceeded the
ecological screening value (120 mg/kg) in one surface soil sample (SS15) at a concentration of 128 mg/kg,
located outside the 1918 Drum Storage subarea.

e Two inorganics, aluminum and thallium, exceeded at least one screening criterion in subsurface soil
(Figure 5-9).

e Aluminum exceeded screening criteria in subsurface soil sample SB16 at a concentration of 13,200 mg/kg,
located in the northeast corner of the 1918 Drum Storage subarea. However, this concentration of aluminum
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was slightly above its base background UTL (13,000 mg/kg) and is likely attributable to natural background
conditions.

e Thallium exceeded the adjusted residential RSL (0.078 mg/kg) in subsurface soil sample SB16 at a
concentration of 0.084 mg/kg, but did not exceed the unadjusted residential RSL (0.78 mg/kg).

Groundwater

Groundwater samples were collected from three DPT locations (DWO09 through DW11) during the 2008 S field
activities (Table 2-1). The groundwater samples were collected from within the 1918 Drum Storage subarea
(DW10) and in the upgradient (in an area assumed to be unaffected by site conditions) and downgradient
directions (DW11 and DWO09, respectively). The groundwater samples were positioned to determine if a release
had occurred and to characterize potential migration pathways.

Groundwater samples were submitted for analysis of inorganics (total and dissolved), cyanide, and explosives
(including PETN, 3,5-dinitroaniline, nitroglycerine, and nitroguanadine). In addition, as requested by the USEPA,
groundwater samples were submitted for analysis of SVOCs. Since the soil analytical results from the 1999 S|
identified inorganics and explosives as constituents that exceeded the RBCs, groundwater samples were not
analyzed for VOCs, pesticides, and PCBs. The groundwater analytical results are listed in Table 5-3 and the
exceedances are shown on Figure 5-10.

SVOCs and Explosives
e No SVOCs or explosives were detected in groundwater samples (Table 5-3 and Figure 5-10).
Inorganic Constituents

Sixteen total inorganics (aluminum, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead,
manganese, nickel, selenium, thallium, vanadium, and zinc) and one dissolved inorganic (aluminum) exceeded at
least one screening criterion in groundwater (Table 5-3 and Figure 5-10).

Dissolved inorganics data are likely more representative of inorganic concentrations migrating in groundwater,
since the DPT method generally results in higher total inorganic concentrations from the higher turbidity.

e Several total inorganics were detected all three groundwater samples. However, only aluminum and thallium
were detected in the dissolved fraction, and the total inorganic detections are likely the result of the higher
turbidity. Dissolved aluminum was detected at a maximum concentration of 385 pg/L (DW09), slightly above
its base background UTL of 100 pg/L, and is likely attributable to background.

Ammonia Settling Pits
Soil

Five surface soil (0-6 inches) and five subsurface soil (6-24 inches) samples (SS/SBO5 through SS/SB12) were
collected from the AOC 6 Ammonia Settling Pits subarea as part of the 2008 Sl field activities (Table 2-1). The soil
sample locations were determined to accommodate site-specific topographic and hydrologic conditions, with a
bias toward locations with the greatest potential for contamination as well as thorough spatial coverage.
Additionally, a soil sample was collected from a location expected to be upgradient from the Ammonia Settling
Pits subareas, in an area assumed to be unaffected by site conditions.

Surface and subsurface soil samples were submitted for analysis of inorganics, cyanide, explosives (including
PETN, 3,5-dinitroaniline, nitroglycerine, and nitroguanadine), TOC, and pH. In addition, as requested by USEPA,
surface and subsurface soil samples were submitted for analysis of SVOCs. Since the analytical results from the
1999 Sl identified inorganics and explosives as constituents that exceeded the RBCs, soil samples were not
analyzed for VOCs, pesticides, and PCBs. The soil analytical results are listed in Tables 5-4 and 5-5, and the
exceedances are shown on Figures 5-11 and 5-12.
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SVOCs and Explosives

Three SVOCs (benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene) and one explosive (octahydro-
1,3,5,7-tetranitro-1,3,5,7-tetrazocine [HMX]) exceeded at least one screening criterion in surface soil
(Figure 5-11). No SVOCs or explosives exceeded any screening criterion in subsurface soil (Table 5-5).

e Benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene only exceeded screening criteria in two
surface soil samples (SS05 and SS06). The maximum concentrations of these constituents were 230J, 270J,
and 230J ug/kg, respectively, and were detected in surface soil sample SS05, located within the footprint of
the former Ammonia Finishing building. These concentrations may be indicative of a release from the former
Ammonia Finishing building.

e HMX exceeded the ecological screening value (10,000 pg/kg) in one surface soil sample (S510) at a
concentration of 20,000 pg/kg (Figure 5-11). Since this subarea was part of the PSLP, this exceedance is likely
attributable to a historical release. HMX, however, was not detected in the co-located subsurface soil (SB10)
or groundwater (DWO03) samples.

Inorganic Constituents
One inorganic, mercury, exceeded at least one screening criterion in surface soil samples (Figure 5-11).

e Mercury exceeded the ecological screening value (0.10 mg/kg) in one surface soil sample (SS06) at a
concentration of 0.18 mg/kg, located north of the former ammonia finishing building. However, mercury was
slightly above its base background UTL (0.111 mg/kg) and is likely attributable to natural background
conditions.

e Oneinorganic, aluminum, exceeded at least one screening criterion in subsurface soil samples (Figure 5-12).

e Aluminum exceeded screening criteria in one surface soil sample (SB10) with a concentration of
15,900 mg/kg, located east of the former ammonia finishing building. However, aluminum was slightly above
its base background UTL (13,000 mg/kg) and is likely attributable to natural background conditions.

Groundwater

Groundwater samples were collected from three DPT locations (DWO02 through DW04) during the 2008 S field
activities (Table 2-1). One sample (DW04) was collected from a location expected to be upgradient from the
Ammonia Settling Pits subarea, in an area assumed to be unaffected by site conditions. The remaining two
locations were determined to accommodate site-specific topographic and hydrologic conditions, with a bias
toward locations with the greatest potential for contamination as well as thorough spatial coverage.

Groundwater samples were submitted for analysis of inorganics (total and dissolved), cyanide, and explosives
(including PETN, 3,5-dinitroaniline, nitroglycerine, and nitroguanadine). In addition, as requested by USEPA,
groundwater samples were submitted for analysis of SVOCs. Since the soil analytical results from the 1999 S|
identified inorganics and explosives as constituents that exceeded the RBCs, groundwater samples were not
analyzed for VOCs, pesticides, and PCB. The groundwater analytical results are listed in Table 5-6 and the
exceedances are shown on Figure 5-13.

SVOCs and Explosives
e No SVOCs or explosives were detected in groundwater samples (Table 5-6).
Inorganic Constituents

Eleven total inorganics (aluminum, arsenic, cadmium, chromium, cobalt, iron, lead, manganese, nickel, vanadium,
and zinc) and four dissolved inorganics (arsenic, cobalt, iron, and manganese) exceeded at least one screening
criterion in groundwater (Figure 5-13).

Dissolved inorganics data are likely more representative of inorganic concentrations migrating in groundwater,
since the DPT method generally results in higher total inorganic concentrations from the higher turbidity.
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e Dissolved arsenic, cobalt, iron, and manganese were detected at maximum concentrations of 18.4, 25.2J,
51,400, and 3,170 ug/L, above their respective background UTLs of 1.37, 0.7, 275, and 49.5 ug/L. The
maximum dissolved arsenic concentration (DWO03) exceeded the adjusted tap water RSL (0.045 pg/L) and the
MCL (10 pg/L); the maximum dissolved cobalt concentration (DW04) exceeded the adjusted tap water RSL
(1.1 pg/L) and the ecological screening value (23.0 pg/L); the maximum dissolved iron concentration (DW03)
exceeded the adjusted tap water RSL (2,600 pg/L) and the ecological screening value (1,000 pg/L); and the
maximum dissolved manganese concentration (DW04) exceeded the adjusted tap water RSL (88 pg/L) and the
ecological screening value (120 pg/L).

TNT Graining House Sump and TNT Catch Box Ruins
Soil

Seven surface soil (0-6 inches) and seven subsurface soil (6-24 inches) samples (SS/SB01 through SS/SB04,
SS/SB07, SS/SB08 and SS/SB13) were collected from the AOC 6 TNT Graining House Sump and Catch Box Ruins
subareas as part of the 2008 Sl field activities (Table 2-1). The soil sample locations were determined to
accommodate site-specific topographic and hydrologic conditions, with a bias toward locations with the greatest
potential for contamination as well as thorough spatial coverage. Additionally, a soil sample was collected from a
location expected to be upgradient from the TNT subareas, in an area assumed to be unaffected by site
conditions.

Surface and subsurface soil samples were submitted for analysis of inorganics, cyanide, explosives (including
PETN, 3,5-dinitroaniline, nitroglycerine, and nitroguanadine), TOC, and pH. In addition, as requested by USEPA,
surface and subsurface soil samples were submitted for analysis of SVOCs. Since the analytical results from the
1999 Sl identified inorganics and explosives as constituents that exceeded the RBCs, soil samples were not
analyzed for VOCs, pesticides, and PCBs. The soil analytical results are listed in Tables 5-7 and 5-8, and the
exceedances are shown on Figures 5-14 and 5-15.

SVOCs and Explosives

One SVOC (2,4-dinitrotoluene) and six explosives (1,3-dinitrobenzene, 2,4,6-trinitrotoluene [2,4,6-TNT], 2-amino-
4,6-dinitrotoluene, 2-nitrotoluene, 3,5-dinitroaniline, and 4-amino-2,6-dinitrotoluene) exceeded at least one
screening criterion in surface soil samples (Figure 5-14) and are likely attributable to a historical release.

e 2 4-dinitrotoluene exceeded both the residential RSL (1,600 ug/kg) and the industrial RSL (5,500 ug/kg) in one
surface soil sample (SSO1) at a concentration of 6,300 pg/kg, located just outside of the Catch Box Ruins.

e The most frequently detected explosive, 2,4,6-TNT, was detected at concentrations exceeding screening
criteria in the four surface soil samples located in the immediate vicinity of the TNT Graining House and the
Catch Box Ruins (5501, SS02, SS03, and S513) with a maximum concentration of 4,500,000 pg/kg.

One SVOC (2,4,-dinitrotoluene) and three explosives (1,3-dinitrobenzene, 2,4,6-TNT, and 4-amino-2,6-
dinitrotoluene) exceeded at least one screening criterion in subsurface soil samples (Figure 5-15) and are likely
associated with a historical release.

e 2,A-dinitrotoluene exceeded screening criteria in one subsurface soil sample (SS01) at a concentration of
12,000 pg/kg, located just outside of the Catch Box Ruins.

e The most frequently detected explosive, 2,4,6-TNT, was detected at concentrations exceeding screening
criteria in three subsurface soil samples located in the immediate vicinity of the TNT Graining House and the
Catch Box Ruins (5501, SS02, and SS13) at a maximum concentration of 2,700,000 pg/kg.

Inorganic Constituents

Ten inorganics (aluminum, arsenic, chromium, iron, lead, mercury, selenium, thallium, vanadium, and zinc)
exceeded at least one screening criterion in surface soil samples (Figure 5-14). Seven inorganics (aluminum,
arsenic, chromium, iron, selenium, thallium, and vanadium) exceeded at least one screening criterion in
subsurface soil (Figure 5-15).
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e Ten and nine inorganics exceeding their respective screening criterion were detected in surface soil samples
SS03 and SS01, respectively. In addition, the maximum inorganic concentrations in subsurface soil samples
were collected from the co-located subsurface soil samples SBO1 and SB03. SS/SB01 and SS/SB03 are located
in the immediate vicinity of the TNT Graining House and Catch Box Ruins.

Groundwater

Groundwater samples were collected from four DPT locations (DW01 and DWO06 through DWO08) during the 2008
Sl field activities (Table 2-1). The groundwater samples were collected in the immediate vicinity of the TNT
Graining House and Catch Box Ruins (DW06 and DW07) and in the upgradient (in an area assumed to be
unaffected by site conditions) and downgradient direction (DW01 and DWO0S, respectively). The groundwater
samples were positioned in areas with the highest potential for contamination.

Groundwater samples were submitted for analysis of inorganics (total and dissolved), cyanide, and explosives
(including PETN, 3,5-dinitroaniline, nitroglycerine, and nitroguanadine). In addition, as requested by USEPA,
groundwater samples were submitted for analysis of SVOCs. Since the soil analytical results from the 1999 SI
identified inorganics and explosives as constituents that exceeded the RBCs, groundwater samples were not
analyzed for VOCs, pesticides, and PCBs. The groundwater analytical results are listed in Table 5-9 and the
exceedances are shown on Figure 5-16.

SVOCs and Explosives
No SVOCs or explosives were detected in groundwater samples (Table 5-9).
Inorganic Constituents

e Thirteen total inorganics (aluminum, arsenic, beryllium, chromium, cobalt, copper, iron, lead, manganese,
nickel, silver, vanadium, and zinc) and ten dissolved inorganics (aluminum, arsenic, chromium, cobalt, copper,
iron, lead, manganese, silver, and thallium) exceeded at least one screening criterion in groundwater
(Figure 5-16). All 13 total inorganics and all ten dissolved inorganics exceeding their respective screening
criterion were detected in only one groundwater sample (DWQ07), located in the immediate vicinity of the
Catch Box Ruins.

Penniman Lake Surface Water and Sediment

Surface Water

Two surface water samples were collected from the edge of Penniman Lake (SW01 and SW02) during the 2008
field activities (Table 2-1). Sample locations were positioned to determine if a release occurred from the Ammonia
Settling Pits subarea and the TNT Graining House Sump and Catch Box Ruins subareas.

Surface water was analyzed for SVOCs, inorganics (total and dissolved), cyanide (total and dissolved), explosives
(including nitroglycerine and nitroguandine), and hardness. The surface water analytical results are listed in
Table 5-10 and the exceedances are shown on Figure 5-17.

SVOCs and Explosives

No SVOCs or explosives were detected in surface water samples above their respective screening criterion
(Table 5-10).

Inorganic Constituents

One inorganic (total thallium) exceeded the human health screening value (0.37 pg/L) in one surface water
sample, and one inorganic, barium (total and dissolved), exceeded the ecological screening value of 4 ug/L in both
surface water samples (Figure 5-17). Total barium was detected in SWO01 at a concentration of 19.6) pg/L and in
SWO02 at a concentration of 19.8J ug/L. Dissolved barium was detected in SWO1 at a concentration of 17.8) ug/L
and in SWO02 at a concentration of 15.9J) pg/L.
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Sediment

Two surface sediment and subsurface sediment samples were collected from Penniman Lake (SD/SSD01 and
SD/SSD02) during the 2008 field activities (Table 2-1). Surface sediment samples were collected from 0-4 inches
bgs and subsurface sediment samples were collected from 4-8 inches bgs. Sample locations were co-located with
surface water samples and were positioned to determine if a release occurred from the Ammonia Settling Pits
subarea and the TNT Graining House Sump and Catch Box Ruins subareas.

Sediment samples were analyzed for SVOCs, inorganics, cyanide, explosives (including nitroglycerine and
nitroguandine), AVS/SEM, TOC, pH, and grain size. The sediment analytical results are listed in Table 5-11 and the
exceedances are shown on Figure 5-17.

SVOCs and Explosives

One SVOC, 2,6-dinitrotoluene, exceeded the Equilibrium Partitioning (EqP) value of 187 pg/kg in one subsurface
sediment sample (SD02, near the Ammonia Settling Pits) at a concentration of 260 pg/kg. However, since the
mean HQ for 2,6-dinitrotoluene was less than one, this constituent was not identified as a refined COPC during
the ecological risk screening. No other SVOCs or explosives exceeded their respective screening criterion in
surface and subsurface sediment samples.

Inorganic Constituents

Two inorganics (arsenic and chromium) exceeded at least one screening criterion in the surface and subsurface
sediment sample collected adjacent to the Catch Box Ruins and in the surface sediment sample collected adjacent
to the Ammonia Settling Pits subarea Figure 5-17).

e Arsenic was detected at a maximum concentration of 12.1) mg/kg in surface sediment sample SD01, located
near the TNT Graining House and Catch Box Ruins subareas. This concentration exceeded the adjusted
residential RSL of 3.9 mg/kg and the ecological screening value of 9.79 mg/kg. Site-specific sediment
background values were not established.

e Chromium was detected at a maximum concentration of 7.6) mg/kg in subsurface sediment sample SSD02,
located near the Ammonia Settling Pits subarea. This concentration exceeded the adjusted residential RSL of
2.9 mg/kg. Site specific sediment background values were not established.

5.2.4 Potential Exposure and Receptor Pathways

Potential receptors at AOC 6 include: current/future recreational users/visitors, trespassers, maintenance
workers, and industrial workers; future residents and construction workers; and lower trophic level terrestrial
receptors (plants and soil invertebrates) and lower trophic level aquatic receptors (like aquatic plants, aquatic and
benthic invertebrates, fish, amphibians, and reptiles associated with Penniman Lake).

Human Health Risk Evaluation

The HHRS for AOC 6 is presented in Appendix A. An overview of the various potential receptors and exposure
pathways for the site is presented in the human health CSM, Figure A-1 of Appendix A. The results of the
evaluation for AOC 6 are summarized as follows.

1918 Drum Storage®
Surface Soil

e The risk-based screening/risk ratio evaluation for surface soil at the AOC 6 1918 Drum Storage subarea is
provided in Appendix A, Attachment A.3, Tables 2.2 and 2.2a.

e In Step 1, one constituent was detected in surface soil samples at concentrations above background (for
metals) and the human health screening levels, and was identified as a COPC—aluminum.

since the proposed recommendation for the 1918 Drum Storage HH subarea is NFA, its HH screen was updated from the November 2010 RSL values
(available when the HH screen was first prepared) to the June 2011 RSL values (USEPA, 2011) to determine if NFA was still appropriate.
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In Step 2, based on the maximum detected concentration for the COPC, a cumulative target organ Hls
calculated for the COPC was 0.2; this HI value was less than the cumulative target organ Hl risk-ratio screening
benchmark of 0.5. No constituents were identified as COPCs.

Exposure to surface soil at the AOC 6 1918 Drum Storage subarea would not be expected to result in any
unacceptable human health risks.

Subsurface Soil

The risk-based screening for subsurface soil at the AOC 6 1918 Drum Storage subarea is provided in
Appendix A, Attachment A.3, Tables 2.5 and 2.5a.

In Step 1, two constituents were detected in surface soil samples at concentrations above background (for
metals) and the human health screening levels, and were identified as a COPCs—aluminum and thallium.

In Step 2, based on the maximum detected concentration, a cumulative target organ HI of 0.2 was calculated,
which is less than the cumulative target organ HI risk-ratio screening benchmark of 0.5. No constituents were
identified as COPCs.

Exposure to subsurface soil at the AOC 6 1918 Drum Storage subarea would not be expected to result in
unacceptable human health risks.

Groundwater

The risk-based screening for groundwater at the AOC 6 1918 Drum Storage subarea is provided in
Appendix A, Attachment A.3, Tables 2.8 and 2.8a.

In Step 1, twelve constituents were detected in groundwater samples at concentrations above background
(for metals) and the human health screening levels, and were selected as COPCs—aluminum, arsenic,
beryllium, cadmium, chromium, cobalt, iron, lead, manganese, nickel, thallium, and vanadium. The maximum
lead concentration in AOC 6 1918 Drum Storage subarea groundwater is 50 pg/L, which is greater than the
lead screening level. The average lead concentration is 25 pg/L, which is also above the screening level.
Therefore, lead is considered to be present at a concentration of potential concern, and lead was retained as
a COPC.

In Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 9 x 10
was calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
His calculated for the COPCs ranged from 0.1 to 4; five of the seven HIl values were greater than the
cumulative target organ HI risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative
cancer risk or a cumulative target organ Hl greater than 0.5 were identified as COPCs and include aluminum,
arsenic, beryllium, cadmium, chromium, cobalt, iron, manganese, and vanadium.

Step 3 was not performed because less than five samples were available for groundwater.

Exposure to groundwater at the AOC 6 1918 Drum Storage subarea may result in unacceptable human health risks
associated with aluminum, arsenic, beryllium, cadmium, chromium, cobalt, iron, lead, manganese, thallium, and
vanadium.

Ammonia Settling Pits

Surface Soil

The risk-based screening for surface soil at the AOC 6 Ammonia Settling Pits subarea is provided in Appendix A,
Attachment A.3, Tables 2.1 and 2.1a.

ES011711002209VBO

In Step 1, three constituents were detected in surface soil samples above human health screening levels, and
were identified as COPCs—benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene.
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e InStep 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 2 x 107
was calculated; this value is less than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ Hls
were not calculated, as all the COPCs are carcinogenic. No constituents were identified as COPCs.

Exposure to surface soil at the AOC 6 Ammonia Settling Pits subarea would not be expected to result in any
unacceptable human health risks.

Subsurface Soil

e The risk-based screening for subsurface soil at the AOC 6 Ammonia Settling Pits subarea is provided in
Appendix A, Attachment A.3, Tables 2.4 and 2.4a.

e InStep 1, one constituent was detected in subsurface soil samples above background (for metals) and the
human health screening levels, and was identified as a COPC—aluminum.

e |n Step 2, based on the maximum detected concentration for aluminum, a cumulative target organ HI of 0.2
was calculated; this value is less than the benchmark of 0.5. Therefore, no COPCs were identified.

Exposure to subsurface soil at the AOC 6 Ammonia Settling Pits subarea would not be expected to result in any
unacceptable human health risks.

Groundwater

e The risk-based screening for groundwater at the AOC 6 Ammonia Settling Pits subarea is provided in
Appendix A, Attachment A.3, Tables 2.7 and 2.7a.

e In Step 1, eight constituents were detected in groundwater samples at concentrations above background (for
metals) and the human health screening levels, and were identified as COPCs—aluminum, arsenic, chromium,
cobalt, iron, lead, manganese, and vanadium. The maximum lead concentration in the AOC 6 Ammonia
Settling Pits subarea groundwater is 22.3 pg/L, which is greater than the lead screening level. The average
lead concentration is 11 pg/L, which is less than the screening level. Therefore, lead is not considered to be
present at a concentration of potential concern, and lead was not retained as a COPC. Also, lead was not
detected in the dissolved phase.

e In Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 2 x 10
was calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
His calculated for the COPCs ranged from 0.3 to 5; three of the five Hl values were greater than the
cumulative target organ HI risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative
cancer risk or a cumulative target organ Hl greater than 0.5 were selected as COPCs and include aluminum,
arsenic, chromium, cobalt, iron, and manganese.

e Step 3 was not performed because less than five samples were available for groundwater.

Exposure to groundwater at the AOC 6 Ammonia Settling Pits subarea may result in unacceptable human health
risks associated with aluminum, arsenic, chromium, cobalt, iron, and manganese.

Surface Water

e The risk-based screening for surface water at the AOC 6 Ammonia Settling Pits subarea is provided in
Appendix A, Attachment A.3, Table 2.10.

e InStep 1, no constituents were detected in surface water samples at concentrations above the human health
screening levels and no COPCs were identified. One detected SVOC (di-n-octylphthalate) does not have any
available screening criteria; potential risks associated with this constituent could not be evaluated.

Exposure to surface water at the AOC 6 Ammonia Settling Pits subarea would not be expected to result in any
unacceptable human health risks.
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Sediment

The risk-based screening/ for sediment at the AOC 6 Ammonia Settling Pits subarea is provided in Appendix A,
Attachment A.3, Tables 2.12 through 2.13a. No constituents were detected in surface sediment (0 to 4 inches)
samples at a concentration above the human health screening levels, and no COPCs were identified.

e InStep 1, two constituents were detected in subsurface sediment (4 to 8 inches) samples at a concentration
above the human health screening levels, and were selected as COPCs—arsenic and chromium.

e In Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 4 x 10°®
was calculated; this value is less than the 5 x 107 risk-ratio screening benchmark. No constituents were
identified as COPCs.

Exposure to surface and subsurface sediment at the AOC 6 Ammonia Settling Pits subarea would not be expected
to result in any unacceptable human health risks.

TNT Graining House Sump and TNT Catch Box Ruins
Surface Soil

The risk-based screening for surface soil at the AOC 6 TNT Graining House subarea is provided in Appendix A,
Attachment A.3, Tables 2.3 through 2.3b.

e |n Step 1, thirteen constituents were detected in surface soil samples at concentrations above background
(for PAHSs, explosives, and metals) and the human health screening levels, and were identified as COPCs—2,4-
dinitrotoluene, 1,3-dinitrobenzene, 2,4,6-TNT, 2-amino-4,6-dinitrotoluene, 2-nitrotoluene, 3,5-dinitroaniline,
4-amino-2,6-dinitrotoluene, aluminum, arsenic, chromium, iron, lead, and vanadium. The average lead
concentration in surface soil is 119 mg/kg, which is less than the lead screening level. Therefore, lead is not
considered to be present at a concentration of potential concern, and lead was eliminated as a COPC.

e In Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 4 x 10™
was calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ
Hls calculated for the COPCs ranged from 0.1 to 0.7; one of five HI values was greater than the cumulative
target organ Hl risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative cancer risk
or a cumulative target organ HI greater than 0.5 were identified as COPCs and include 2,4-dinitrotoluene,
2,4,6-TNT, 2-nitrotoluene, arsenic, chromium, and iron.

e In Step 3, based on the use of the 95 percent UCL for the EPCs, a cumulative cancer risk of 3 x 10 was
calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. A cumulative target organ Hl
of 0.5 was calculated; this Hl value did not exceed the cumulative target organ Hl risk-ratio screening
benchmark of 0.5. Constituents contributing to the cumulative cancer risk were identified as COPCs and
include 2,4-dinitrotoluene, 2,4,6-TNT, 2-nitrotoluene, arsenic, and chromium.

Exposure to surface soil at the AOC 6 TNT Graining House subarea may result in unacceptable human health risks
associated with 2,4-dinitrotoluene, 2,4,6-TNT, 2-nitrotoluene, arsenic, and chromium. The primary contributors to
the potential unacceptable carcinogenic risk are 2,4,6-TNT and chromium.

There were no residential or industrial soil RSL values for thallium when the HH risk screen was originally
prepared, and thallium was not detected in the background data set. However, with the June 2011 RSL table
update, which became available while the draft document was undergoing regulator review, RSLs have been
established for thallium, so a comparison to these values was madel0. Thallium was detected in one of the seven
surface soil samples at a concentration of 0.18 mg/kg, qualified with a J data validation qualifier. This
concentration exceeds the adjusted residential soil RSL of 0.078 mg/kg, but does not exceed the unadjusted

10 The TNT Graining House Sump and TNT Catch Box Ruin HH risk screen was not re-run with the June 2011 RSLs; only a comparison of results against the
new thallium RSLs was conducted.
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residential soil RSL (0.78 mg/kg). This concentration does not exceed the adjusted industrial soil RSL of 1 mg/kg
(or the unadjusted industrial soil RSL of 10 mg/kg).

Subsurface Soil

The risk-based screening for subsurface soil at the AOC 6 TNT Graining House subarea is provided in Appendix A,
Attachment A.3, Tables 2.6 through 2.6b.

e In Step 1, nine constituents were detected in subsurface soil samples at concentrations above background (for
PAHs, explosives, and metals) and the human health screening levels, and were selected as COPCs—2,4-
dinitrotoluene, 1,3-dinitrobenzene, 2,4,6-TNT, 4-amino-2,6-dinitrotoluene, aluminum, arsenic, chromium,
iron, and vanadium.

e InStep 2, based on the maximum detected concentration for COPCs, a cancer risk of 3 x 10 was calculated;
this value is greater than the 5 x 107 risk-ratio screening benchmark. Cumulative target organ Hls calculated
for the COPCs ranged from 0.1 to 0.6; one of five HI values were greater than the cumulative target organ Hl
risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative cancer risk or a cumulative
target organ HIl greater than 0.5 were selected as COPCs and include 2,4-dinitrotoluene, 2,4,6-TNT, arsenic,
chromium, and iron.

e In Step 3, based on the use of the 95 percent UCL for the EPCs, a cumulative cancer risk of 2 x 10 was
calculated; this value is greater than the 5 x 107 risk-ratio screening benchmark. The cumulative target organ
HI calculated for the COPC was 0.4 no HIl values were greater than the cumulative target organ Hl risk-ratio
screening benchmark of 0.5. Constituents contributing to the cumulative cancer risk were selected as COPCs
and included 2,4-dinitrotoluene, 2,4,6-TNT, arsenic, and chromium.

Exposure to subsurface soil at the AOC 6 TNT Graining House subarea may result in unacceptable human health
risks associated with 2,4-dinitrotoluene, 2,4,6-TNT, arsenic, and chromium. The potential unacceptable
carcinogenic risk is primarily associated with 2,4,6-TNT and chromium.

There were no residential or industrial soil RSL values for thallium when the HH risk screen was originally
prepared, and thallium was not detected in the background data set. However, with the June 2011 RSL table
update, which became available while the draft document was undergoing regulator review, RSLs have been
established for thallium, so a comparison to these values was madell. Thallium was detected in one of the seven
subsurface soil samples at a concentration of 0.07 mg/kg, qualified with a J data validation qualifier. This
concentration is below the adjusted residential soil RSL of 0.078 mg/kg and adjusted industrial soil RSL of 1 mg/kg.

Groundwater

The risk-based screening for groundwater at the AOC 6 TNT Graining House subarea is provided in Appendix A,
Attachment A.3, Tables 2.9 and 2.9a.

e In Step 1, nine constituents were detected in groundwater samples at concentrations above background (for
inorganics) and the human health screening levels, and were selected as COPCs—aluminum, arsenic,
beryllium, chromium, cobalt, iron, lead, manganese, and vanadium.

e In Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 7 x 10
was calculated; this value is greater than the 5x 107 risk-ratio screening benchmark. Cumulative target organ
His calculated for the COPCs ranged from 0.9 to 9; all of the HI values were greater than the cumulative target
organ Hl risk-ratio screening benchmark of 0.5. Constituents contributing to the cumulative cancer risk or the
cumulative HI were selected as COPCs and include aluminum, arsenic, beryllium, chromium, cobalt, iron,
manganese, and vanadium. The maximum lead concentration in the AOC 6 TNT Graining House subarea
groundwater is 72 pg/L, and the average concentration is 37 pug/L, which are greater than the lead screening

11 the TNT Graining House Sump and TNT Catch Box Ruin HH risk screen was not re-run with the June 2011 RSLs; only a comparison of results against the
new thallium RSLs was conducted.
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level. Therefore, lead is considered to be present at a concentration of potential concern, and lead was
retained as a COPC.

e Step 3 was not performed because less than five samples were available for groundwater.

Exposure to groundwater at the AOC 6 TNT Graining House subarea may result in unacceptable human health
risks associated with aluminum, arsenic, beryllium, chromium, cobalt, iron, lead, manganese, and vanadium.

Surface Water

The risk-based screening for surface water at the AOC 6 TNT Graining House subarea is provided in Appendix A,
Attachment A.3, Table 2.11. No constituents were detected in surface water samples at concentrations above the
human health screening levels, and no COPCs were identified.

Exposure to surface water at the AOC 6 TNT Graining House subarea would not be expected to result in any
unacceptable human health risks.

Sediment

The risk-based screening for sediment at the AOC 6 TNT Graining House subarea is provided in Appendix A,
Attachment A.3, Tables 2.14 through 2.15a.

e InStep 1, two constituents were detected in surface sediment (0 to 4 inches) samples at concentrations above
the human health screening levels, and were selected as COPCs—arsenic and chromium. One detected SVOC
(di-n-octylphthalate) does not have any available screening criteria; potential risks associated with this
constituent could not be evaluated. In addition, one constituent was detected in subsurface sediment (4 to
8 inches) samples at a concentration above the human health screening levels, and was selected as a COPC—
arsenic.

e |n Step 2, based on the maximum detected concentration for each COPC, a cumulative cancer risk of 5 x 10°®
was calculated; this value is less than the 5 x 107 risk-ratio screening benchmark. No constituents were
selected as COPCs. In addition, based on the use the maximum detected concentration for arsenic, a cancer
risk of 2 x 10°® was calculated; this value is less than the 5 x 107 risk-ratio screening benchmark. Arsenic was
not selected as a COPC.

Exposure to surface and subsurface sediment at the AOC 6 TNT Graining House subarea would not be expected to
result in any unacceptable human health risks.

There was no tap water RSL value for thallium when the HH risk screen was originally prepared, and thallium was
not detected in the background data set. However, with the June 2011 RSL table update, which became available
while the draft document was undergoing regulator review, RSLs have been established for thallium, so a
comparison to these values was madel2. Thallium was detected in the one surface water sample at a
concentration of 1.7 J ug/L. This concentration exceeds the surface water screening level (adjusted tap water RSL
times ten, 0.37 pg/L), but does not exceed the unadjusted screening level (tap water RSL times ten, 3.7 ug/L).

Ecological Risk Evaluation

The ecological screening for surface soil, subsurface soil, and groundwater at AOC 6 was conducted for the
following subareas:

e The 1918 Drum Storage subarea
e The Ammonia Settling Pits subarea
e The TNT Graining House Sump and Catch Box Ruins subareas

12 the TNT Graining House Sump and TNT Catch Box Ruin HH risk screen was not re-run with the June 2011 RSLs; only a comparison of results against the
new thallium RSLs was conducted.
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In addition, an ecological screening for Penniman Lake sediment and surface water adjacent to AOC 6 was
conducted. No spatial groupings were used for surface water and sediment. The results of the risk evaluation for
AQC 6 are presented in Appendix B, Tables B-20 through B-43.

1918 Drum Storage
Surface Soil

Three inorganics (aluminum, iron, and lead) exceeded screening values based on either maximum detected
concentrations or pH. Aluminum and lead, but not iron, also exceeded background values (Appendix B,
Tables B-22 and B-23). Thus, aluminum and lead were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e The mean HQs for aluminum and lead were less than 1.0. Thus, these two constituents were not identified as
refined COPCs.

No refined COPCs were identified. Thus, there are no unacceptable ecological risks associated with surface soil.
Subsurface Soil

No constituent exceeded screening values based upon maximum detected concentrations and also exceeded
background values, where available (Appendix B, Tables B-28 and B-29). Thus, no unacceptable ecological risks
are associated with subsurface soil.

Groundwater

Fourteen inorganics (aluminum, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese,
nickel, selenium, vanadium, and zinc) exceeded screening values based on maximum detected concentrations in
unfiltered sample and also exceeded background values, where available (Appendix B, Tables B-34 and B-35).
Only aluminum exceeded screening values based on maximum detected concentrations in filtered sample and
also exceeded the background value. Thus, aluminum was identified as an initial COPC.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e  While the mean HQ for aluminum exceeded 1.0 based on undiluted concentrations, the mean HQ did not
exceed 1.0 when a dilution factor of 10 was applied. Thus, aluminum was not identified as a refined COPC.

e No refined COPCs were identified. Thus, there are no unacceptable ecological risks associated with
groundwater.

Ammonia Settling Pits
Surface Soil

Three inorganics (aluminum, iron, and mercury) and one explosive (HMX) exceeded screening values based upon
either maximum detected concentrations or pH; however, aluminum and iron did not exceed background values
(Appendix B, Tables B-20 and B-21). Screening values were not available for 1,3,5-trinitrobenzene and 1,3-
dinitrobenzene. Thus, mercury, 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, and HMX were identified as initial
COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e 1,3,5-trinitrobenzene and 1,3-dinitrobenzene, which did not have screening values, were detected at
maximum concentrations of 2,100 and 100 pg/kg, respectively. These maximum concentrations were
compared with the range of soil screening values for all other explosives (not including perchlorate, which is
not technically an explosive) with such values. These values, which are provided in Appendix B, Table B-1,
ranged from 2,260 to 80,000 pg/kg. The maximum site concentrations of 1,3,5-trinitrobenzene and 1,3-
dinitrobenzene were less than the soil screening values for these other explosives. Thus, these two
constituents were not identified as refined COPCs.
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e The mean HQs for HMX and mercury were less than 1.0. Thus, these two constituents were not identified as
refined COPCs.

No refined COPCs were identified. Thus, no unacceptable ecological risks are associated with surface soil.
Subsurface Soil

Only one constituent exceeded screening values based on maximum detected concentrations and also exceeded
background values, where available. Aluminum exceeded the screening value, based on pH, and its maximum
detected concentration exceeded the background value, thus it was identified as an initial COPC (Appendix B,
Tables B-26 and B-27). A screening value was not available for 1,3,5-trinitrobenzene, so it was identified as an
initial COPC as well.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e Aluminum exceeded its pH-based soil screening value in 4 of 5 samples, but only exceeded the background
value in one sample. The pH of the one sample that exceeded the background value was greater than 5.5 (and
thus did not exceed the screening value); therefore, aluminum was not identified as a refined COPC.

e 1,3,5-trinitrobenzene, which did not have a screening value, was detected at a maximum concentration of
41.0 pg/kg. This maximum concentration was compared with the range of soil screening values for all other
explosives (not including perchlorate, which is not technically an explosive) with such values. These values,
which are provided in Appendix B, Table B-1, ranged from 2,260 to 80,000 pg/kg. The maximum site
concentration of 1,3,5-trinitrobenzene was less than the soil screening values for these other explosives. Thus,
this constituent was not identified as a refined COPC.

No refined COPCs were identified. Thus, no unacceptable ecological risks are associated with subsurface soil.
Groundwater

Ten inorganics (aluminum, cadmium, chromium, cobalt, iron, lead, manganese, nickel, vanadium, and zinc)
exceeded screening values based on maximum detected concentrations in unfiltered samples and also exceeded
background values, where available (Appendix B, Tables B-32 and B-33). Only cobalt, iron, and manganese
exceeded screening values based on maximum detected concentrations in filtered sample and also exceeded
background values, where available. Thus, cobalt, iron, and manganese were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:
e The mean HQ for cobalt did not exceed 1.0. Thus, cobalt was not identified as a refined COPC.

The mean HQs for iron and manganese exceeded 1.0 with a dilution factor of 10 applied. Thus, iron and
manganese were identified as refined COPCs.

TNT Graining House and TNT Catch Box Ruins
Surface Soil

Six inorganics (aluminum, iron, lead, mercury, selenium, and zinc) and one explosive (2,4,6-TNT) exceeded
screening values based on either maximum detected concentrations or pH. However, aluminum did not exceed
both the screening value (pH) and background value in any sample. The maximum detected concentrations for
the other five inorganics also exceeded background values, where available (Appendix B, Tables B-24 and B-25).
Screening values were not available for 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, 2-nitrotoluene, 3,5-
dinitroaniline, and benzaldehyde. Thus, these 12 constituents were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e Benzaldehyde, which did not have a screening value, was detected at a maximum concentration of 320 pg/kg.
This maximum concentration was compared with the range of soil screening values for all other SVOCs (not
including atrazine, a herbicide) with such values. These values, which are provided in Appendix B, Table B-1,
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ranged from 380 to 40,000 pg/kg. The maximum site concentration of benzaldehyde was less than the soil
screening values for these other SVOCs. Thus, this constituent was not identified as a refined COPC.

e 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, and 3,5-dinitroaniline, which did not have screening values, were
detected at maximum concentrations of 1,100, 730, and 890 pug/kg, respectively. These maximum
concentrations were compared with the range of soil screening values for all other explosives (not including
perchlorate, which is not technically an explosive) with such values. These values, which are provided in
Appendix B, Table B-1, ranged from 2,260 to 80,000 pg/kg. The maximum site concentrations of 1,3,5-
trinitrobenzene, 1,3-dinitrobenzene, and 3,5-dinitroaniline were less than the soil screening values for these
other explosives. Thus, these three constituents were not identified as refined COPCs.

e The mean HQs for aluminum, iron, lead, mercury, and zinc were less than 1.0. Thus, these five constituents
were not identified as refined COPCs.

e 2-Nitrotoluene, which did not have a screening value, was detected at a maximum concentration of
48,000 pg/kg. This maximum concentration was compared with the range of soil screening values for all other
explosives (not including perchlorate, which is not technically an explosive) with such values. These values,
which are provided in Appendix B, Table B-1, ranged from 2,260 to 80,000 pg/kg. The maximum site
concentration of 2-nitrotoluene exceeded the soil screening values for some of these other explosives. Thus,
this constituent was identified as a refined COPC.

e The mean HQ exceeded one for 2,4,6-TNT (69.7) and selenium (2.48); these two constituents were identified
as refined COPCs.

Subsurface Soil

Three inorganics (aluminum, arsenic, and selenium) and two explosives (2,4-dinitrotoluene and 2,4,6-TNT)
exceeded screening values based on either maximum detected concentrations or pH and also exceeded
background values, where available (Appendix B, Tables B-30 and B-31). Screening values were not available for
1,3-dinitrobenzene and 3,5-dinitroaniline. Thus, these seven constituents were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e 1, 3-dinitrobenzene and 3,5-dinitroaniline, which did not have screening values, were detected at maximum
concentrations of 1,600 and 550 pug/kg, respectively. These maximum concentrations were compared with the
range of soil screening values for all other explosives (not including perchlorate, which is not technically an
explosive) with such values. These values, which are provided in Appendix B, Table B-1, ranged from 2,260 to
80,000 pg/kg. The maximum site concentrations of 1,3-dinitrobenzene and 3,5-dinitroaniline were less than
the soil screening values for these other explosives. Thus, these two constituents were not identified as
refined COPCs.

e The mean HQs for 2,4-dinitrotoluene, aluminum, and arsenic were less than 1.0. Thus, these three
constituents were not identified as refined COPCs.

e The mean HQ exceeded one for 2,4,6-TNT (48.1) and selenium (1.76); these two constituents were identified
as refined COPCs.

Groundwater

Twelve inorganics (aluminum, arsenic, beryllium, chromium, copper, iron, lead, manganese, nickel, silver,
vanadium, and zinc) exceeded screening values based on maximum detected concentrations in unfiltered sample
and also exceeded background values, where available (Appendix B, Tables B-36 and B-37). Aluminum,
chromium, copper, iron, lead, manganese, and silver exceeded screening values based on maximum detected
concentrations in filtered sample and also exceeded background values, where available. Thus, aluminum,
chromium, copper, iron, lead, manganese, and silver were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:
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e The mean HQ for chromium did not exceed 1.0. Thus, chromium was not identified as a refined COPC.

e  While the mean HQs for copper, lead, manganese, and silver exceeded 1.0 based on undiluted
concentrations, the mean HQs did not exceed 1.0 when a dilution factor of 10 was applied. Thus, none of
these four constituents was identified as a refined COPC.

The mean HQs for aluminum and iron exceeded 1.0 with a dilution factor of 10 applied. Thus, aluminum and iron
were identified as refined COPCs.

Penniman Lake Surface Water and Sediment
Surface Water

Barium exceeded screening values based on maximum detected concentrations (Appendix B, Tables B-38 and
B-39). Exceedances occurred in both filtered and unfiltered samples. Thus, barium was identified as an initial
COPC.

The initial COPC was then evaluated using more realistic assumptions to select refined COPCs, as follows:

e The screening value for barium (4 ug/L) is very conservative because it is based upon a form of barium
(barium ion) that is relatively uncommon in natural water bodies but is very toxic, while the surface water
sample was measured for total barium. For comparison, the USEPA Region 5 freshwater screening value for
total barium is 200 pg/L, which is much higher than the concentrations found in the lake (which ranged from
about 15 to 20 pg/L). Thus, this screening value does not reflect the bioavailability of barium in the aquatic
environment. Barium compounds have low toxicity to aquatic organisms, with the barium ion responsible for
the toxic effects (Federal Register, 62[2]:366—372, 3 January 1997). In aquatic media, barium compounds are
likely to precipitate out of solution as barium sulfate (BaSO,) or barium carbonate (BaCO3) when they react
with the sulfate or carbonate present in most surface water. Thus, the barium is rendered essentially nontoxic
and does not represent a risk to aquatic organisms. Barium was also not identified as a COPC in sediment.
Thus, barium is not identified as a refined COPC in surface water.

No refined COPCs were identified. Thus, no unacceptable ecological risks are associated with surface water.
Surface Sediment

Arsenic and 4-amino-2,6-dinitrotoluene exceeded screening values based upon maximum detected
concentrations (Appendix B, Tables B-40 and B-41). Bis(2-ethylhexyl)phthalate exceeded the screening level
concentration (SLC) screening value, but not the Equilibrium Partitioning (EqP) based screening value, based upon
the maximum detected concentration.13 However, neither of these screening values was exceeded in the field
duplicate of the one sample that exceeded the SLC screening value (the chemical was not detected in the field
duplicate at a reporting limit less than the SLC screening value). Because the EqP screening value accounts for site-
specific bioavailability and was not exceeded, this chemical was not identified as an initial COPC. A screening value
was not available for beryllium, which was detected in both surface sediment samples. Thus, arsenic, 4-amino-2,6-
dinitrotoluene, and beryllium were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e The mean HQs for arsenic and 4-amino-2,6-dinitrotoluene were less than 1.0. In addition, neither chemical
exceeded screening values in the field duplicate of the one sample that exceeded the screening value (the
chemicals were not detected in the field duplicate at reporting limits less than the screening values). Thus,
these two constituents were not identified as refined COPCs.

Bpetected organic chemicals in sediment were screened against both Screening Level Concentration (SLC) based screening values and
Equilibrium Partitioning (EqP) based screening values (adjusted based upon the mean site-specific total organic carbon concentration), if
available, as listed in Appendix B, Table B-3.
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SITE INSPECTION REPORT AREAS OF CONCERN 1, 2, 6, 7, AND 8

e Beryllium did not have an available screening value. However, this constituent is not known to be associated
with any site activities and is thus not identified as a refined COPC.

No refined COPCs were identified. Thus, there are no unacceptable ecological risks associated with this surface
sediment medium.

Subsurface Sediment

2,6-dinitrotoluene exceeded screening values based on maximum detected concentrations (Appendix B,
Tables B-42 and B-43). A screening value was not available for beryllium, which was detected in both subsurface
sediment samples. Thus, these two constituents were identified as initial COPCs.

The initial COPCs were then evaluated using more realistic assumptions to select refined COPCs, as follows:

e The mean HQ for 2,6-dinitrotoluene was less than 1.0. Thus, this constituent was not identified as a refined
COPC.

e Beryllium did not have an available screening value. However, this constituent is not known to be associated
with any site activities and is thus not identified as a refined COPC.

No refined COPCs were identified. Thus, there are no unacceptable ecological risks associated with subsurface
sediment.

5.3 AOC 6 Release Assessment Decision Analysis

This subsection discusses the sample results in the context of the Data Evaluation Decision Analysis and are
summarized in Table 5-12.

5.3.1 Step 1—Determination of Potential CERCLA Eligibility and, if CERCLA-Eligible,
has a CERCLA-Related Release Occurred at the Site?

Based on historical information and observations made during the Sl field activities, the following indicates:

e The 1918 Drum Storage subarea was formerly used for the storage of wooden barrels and 55-gallon drums
when the shell loading facility was active; however, documentation regarding the contents of these barrels
and drums is unknown.

e The Ammonia Settling Pits subarea were three buildings associated with the PSLP; ammonia settling occurred
in Building 123, ammonia evaporating occurred in Building 124, and ammonia finishing occurred in Building
125. Documentation listing the specific details of these processes as well as the date(s) these processes were
conducted in these buildings is unknown.

e The TNT Graining House Sump and TNT Catch Box Ruins were formerly used as a sump and for settling out
TNT particles from wastewater associated with the TNT Graining House (Building 121). Documentation listing
the specific details of these processes as well as the date(s) these processes were conducted in Building 121 is
unknown.

Because the 1918 Drum Storage subarea, Ammonia Settling Pits, and TNT Graining House Sump and Catch Box
Ruins were listed as SSAs within the FFA as sites that “may pose a threat, or potential threat, to human health and
the environment” (Navy, 2005), and because SVOCs, explosives, and inorganic constituents were detected above
background concentrations during the SI, AOC 6 is considered to be CERCLA-eligible. AOC 6 is further evaluated in
the decision analysis process in Step 2a.

5.3.2 Step 2— Does the CERCLA Release Pose Potential Unacceptable Risks to
Human Health and the Environment?
Step 2a — Comparison of Data Against Conservative Risk-Based Screening Values

Specifically, the data for the CERCLA-related constituents detected at AOC 6 were compared to the screening
criteria described in Section 1 and exceedances of the screening criteria are identified on Tables 5-1 through 5-11.
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SECTION 5—AOC 6—PENNIMAN AOC

Those constituents that exceed one or more criteria (and background, if available, for inorganics) are shown in
Figures 5-8 through 5-17.

1918 Drum Storage

In summary, two inorganics (aluminum and lead) exceeded screening criteria in surface soil and two inorganics
(aluminum and thallium) exceeded screening criteria in subsurface soil. Sixteen total inorganics (aluminum,
arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, thallium,
vanadium, and zinc) and two dissolved inorganics (aluminum and thallium) exceeded screening criteria in
groundwater.

Ammonia Settling Pits

In summary, three SVOCs (benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene), one explosive
(HMX), and one inorganic (mercury) exceeded screening criteria in surface soil and one inorganic (aluminum)
exceeded screening criteria in subsurface soil. Eleven total inorganics (aluminum, arsenic, cadmium, chromium,
cobalt, iron, lead, manganese, nickel, vanadium, and zinc) and three dissolved inorganics ( cobalt, iron, and
manganese) exceeded screening criteria in groundwater.

TNT Graining House Sump and TNT Catch Box Ruins

In summary, one SVOC (2,4-dinitrotoluene), six explosives (1,3-dinitrobenzene, 2,4,6-TNT, 2-amino-4,6-
dinitrotoluene, 2-nitrotoluene, 3,5-dinitroaniline, and 4-amino-2,6-dinitrotoluene), and ten inorganics (aluminum,
arsenic, chromium, iron, lead, mercury, selenium, thallium, vanadium, and zinc) exceeded screening criteria in
surface soil and one SVOC (2,4,-dinitrotoluene), three explosives (1,3-dinitrobenzene, 2,4,6-TNT, and 4-amino-2,6-
dinitrotoluene), and seven inorganics (aluminum, arsenic, chromium, iron, selenium, thallium, and vanadium)
exceeded screening criteria in subsurface soil. Thirteen total inorganics (aluminum, arsenic, beryllium, chromium,
cobalt, copper, iron, lead, manganese, nickel, silver, vanadium, and zinc) and ten dissolved inorganics (aluminum,
arsenic, chromium, cobalt, copper, iron, lead, manganese, silver, and thallium) exceeded screening criteria in
groundwater.

Penniman Lake Surface Water and Sediment

In summary, barium (total and dissolved) and thallium (total) exceeded screening criteria in surface water. One
explosive (4-amino-2,6-dinitoluene) and two inorganics (arsenic and chromium) exceeded screening criteria is
surface sediment, while one SVOC (2,6-dinitrotoluene) and two inorganics (arsenic and chromium) exceeded
screening criteria in subsurface sediment.

Step 2b — Conduct a Qualitative Risk Evaluation Using More Realistic Assumptions

Human Health Risk Evaluation
1918 Drum Storage

Exposure to surface and subsurface soil in this subarea would not be expected to result in any unacceptable
human health risks.

Exposure to groundwater in this subarea may result in unacceptable human health risks associated with
aluminum, arsenic, beryllium, cadmium, chromium, cobalt, iron, lead, manganese, thallium, and vanadium
detected in groundwater. This potential risk is based on total inorganics detected in the groundwater; however,
the DPT method generally results in higher total inorganic concentrations from the higher turbidity. Aluminum
and thallium were the only inorganics detected in the dissolved fraction. Aluminum is likely attributable to
background and the one detection of dissolved thallium is within one order of magnitude of the unadjusted
Tapwater RSL; therefore, no unacceptable human health risk above background is expected.

Ammonia Settling Pits
Exposure to surface and subsurface soil in this subarea would not be expected to result in any unacceptable

human health risks.
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SITE INSPECTION REPORT AREAS OF CONCERN 1, 2, 6, 7, AND 8

Exposure to groundwater at the AOC 6 Ammonia Settling Pits subarea may result in unacceptable human health
risks associated with aluminum, arsenic, chromium, cobalt, iron, and manganese.

TNT Graining House Sump and TNT Catch Box Ruins

Exposure to surface soil in these subareas may result in unacceptable human health risks associated with 2,4-
dinitrotoluene, 2,4,6-TNT, 2-nitrotoluene, arsenic, and chromium. The primary contributors to the potential
unacceptable carcinogenic risk are 2,4,6-TNT and chromium. Exposure to subsurface soil in these subareas may
result in unacceptable human health risks associated with 2,4-dinitrotoluene, 2,4,6-TNT, arsenic, and chromium.
The potential unacceptable carcinogenic risk is primarily associated with 2,4,6-TNT and chromium. Exposure to
groundwater in these subareas may result in unacceptable human health risks associated with aluminum, arsenic,
beryllium, chromium, cobalt, iron, lead, manganese, and vanadium.

Penniman Lake Surface Water and Sediment

Exposure to surface water and sediment in Penniman Lake, adjacent to the Ammonia Settling Pits, TNT Graining
House Sump, and TNT Catch Box Ruins subareas, would not be expected to result in any unacceptable human
health risks.

Ecological Risk Evaluation
1918 Drum Storage

No potential unacceptable ecological risks were identified with exposure to surface soil, subsurface soil or
groundwater within this subarea.

Ammonia Settling Pits

No potential unacceptable ecological risks were identified with exposure to surface and subsurface soil. Potential
unacceptable risks were identified with exposure to groundwater attributable to iron and manganese within this
subarea.

TNT Graining House Sump and TNT Catch Box Ruins

e Potential unacceptable risks were identified with exposure to surface soil attributable to 2-nitrotoluene, 2,4,6-
TNT, and selenium, to subsurface soil attributable to 2,4,6-TNT and selenium, and to groundwater attributable
to aluminum and iron.

AOC 6 — Penniman Lake Surface Water and Sediment

No potential unacceptable ecological risks were identified with exposure to surface water or sediment (surface
and subsurface) within this subarea.

5.3.3 Step 3—lIs Further Investigation or Action Required?
Results from the soil, groundwater, surface water, and sediment sampling activities indicate the following:

1918 Drum Storage

Since no potential human health or ecological risks were identified, NFA is recommended. A consensus letter will
be prepared for CAX Partnering Team review to capture the NFA recommendation, including a risk assessment
using existing data.

Ammonia Settling Pits

Potentially unacceptable human health and ecological risks were associated with exposure to inorganics in
groundwater. An ESlis recommended to install permanent monitoring wells and confirm potential groundwater
inorganic constituent contamination and verify the groundwater flow direction.
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TNT Graining House Sump, and TNT Catch Box Ruins

Potentially unacceptable human health and ecological risks were associated with exposure to SVOCs, explosives
and inorganics in soil and inorganics in groundwater. An Rl is recommended to characterize the nature and extent
of contamination and conduct quantitative risk assessments. Permanent monitoring wells are recommended to
verify the groundwater flow direction and to confirm the results of the DPT groundwater samples at the site. It is
recommended soil samples are analyzed for SVOCs, explosives, inorganics, plus include a few chromium
speciation analyses. It is recommended groundwater samples are analyzed for inorganics (total and dissolved).

Penniman Lake Surface Water and Sediment Adjacent to AOC 6

No potential human health or ecological risks were identified in the Penniman Lake surface water and sediment
samples. However, since there are potentially unacceptable human health and ecological risks associated with
exposure to SVOCs, explosives, and inorganics in soil at the two TNT subareas and with exposure to inorganics in
groundwater at the Ammonia Settling Pits subarea, future Penniman Lake samples will include inorganic and
explosive analyses, as appropriate and agreed to by the Partnering Team. These samples will be part of an Rl for
Penniman Lake and will not be collected as part of any AOC 6 follow-on investigations.

Table 5-12 summarizes the results of the decision analysis for each subarea of AOC 6.
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TABLE 5-1

AOC 6 Surface Soil Detection and Exceedance Results; 1918 Drum Storage Subarea
Site Inspection Report: Areas of Concern 1,2, 6,7 and 8

Cheatham Annex

Williamsburg, Virginia

||Station ID CAA06-5014 CAA06-5015 CAA06-5016 CAA06-5017 CAA06-5018 CAA06-5019
CLEAN RSLs CLEAN RSLs
"Sample D Eco Surface Soil Industrial Soil Soil CAA06-5514-1108 CAA06-5515-1108 | CAA06-5S16-1108 | CAA06-S517-1108 | CAAO06-SS18-1108 | CAA06-SS19-1108 | CAA06-SS19P-1108
[lsampte Date CLEAN CAXBKG S| reening Value diusted (Nov. djusted (Nov. 11/11/08 11/11/08 11/11/08 11/11/08 11/11/08 11/11/08 11/11/08
2010) 2010)
[Sample Depth 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"
[Chemical Name
Organic C (UG/KG)

No Detections

[Explosives (UG/KG)

No Detections

ITotal Metals (MG/KG)

JAluminum 12,200 pH<5.5 99,000 7,700 7,560 8,530 8,710 7,850 5,040 10,300

JAntimony 11 78.0 41 3.1 0.11 L 051L 0.07 L 0.05 L 45 UL 5.1 UL 5.1 UL
lArsenic 6.36 18.0 1.6 0.39 3.1 3 44 24 2.6 41 4.9
Barium 52.9 330 19,000 1,500 31 35.4 32.2 28 45.8 32 37.7
Beryllium 0.587 40.0 200 16 0.53 0.35J 0.42 0.34 0.28J 0.36 J 0.42 )
[Cadmium 15 32.0 80 7 0.07J 0.16 J 0.07 J 0.04 ) 0.17J 0.02J 0.42 U
Calcium 2,290 - - - 1,230 1,760 8,080 712 560 481 706
[Chromium 18.2 64.0 5.6 0.29 9.9 123 13.8 10.3 6.3 15 16.7
Cobalt 9.93 13.0 30 2.3 1.6 171 2) 14 11) 15) 1.9
Copper 4.25 70.0 4,100 310 5.4 82 44 42 5.1 7.1 6.5
iron 19,900 pH<5orpH>8 72,000 5,500 7,740 6,860 11,000 6,450 5,440 9,450 10,500
Lead 17.4 120 800 400 57.6 128 27.2 233 67.4 34.9 40.2
Magnesium 1,070 - - - 910 1,070 1,060 646 410 812 942
Manganese 324 220 2,300 180 95.1 82.9 66.9 58.7 71.2 33.4 55.9
Mercury 0.111 0.10 31 23 0.06 J 0.06 J 012 U 012 U 01U 0.06 J 0.06 J
Nickel 9.52 38.0 2,000 150 3.9 3.9 5.9 3.6 291 4.3 4.8
Potassium 708 - - - 646 575 819 492 356 J 790 867

i 0.51 0.52 510 39 31U 34U 27U 031) 26U 035 0371

Silver 2.1 560 510 39 0.62 J 0.96 U 0.76 U 0.65 U 0.76 U 0.84 U 0.84 U
ISodium 521 - - - 28.5) 31.4) 80.5 J 25.5) 22,6 ) 324) 39.7)
[Thallium - 1.00 1 0.078* 0.07 24U 0.06 J 16U 19U 21U 21U
Vanadium 27.9 130 520 39 15.5 16.3 16.9 14 8.9 20.2 234
[Zinc 26.5 120 31,000 2,300 513 66.2 311 222 102 23.9 24.1
|Wet Chemistry

% Solids (pct) - - - - 79 86 88 84 91 88 89
pH (ph) - - - - 6 6.2 8.4 5.8 6.4 5 NA
[Total organic carbon (TOC) (ug/g) - - - - 23,000 20,000 8,700 23,000 11,000 22,000 NA

Notes:
Exceeds Background
Exceeds BKG & ECO

Bold indicates detection

*Eco exceedance due to pH value
*Adjusted June 2011 RSL value
NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

L - Analyte present, value may be biased low, actual value may be
higher

R - Unreliable Result

U - Analyte not detected

UL - Analyte not detected, quantitation limit is probably higher

LMW PAH - Low molecular weight Polycyclic Aromatic Hydrocarbons
HMW PAH - High molecular weight Polycyclic Aromatic
Hydrocarbons

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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TABLE 5-2

AOC 6 Subsurface Soil Detection and Exceedance Results; 1918 Drum Storage Subarea
Site Inspection Report: Areas of Concern1,2,6,7 and 8

Cheatham Annex
Williamsburg, Virginia

Station ID CAA06-S014 CAA06-SO15 CAA06-S016 CAA06-S017 CAA06-S018 CAA06-SO19

Sample ID CLEAN CAX BKG SB Eco Surface Soil CLEAN RSLs Industrial CLEAN RSLs Residential CAA06-5B14-1108 CAA06-SB15-1108 CAA06-5B16-1108 CAA06-5SB17-1108 CAA06-SB18-1108 CAA06-SB19-1108 CAA06-SB19P-1108
Sample Date Screening Value Soil Adjusted (Nov. 2010) |Soil Adjusted (Nov. 2010) 11/11/08 11/11/08 11/11/08 11/11/08 11/11/08 11/11/08 11/11/08
Sample Depth 6-24" 6-24" 6-24" 6-24" 6-24" 6-24" 6-24"
Chemical Name

Semivolatile Organic Compounds (UG/KG)

No Detections

[t

"Explosives (UG/KG)

No Detections

Total Metals (MG/KG)

Aluminum 13,000 pH<5.5 99,000 7,700 9,530 12,700 13,200 12,700 5,770 11,200 11,100
Antimony -- 78.0 41 3.1 011L 0.16 L 0.16 L 0.16 L 49 UL 0.08 L 0.111L
Arsenic 5.54 18.0 1.6 0.39 4.1 5 4.2 2.6 2.2 3.8 3.4
Barium 84.5 330 19,000 1,500 44.5 37.8 27.4 32.7 31.1 42.5 41.9
"Beryllium 0.52 40.0 200 16 0.45 0.48 0.35) 0.31 0.23 ) 0.47 0.42
"Cadmium -- 32.0 80 7 0.03 ) 0.04 ) 0.44 U 0.28 U 0.08 J 0.04 ) 0.02 )
"Calcium 2,380 -- -- -- 1,310 1,840 12,600 921 626 3,700 3,530
"Chromium 33.7 64.0 5.6 0.29 12.6 20 16.6 14.7 8.4 18.3 19
"Cobalt 5.18 13.0 30 2.3 1.8) 24) 191 14) 0.95 ) 2.1) 191
"Copper 3.17 70.0 4,100 310 4.6 5.2 2.8 3.7 4.2 6.2 5.5
"Iron 32,000 pH<5o0rpH>8 72,000 5,500 9,960 12,700 11,900 9,900 5,800 12,000 11,100
"Lead 8.79 120 800 400 19.3 60 9.6 7.6 20.1 19.8 22.9
"Magnesium 1,120 - -- - 840 1,120 1,140 732 432 1,150 1,040
"Manganese 176 220 2,300 180 104 86.3 29 30.4 44.8 58.8 62.9
"Mercury 0.14 0.10 31 2.3 0.11 U 0.11 U 0.12 U 0.11 U 0.11 U 0.04 ) 0.11 U
"Nickel 17.6 38.0 2,000 150 4.2 6.4 5.3 3.9 2.8) 6.2 6.7
Potassium 901 - -- - 621 1,030 960 409 342 ) 781 765
Selenium 0.64 0.52 510 39 2.7 U 29U 31U 0.33) 29U 32U 2 U
Sodium 811 - -- - 29.9 ) 334) 119 ) 27.8 ) 20.5) 50.3J) 49.6 J
Thallium -- 1.00 1t 078" 19U 2 U 0.08 J 14U 2.1 U 22U 14U
Vanadium 48.3 130 520 39 18 25.4 23.2 22.2 11.6 21.6 20.4
Zinc 28 120 31,000 2,300 21.6 26.9 12.9 9.8 51.1 20.6 19.7
Wet Chemistry

% Solids (pct) - - - - 87 88 87 90 94 92 93
pH (ph) - - - - 8.1 8.5 7.2 6.2 6.1 7.2 NA
hotal organic carbon (TOC) (ug/g) -- -- -- -- 14,000 3,400 1,700 3,700 5,800 20,000 NA

Notes:
Exceeds Background
Exceeds BKG & Res RSL
Bold indicates detection
-- - No value available

'Adjusted June 2011 RSL value

J - Analyte present, value may or may not be accurate or precise
L - Analyte present, value may be biased low, actual value may be higher
U - Analyte not detected
UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram
PCT - Percent
PH - pH units
UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram
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TABLE 5-3

AOC 6 Groundwater Detection and Exceedance Results; 1918 Drum Storage Subarea

Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

Station ID CLEAN MCL- CLEAN RSL CAA06-DWO9 CAA06-DW10 CAA06-DW11
Sample ID CLEAN CAX BKG GW|  Eco Surface Water Groundwater | Tapwater Adjusted || CAAOG-DW09-1108 | CAAOG-DW10-1108 | CAAO6-DW1OP1108 | CAAO6-DW11-1108
YE AQUIFER Screening Value - Fresh (Dec. 2010) (Dec. 2010)

sample Date 11/11/08 11/11/08 11/11/08 11/11/08
"Chemical Name

HSemivolatile Organic Compounds (UG/L)

"No Detections

HEprosives (UG/L)

No Detections

Total Metals (UG/L)

[Aluminum 2,230 87.0 - 3,700 57,600 14,600 J 1,810 J 12,100
Antimony 18.8 30.0 6 15 8.8 3.8 60 U 3.6
Barium 118 4.00 2,000 730 208 87.1) 48.7 ) 68.5 J
[[Berytiium 245 0.66 4 73 411 1) 0.18) 081
[lcadmium 0.605 0.271 5 18 5 141 0.18) 057 J
[[catcium 169,000 - - - 661,000 278,000 165,000 357,000
[lcnromium 15.1 11.4 100 0.043 59 721 84.8
[lcobatt 20.6 23.0 - 11 233 71 1) 6
[lcopper 12.2 9.33 1,300 150 60.2 23.1) 9.8 26
[firon 894 1,000 - 2,600 116,000 32,100 J 5,090 J 27,300
[[Lead 213 3.18 15 - 50.1 14.6 251 11.9
[[Magnesium 11,500 - - - 20,700 6,770 2,840 J 5,510
[[Manganese 57.9 120 - 88 424 109 J 235 ) 123
[[mercury 0.081 091 2 11 0.04 L 0.2 UL 0.2 UL 0.2 UL
[[Nickel 114 52.2 - 73 86.7 26.5 J 471 439
Potassium 12,700 - - - 23,000 9,220 4,410 J 5,660
Selenium - 5.00 50 18 5.8 551 35U 35U
Sodium 64,500 - - - 24,200 14,200 12,400 7,330
Thallium - 12.0 2 0.037 25U 17

Vanadium 26.2 20.0 - 18 325 85.5 9.6 J 52
Zinc 452 120 - 1,100 227 60.7 10.3 ) 60.2
Dissolved Metals (UG/L)
[fatuminum, Dissolved 100 87.0 - 3,700 385 227 242 250
[[Barium, pissolved 127 4.00 2,000 730 50 J 46.5 J 46.4 ) 311
[[catcium, bissolved 113,000 - - - 192,000 166,000 166,000 142,000
[lchromium, Dissolved 6.04 11.0 100 0.043 0.95 J 10U 10U 058 B
|lcopper, bissolved 3 8.96 1,300 150 131 141 1.2 1.2
[firon, Dissolved 275 1,000 - 2,600 336 39.6 B 182 B 502
[lLead, Dissolved 17 252 15 - 221 241 121 131
[[Magnesium, Dissolved 11,200 - - - 3,010 J 2,460 J 2,430 ) 1,580 J
[[Manganese, Dissolved 495 120 - 88 30.5 233 24.1 17.7
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TABLE 5-3

AOC 6 Groundwater Detection and Exceedance Results; 1918 Drum Storage Subarea

Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex

Williamsburg, Virginia

Station ID CLEAN CAX BKG G o Surface Water CLEAN MCL- CLEAN RSLs CAA06-DW09 CAA06-DW10 CAA06-DW11
Sample ID > Groundwater Tapwater Adjusted CAA06-DW09-1108 CAA06-DW10-1108 CAA06-DW10P1108 CAA06-DW11-1108
YE AQUIFER Screening Value - Fresh
(Dec. 2010) (Dec. 2010)

Sample Date 11/11/08 11/11/08 11/11/08 11/11/08
Chemical Name
|[Nickel, Dissolved 122 52.0 — 73 7.1) 5.8 6.1) 6.1
Potassium, Dissolved 12,600 - - - 2,950 J 3,770 ) 3,780 J 912 )
Sodium, Dissolved 62,800 - - - 21,600 13,300 13,300 5,860
[Thallium, Dissolved - 12.0 2 0.037* 2] 25 U 25 U 25 U
Vanadium, Dissolved 4.3 20.0 - 18 09 50 U 50 U 50 U
Zinc, Dissolved -- 118 -- 1,100 3.2 3) 29 4)

Notes:
Exceeds Background
Exceeds BKG & ECO

Exceeds BKG & Tapwater RSL
Exceeds BKG & MCL

Exceeds BKG, ECO & Tapwater RSL
Exceeds BKG, ECO & MCL

Bold indicates detection
'Adjusted June 2011 RSL value
-- - No value available

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or
precise

L - Analyte present, value may be biased low, actual value
mav be higher

U - Analyte not detected

UL - Analyte not detected, quantitation limit is probably
higher

UG/L - Micrograms per liter
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TABLE 5-4

AOC 6 Surface Soil Detection and Exceedance Results; Ammonia Settling Pit Subarea
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

[[station 1D CAA06-5005 CAAD6-5006 CAAD6-5010 CAA06-5011 CAA06-5012
[[sampte 10 CLEAN CAX BKG | Eco surface soil l::ﬁ:t':i:li":“ CLEAN RSLs CAA06-5505-1008 | CAAD6-SS06-1008 | CAAD6-SS06P-1008 | CAAD6-SS10-1108 | CAAD6-5S11-1108 | CAAO6-SS12-1108
[sample Date ss Screening Value | Adjusted (Nov. Residential Soil 10/21/08 10/21/08 10/21/08 11/06/08 11/06/08 11/06/08
Adjusted (Nov. 2010)
2010)

[Sample Depth 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"
|[chemical Name

Semivolatile Organic Comp Is (UG/KG)

2,4-Dinitrotoluene - 11,000 5,500 1,600 420 100 U 100 U 100 U 100 U 100 U
2,6-Dinitrotoluene - - 62,000 6,100 100 U 100 U 100 U 510 100 U 100 U
Benzo(a)anthracene - HMW PAH 2,100 150 230 ) 140 230 ) 510 U 420U 400 U
|[enzo(a)pyrene - HMW PAH 210 15 | 1401 | 510 U 420 U 400 U
|[Benzo(b)fluoranthene - HMW PAH 2,100 150 230 ) 130 200 510 U 420U 400 U
|[Benzo(g,hijperylene - HMW PAH 1,700,000 170,000 160 380 U 130 510 U 420U 400 U
Benzol(k)fluoranthene - HMW PAH 21,000 1,500 190 110 170 510 U 420U 400 U
chrysene - HMW PAH 210,000 15,000 440 250 ) 440 510 U 420U 400 U
Fluoranthene - LMW PAH 2,200,000 230,000 320 160 240 ) 510 U 420U 400 U
Indeno(1,2,3-cd)pyrene - HMW PAH 2,100 150 100 380 U 380 U 510 U 420U 400 U
PAH (HMW) - 18,000 - - 2,600 J 1,720 2,370 2,210 1,890 U 1,800 U
PAH (LMW) - 29,000 - - 1,930 1,610 1,780 2,295 U 1,890 U 1,800 U
Phenanthrene - LMW PAH 17,000,000 1,700,000 280 ) 120 210 ) 510 U 420U 400 U
Pyrene - HMW PAH 1,700,000 170,000 790 380 ) 600 1701 420U 400 U
[Explosives (UG/KG)

1,3,5-Trinitrobenzene - - 2,700,000 220,000 100 U 120 100 U 2,100 100 U 100 U
1,3-Dinitrobenzene - - 6,200 610 100 100 U 100 U 100 U 100 U 100 U
2,4,6-Trinitrotoluene - 10,000 42,000 3,600 990 2,000 2,900 150 100 U 100 U
[2-Amino-4,6-dinitrotoluene - 80,000 200,000 15,000 100 U 120 110 100 U 100 U 100 U
HMX - 10,000 4,900,000 380,000 200 U 200 U 200 U 20,000 200 U 200 U
[Total Metals (MG/KG)

lAluminum 12,200 pH<55 99,000 7,700 11,100 4,800 4,800 8,220 4,390 11,100
lAntimony 1 78.0 41 31 6.2 UL 0.06 L 0.06 L 0731 48 UL 63 UL
lArsenic 6.36 180 16 0.39 361 229 21 331 181 391
Barium 529 330 19,000 1,500 314 16.2) 14.6) 166 K 16.1 K 274K
Beryllium 0.587 40.0 200 16 042 017 0.5} 027 022 039
Cadmium 15 320 80 7 0.09 ) 0.08 ) 007 0.04 B 0038 053U
Calcium 2,290 - - - 514 268 ) 97.6) 1,760 185 295
chromium 182 64.0 56 0.29 1291 671 681 125 5 13.8
Cobalt 9.93 130 30 23 221 0.86 0.85 ) 171 078 241
Copper 425 70.0 4,100 310 53 316 206 638 38 418
Iron 19,900 pH<5orpH>8 72,000 5,500 8,680 J 4,860 J 4,940 ) 6,170 3,970 9,840
Lead 17.4 120 800 400 226 69.6 ) 73.6 ) 264 33 18.1
Magnesium 1,070 - - - 767 332 312 533 313 669
Manganese 324 220 2,300 180 49.5 24.9 207 2921 1921 57.1L
Mercury 0111 0.10 31 23 0.06 L 0.14 0.18 0.16 UL 0.08 L 0.06 L
Nickel 9.52 38.0 2,000 150 7 319 3 46 261 5.9
Potassium 708 - - - 496 264 ) 260 495 ) 235 456 )
Selenium 0.51 0.52 510 39 039 36U 31U 3U 28U 0.44 )
Sodium 521 - - - 51.1) 34.2) 307 458 2138 204 B
Vanadium 279 130 520 39 22 125 124 17 106 222
zinc 265 120 31,000 2,300 30.1 166 15 221K 9.8 K 192K
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TABLE 5-4

AOC 6 Surface Soil Detection and Exceedance Results; Ammonia Settling Pit Subarea
Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8

Cheatham Annex

Williamsburg, Virginia

||Station ID CLEAN RSL CAA06-SO05 CAA06-5006 CAA06-S010 CAA06-S011 CAA06-5012
S
Sample ID CLEAN RSLs CAA06-5505-1008 CAA06-5506-1008 CAA06-SS06P-1008 CAA06-5510-1108 CAA06-5511-1108 CAA06-5512-1108
" P CLEAN CAX BKG | Eco Surface Soil Industrial Soil . . !
[sample Date ss Screening Value | Adjusted (Nov. Residential Soil 10/21/08 10/21/08 10/21/08 11/06/08 11/06/08 11/06/08
Adjusted (Nov. 2010)
2010)
[Sample Depth 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"
IChemical Name
[Wet Chemistry
% Solids (pct) - - - - 87 86 88 65 78 83
bH (ph) - - - - 4.9 43 NA 6.3 4.6 5
[Total organic carbon (TOC) (ug/g) - - - - 42,000 J 50,000 J NA 40,000 28,000 26,000

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Bold indicates detection
--- No value available
NA - Not analyzed

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or
precise

K - Analyte present, value may be biased high, actual value
may be lower

L - Analyte present, value may be biased low, actual value
may be higher

U - Analyte not detected

Ul - Analyte not detected, quantitation limit may be
inaccurate

UL - Analyte not detected, quantitation limit is probably
higher

LMW PAH - Low molecular weight Polycyclic Aromatic
Hvdrocarbons

HMW PAH - High molecular weight Polycyclic Aromatic
Hvdrocarbons

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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TABLE 5-5

AOC 6 Subsurface Soil Detection and Exceedance Results; Ammonia Settling Pit Subarea
Site Inspection Report: AOCs 1,2, 6,7 and 8

Cheatham Annex

Williamsburg, Virginia

[[station 1D CLEAN RSLs CAA06-S005 CAA06-5006 CAA06-5010 CAA06-5011 CAA06-5012
"Sample ID CLEAN CAX BKG | Eco Surface Soil Industrial Soil CLEAN RSI;;I CAA06-SB05-1008 CAA06-5B06-1008 CAA06-5B06P-1008 CAA06-5B10-1108 CAA06-5B11-1108 CAA06-5B12-1108
||Samp|e Date S8 Screening Value | Adjusted (Dec. Adjusted (Dec. 2010) 10/21/08 10/21/08 10/21/08 11/06/08 11/06/08 11/06/08
Sample Depth 2010) 6-24" 6-24" 6-24" 6-24" 6-24" 6-24"
[Chemical Name

Organic Compounds (UG/KG)
No Detections
[Explosives (UG/KG)
1,3,5-Trinitrobenzene - - 2,700,000 220,000 100 U 100 U 411 EERY) 100 U EERY)
2,4,6-Trinitrotoluene - 10,000 42,000 3,600 100 U 100 100 U 100 100 U 9 U
[Total Metals (MG/KG)
JAluminum 13,000 pH<5.5 99,000 7,700 9,520 12,400 7,480 15,900 5,140 6,360
JAntimony - 78.0 41 3.1 4.4 UL 0.07 L 5.5 UL 4.6 UL 5.1 UL 5.8 UL
|Arsenic 5.54 18.0 1.6 0.39 29 321 221 49 L 18 1L 4L
Barium 84.5 330 19,000 1,500 224 24.9 18.5 16.1 K 15.2 K 213 K
Beryllium 0.52 40.0 200 16 0.38 0.42) 0.27 J 0.38 ) 0.24 ) 0.38 J
[Cadmium - 32.0 80 7 0.02 J 0.04 ) 0.02 J 038 U 042 U 048 U
Calcium 2,380 - - - 126 B 118 ) 7791 718 831 114 )
[Chromium 337 64.0 5.6 0.29 114 L 125 L 841L 25.8 5.7 8
[Cobalt 5.18 13.0 30 2.3 19 241 151 351 0.99 J 151
Copper 3.17 70.0 4,100 310 2.5 29.8 ) 4] 4.8 B 45 B 188
Iron 32,000 pH<5orpH>8 72,000 5,500 7,520 J 9,080 J 5,820 J 14,800 4,130 6,860
Lead 8.79 120 800 400 7.1) 91.7 ) 18.11) 9.4 10.2 5.6
Magnesium 1,120 - - - 696 762 544 939 366 J 479 )
Manganese 176 220 2,300 180 39.4 39.4 32.1 16.5 L 20.7 L 288 L
Mercury 0.14 0.10 31 2.3 0.11 UL 0.07 L 0.12 UL 0.084 UL 0.11 UL 0.11 UL
Nickel 17.6 38.0 2,000 150 57 7.6 4.1 6.9 281 3.8
Potassium 901 - - - 438 460 J 328 ) 874 ) 218 ) 290 J
Selenium 0.64 0.52 510 39 0.42) 0.43 ) 0.34) 0.48 J 33U 34U
Sodium 811 - - - 24.2) 29.8J 2151 47.6 J 13 8B 189 B
Vanadium 483 130 520 39 17.5 19.6 13.5 30.4 9.2 16.7
Zinc 28 120 31,000 2,300 15.7 55.5 J 15.1) 20.9 K 9.7 K 113 K
|Wet Chemistry
9% Solids (pct) - - - - 93 81 92 82 89 82
oH (ph) - - - - 48 4.7 NA 6 5.1 5.1
[Total organic carbon (TOC) (ug/g) -- - -- - 7,000 J 15,000 J NA 3,300 7,300 5,200

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs

Bold indicates detection

- No value available

B - Analyte not detected above the level reported in blanks

J- Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may be lower
L - Analyte present, value may be biased low, actual value may be higher
U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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TABLE 5-6

AOC 6 Groundwater Detection and Exceedance Results; Ammonia Settling Pit Subarea

Site Inspection Report: Areas of Concern 1, 2,6, 7 and 8
Cheatham Annex
Williamsburg, Virginia

"Statlon ID CLEAN CAX BKG GW YE Eco Surface Water CLEAN MCL- CLEAN RSLs Tap CAA06-DW02 CAA06-DWO03 CAA06-DWO04

"Sample ID AQUIFER Screening Value - Fresh Groundwater (Dec. Adjusted (Dec. 2010) CAA06-DW02-1108 CAA06-DW03-1108 CAA06-DW04-1108 CAA06-DWO04P-1108
Sample Date 2010) 11/06/08 11/06/08 11/06/08 11/06/08
Chemical Name

[Semivolatile Organic Compounds (UG/L)

HND Detections

Explosives (UG/L)

No Detections

Total Metals (UG/L)

[Aluminum 2,230 87.0 - 3,700 16,800 3,860 1,980 2,860
IArsenic 2.28 150 10 0.045 48 B 6.8 B
Barium 118 4.00 2,000 730 204 ) 144 ) 29.5) 31.6J
Beryllium 2.45 0.66 4 7.3 2) 0.66 J 0.24 ) 0.45 )
Cadmium 0.605 0.271 5 1.8 1.7) 1) 0.34 B 0.33J
Calcium 169,000 - - - 41,300 35,300 25,600 25,500
Chromium 15.1 11.4 100 0.043 42.5 9.3) 58) 7.7)
Cobalt 20.6 23.0 . 1.1 255 7.8) 28.1) 304
Iron 894 1,000 . 2,600 126,000 65,300 6,180 8,730
Lead 21.3 3.18 15 - 22.3 5.6 ) 3.6J 4.4)
Magnesium 11,500 - - - 5,770 4,060 J 6,720 6,620
Manganese 57.9 120 - 88 1,070 320 3,000 2,970
Mercury 0.081 0.91 2 1.1 0.04 ) 02U 02U 02U
Nickel 11.4 52.2 . 73 53.8 11.6 ) 121 144)
Potassium 12,700 - . - 4,610 J 2,070 J 1,230 J 1,320 )
ISodium 64,500 - . - 11,100 11,400 17,200 16,800
Vanadium 26.2 20.0 = 18 52.3 10.3 ) 3.7) 51)
iZinc 4.52 120 - 1,100 160 4841 20) 2741
Dissolved Metals (UG/L)

Arsenic, Dissolved 1.37 150 10 0.045 I ws | 18a | 291 10U
Barium, Dissolved 127 4.00 2,000 730 4.2) 4) 259 228 )
Calcium, Dissolved 113,000 - - - 41,800 33,700 28,400 23,400
Cobalt, Dissolved 0.7 23.0 - 1.1 5.7 50 U 22.8) 25.2)
iron, Dissolved 275 1,000 - 2,600 42,500 51,400 846 1,100
Lead, Dissolved 1.7 2.52 15 - 1.7) 14) 13 0ou
Magnesium, Dissolved 11,200 - - - 4,140 ) 3,460 J 7,070 6,570
Manganese, Dissolved 49.5 120 - 88 983 249 3,150 3,170
Nickel, Dissolved 12.2 52.0 - 73 761 40U 6.2) 751
Potassium, Dissolved 12,600 - - - 2,220 ) 1,340 ) 1,140 ) 994 )
ISodium, Dissolved 62,800 - - - 11,200 11,300 17,400 18,500
IVanadium, Dissolved 4.3 20.0 - 18 50 U 0.53 ) 50 U 50 U
iZinc, Dissolved - 118 - 1,100 15.4) 228 4.7 ) 13.4)

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Tapwater RSL

Exceeds BKG, ECO & Tapwater RSL

Exceeds BKG, ECO & MCL

Bold indicates detection

-- No value available

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or precise
R - Unreliable Result

U - Analyte not detected

UG/L - Micrograms per liter
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TABLE 5-7

AOC 6 Surface Soil Detection and Exceedance Results; TNT Graining House and Catch Box Ruins Subaree

Site Inspection Reports: Areas of Concern 1, 2, 6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

[[station 1D CLEAN RSLs CLEAN RSLs CAA06-5001 CAA6-5002 CAA06-5003 CAA06-5004 CAA06-5007 CAA06-5008 CAA06-5013
[[sampte 10 CLEAN CAX BKG| Eco Surface Soil | Industrial Soil idential Soil || CAA06-S501-1008 | CAA06-5502-1008 | CAAO6-5503-1008 | CAAQ6-SS04-1008 | CAAO6-SS07-1108 | CAAO6-5508-1108 | CAAO6-5513-1108
"Sample Date s Screening Value |  Adjusted (Nov. | Adjusted (Nov. 10/20/08 10/21/08 10/21/08 10/21/08 11/05/08 11/06/08 11/06/08
Sample Depth 2010) 2010) 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"
Chemical Name

[Semi ile Organic Ct ds (UG/KG)

|[2.4-Dinitrotoluene - 11,000 5,500 1,600 140 ) 100 U 100 U 100 U 99U 290
|[Benzaldenyde - - 1,200,000 780,000 320 380U 380 U 380 U 460 U 430U 370 U
Benzo(a)anthracene - HMW PAH 2,100 150 110 380 U 380U 380 U 460 U 430U 370 U
Chrysene - HMW PAH 210,000 15,000 150 J 380 U 380 U 380 U 460 U 430U 370 U
Fluoranthene - LMW PAH 2,200,000 230,000 300 J 380 U 380 U 380 U 460 U 430U 370 U
PAH (HMW) - 18,000 - - 2,070 ) 1,710 U 1,710 U 1,710 U 2,070 U 1,935 U 1,665 U
PAH (LMW) - 29,000 - - 1,940 ) 1,710 U 1,710 U 1,710 U 2,070 U 1,935 U 1,665 U
Pyrene - HMW PAH 1,700,000 170,000 580 J 380 U 380 U 380 U 460 U 430U 370 U
Explosives (UG/KG)

1,3,5-Trinitrobenzene - - 2,700,000 220,000 620 K 250 100 U 100 U 100 U 99U 1,100
1,3-Dinitrobenzene - - 6,200 610 730 84 100 UJ 100 U 100 U 99U 290
2,4,6-Trinitrotoluene - 10,000 42,000 3,600 4,500,000 320,000 6,600 170 100 U 99 U 51,000
2-Amino-4,6-dinitrotoluene - 80,000 200,000 15,000 100 UJ 16,000 J 1,400 J 100 U 100 U 99U 15,000
2-Nitrotoluene - - 13,000 2,900 40,000 R 200 U 200 U 200 U 200 U 200 U
3,5-Dinitroaniline - - - - 100 U 100 U 100 U 100 U 100 U 99 UJ 890
4-Amino-2,6-dinitrotoluene - 80,000 190,000 15,000 20,000 R 17,000 1,400 100 U 100 U 99U 14,000
[RDX - 10,000 24,000 5,500 220 200 U 200 U 200 U 200 U 200 U 200 U
Tetryl - 10,000 250,000 24,000 640 200 U 200 U 200 U 200 U 200 U 200 U
Total Metals (MG/KG)

Aluminum 12,200 pH<5.5 99,000 7,700 10,600 10,400 25,000 9,630 5,230 6,780 11,400
Antimony 11 78.0 1 31 14 UL 4.1 UL 0.21 L 01l 4.5 UL 7.4 UL 4uL
Arsenic 6.36 18.0 16 0.39 3.6 271 331 5L
Barium 52.9 330 19,000 1,500 31 229 45.7 18.8J 212K 18.3 K 252K
Beryllium 0.587 40.0 200 16 0.34) 0.36 0.55 0.29 ) 04 0.26 J 039
Cadmium 15 320 80 7 0.06 J 0.09 ) 0.12) 0.04 ) 038U 0.05 8 0.02 B
Calcium 2,290 - - - 2,260 748 1,980 1,210 304 ) 869 415
(Chromium 182 64.0 56 0.29 16.8 L 1251 16.2 L 6.1 8.6 13.9
Cobalt 9.93 13.0 30 23 3.6 2.2 341 191 261 131 241
Copper 4.25 70.0 4,100 310 9.8 6.7 5.5 3.6 228 488 428
(Cyanide - 15.8 2,000 160 0.6 U 055 U 055 U 05U 07U 06U 13
iron 19,900 pH<50rpH>8 72,000 5,500 9,000 J 21,700 J 9,010 J 4,780 6,270 10,300
Lead 17.4 120 800 400 729 423 9.9J 10.8 185 101
Magnesium 1,070 - - - 896 J 672 1,270 694 406 468 ) 747
Manganese 324 220 2,300 180 175 433 32.8 25.4 50.5 L 309 L 411l
Mercury 0.111 0.10 31 23 0131 0.05 L 0.12 UL 0.11 UL 0.15 UL 0.06 L 0.08 L
Nickel 9.52 38.0 2,000 150 10.1 6.6 10 43 37 411 7
Potassium 708 - - - 719 620 1,520 875 254 ) 438 ) 589 J
Selenium 051 0.52 510 39 2) 0.38) 0.91) 38U 26U 43U 0381
Sodium 521 - - - 68 ) 295 58.7 ) 286 ) 19 B 3638 2728
Thallium - 1.00 1 078 57U 17U 0.18) 27U 19U 31U 0.09 B
Vanadium 27.9 130 520 39 26.6 19.6 50 221 10.3 18.1 225
Zinc 265 120 31,000 2,300 9.7 54.9 176 17 122 K 18.6 K 259 K
IWet Chemistry

% Solids (pct) - - - - 80 88 86 88 72 76 88
pH (ph) - - - - 4.6 6.8 71 71 5.4 5 5
[Total organic carbon (TOC) (ug/g) - - - - 120,000 J 7,300 6,200 J 27,000 J 22,000 49,000 30,000
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TABLE 5-7

AOC 6 Surface Soil Detection and Exceedance Results; TNT Graining House and Catch Box Ruins Subaree

Site Inspection Reports: Areas of Concern 1, 2, 6, 7 and 8
Cheatham Annex
Williamsburg, Virginia

"Station ID
|lsampte 1D CLEAN CAX BKG
"Sample Date ss

"Sample Depth

Eco Surface Soil
Screening Value

CLEAN RSLs
Industrial Soil

Adjusted (Nov.

2010)

CLEAN RSLs CAAD6-5001 CAAD6-5002 CAAD6-5003 CAAD6-5004 CAA06-5007 CAA06-5008 CAA06-5013
idential Soil || CAA06-S501-1008 | CAA06-5502-1008 | CAA06-5503-1008 CAA06-5504-1008 | CAA06-5S07-1108 | CAA06-S508-1108 | CAA06-5513-1108
Adjusted (Nov. 10/20/08 10/21/08 10/21/08 10/21/08 11/05/08 11/06/08 11/06/08
2010) 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6"

||Chemica| Name

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs
Bold indicates detection
]Adjusted June 2011 RSL value
*Eco exceedance due to pH value
-- - No value available

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or
precise

K - Analyte present, value may be biased high, actual value may
be lower

L - Analyte present, value may be biased low, actual value may
be higher

R - Unreliable Result

U - Analyte not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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TABLE 5-8

AOC 6 Subsurface Soil Detection and Exceedance Results; TNT Graining House and Catch Box Ruins Subarez
Site Inspection Report: Areas of Concern 1, 2, 6, 7 and 8

Cheatham Annex

Williamsburg, Virginia

Station ID ] o CAA06-5001 CAA06-5002 CAA06-5003 CAA06-5004 CAA06-5007 CAA06-5008 CAA06-5013
sample ID Eco Surface Soil CLEAN RSLs Industrial | CLEAN RSLs Residential || - 56 53011008 | CAAO6-SB02-1008 | CAAOG-5B03-1008 | CAAOG-SBO4-1008 | CAAO6-SBO7-1108 | CAAOG-SBOS-1108 | CAAOG-SB13-1108
CLEAN CAX BKG SB ) Soil Adjusted (Dec. Soil Adjusted (Dec.
sample Date Screening Value 2010) 2010) 10/20/08 10/21/08 10/21/08 10/21/08 11/05/08 11/06/08 11/06/08
Sample Depth 6-24" 6-24" 624" 6-24" 624" 6-24" 624"
Chemical Name
I
Semivolatile Organic Compounds (UG/KG)
2,4-Dinitrotoluene - 11,000 5,500 1,600 12,000 100 U 100 U 100 U 100 U 100 U 1,600
Explosives (UG/KG)
1,3-Dinitrobenzene - - 6,200 610 1,600 J 100 UJ 28 100 U 100 U 100 U 290
2,4,6-Trinitrotoluene - 10,000 42,000 3,600 2,700,000 6,700 1,400 100 U 100 U 100 U 660,000
2-Amino-4,6-dinitrotoluene - 80,000 200,000 15,000 99 Ul 610 J 650 J 100 U 100 U 100 U 15,000
3,5-Dinitroaniline - - - - 99 U 100 U 100 U 100 U 100 U 100 UJ 550
4-Amino-2,6-dinitrotoluene - 80,000 190,000 15,000 9 U 100 U 340 100 U 100 U 100 U 30,000
Total Metals (MG/KG)
Aluminum 13,000 pH<5.5 99,000 7,700 10,400 16,200 23,600 10,400 4,200 9,950 [ 13400« |
Arsenic 5.54 18.0 16 0.39 2091 | 96y | 1aay | es1 | 2L 4L 541
Barium 84.5 330 19,000 1,500 153 ) 24.5 35.9 13.5) 16.4 K 28.8 K 25.4 K
[[Beryttium 052 40.0 200 16 0.73 04 0.67 0.48 ) 037 034 0.42
[lcadmium - 32,0 80 7 0.02 J 057 U 09 U 0.11 038 U 048 U 035 U
[[catcium 2,380 - - - 578 910 1,340 578 104 J 1,120 482
[lchromium 33.7 64.0 5.6 029 19.7L 5.2 125 16.3
[lcobatt 5.18 13.0 30 23 331 351 51 251 241 181 261
[lcopper 3.17 70.0 4,100 310 43 46 8.1 3.9 158 278 488
[lcyanide 2.7 15.8 2,000 160 055 U 0.65 U 06U 055 U 05U 055 U 0.54 J
[firon 32,000 pH <5 o0rpH>8 72,000 5,500 34,700 J 15,400 J 25,700 J 17,800 J 3,460 8,260 11,900
[lLead 8.79 120 800 400 25 1084 16.6 J 6.9 41 8.7 35.4
[[Magnesium 1,120 - - - 678 J 933 1,410 776 332 591 855
[[Manganese 176 220 2,300 180 108 31 37.4 26.5 318 L 36.9 L 39.4 L
[[Mercury 0.14 0.10 31 23 0.11 UL 0.14 UL 0.11 UL 0.1 UL 0.12 UL 0.086 UL 0.05 L
[INickel 176 38.0 2,000 150 7.2 8.3 17.2 5.6 33 5.2 7
Potassium 901 - - - 821 984 1,630 1,010 203 ) 507 J 687 )
Selenium 0.64 0.52 510 39 14 0.64 ) 161 062 27U 041 041
Sodium 811 N - N 29.5 ) 409 J 60.6 J 33.8 15.2 B 3328 25.8 B
Thallium - 1.00 i .078' 42U 28 U 45U 0.07 ) 19U 012 B 0118
Vanadium 483 130 520 39 32.6 33.4 54.2 283 6.9 19.1 23.9
Zinc 28 120 31,000 2,300 24 24.7 34.6 19.7 7.6 K 16.2 K 20.8 K
Wet Chemistry
[ sotids (pct) - - - - 87 74 86 91 84 89 89
FH (ph) - - - - 6 5.7 6.1 6.1 5.8 6.8 5.3
otal organic carbon (TOC) (ug/g) -- - -- - 2,600 J 3,200 J 2,200 J 2,500 J 4,700 12,000 5,600
Notes:

Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Res RSL

Exceeds BKG, ECO, Res & Ind RSLs
Bold indicates detection
'Adjusted June 2011 RSL value
*Eco exceedance due to pH value
-- - No value available
B - Analyte not detected above the level reported in blanks
J - Analyte present, value may or may not be accurate or precise
K - Analyte present, value may be biased high, actual value may be lower
L - Analyte present, value may be biased low, actual value may be higher
U - Analyte not detected
UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram
PCT - Percent
PH - pH units
UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram
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TABLE 5-9

AOC 6 Groundwater Detection and Exceedance Results; TNT Graining House and Catch Box Ruins Subarea
Site Inspection Report: Areas of Concern 1, 2, 6, 7 and 8

Cheatham Annex
Williamsburg, Virginia

Station ID CLEAN CAX BKG GW Eco Surface Water CLEAN MCL- CLEAN RSLs Tap CAA06-DWO1 CAA06-DW06 CAA06-DWO7 CAA06-DW08
Sample ID YE AQUIFER Screening Value - Fresh | SToundwater (Nov. | . @ ted (Nov. 2010) CAA06-DW01-1108 CAA06-DW06-1108 CAA06-DW07-1108 CAA06-DW08-1108
Sample Date 2010) 11/05/08 11/10/08 11/10/08 11/10/08
Chemical Name
i

Semivolatile Organic Compounds (UG/L)

No Detections

Explosives (UG/L)

No Detections

Total Metals (UG/L)

Aluminum 2,230 87.0 - 3,700 2,170 30,600 35,100 1,730
[Antimony 18.8 30.0 6 1.5 60 R 60 U 0.78 ) 60 U
Arsenic 2.28 150 10 0.045

Barium 118 4.00 2,000 730 20.2 ) 50 ) 89.1) 13
Beryllium 245 0.66 4 7.3 0.29 J 271 4.8 ) 5U
Calcium 169,000 -- - - 46,800 39,400 56,100 45,200
Chromium 15.1 11.4 100 0.043 868B 51
Cobalt 20.6 23.0 - 1.1 6 13.7 ) 22.2) 0.53)
Copper 12.2 9.33 1,300 150 74 B 44.4 43.4 6
Iron 894 1,000 - 2,600 34,000 126,000 230,000 24,800
Lead 213 3.18 15 - 47 B 70.2 71.8 331
Magnesium 11,500 -- - - 2,890 ) 5,810 7,260 2,870 )
Manganese 57.9 120 - 88 239 368 701 457
Mercury 0.081 091 2 1.1 02U 0.03) 0.04) 02U
Nickel 11.4 52.2 - 73 538B 61.6 62.5 348B
Potassium 12,700 -- - - 3,170 ) 8,020 9,130 2,930 )
Selenium - 5.00 50 18 35U 35U 211 35U
Silver - 0.36 - 18 048 22 5) 0.77)
Sodium 64,500 - - - 11,200 10,600 11,200 11,700
Vanadium 26.2 20.0 - 18 8.1) 107 155 36
Zinc 4.52 120 - 1,100 151 B 205 194 891
Dissolved Metals (UG/L)

IAluminum, Dissolved 100 87.0 - 3,700 127 ) 68.5 B 4,080 714 B
IArsenic, Dissolved 1.37 150 10 0.045

Barium, Dissolved 127 4.00 2,000 730 16.1) 8.2 27.4) 9.6)
Beryllium, Dissolved - 0.66 4 7.3 5U 5U 0.63 J 5U
Calcium, Dissolved 113,000 -- - - 48,900 40,600 54,100 46,700
Chromium, Dissolved 6.04 11.0 100 0.043 10U 10U 17.1 10U
Cobalt, Dissolved 0.7 23.0 - 1.1 1.8 0.97 ) 24) 50 U
Copper, Dissolved 3 8.96 1,300 150 25U 25U 9.9 25U
Iron, Dissolved 275 1,000 - 2,600 25,400 19,500 46,500 23,100
Lead, Dissolved 1.7 2.52 15 - 1) 10U 9.8 10U
Magnesium, Dissolved 11,200 -- - - 2,780 ) 2,290 ) 3,480 ) 2,810 )
Manganese, Dissolved 49.5 120 - 88 237 259 480 467
Nickel, Dissolved 12.2 52.0 - 73 248 43) 8.5 118
Potassium, Dissolved 12,600 - - - 3,040 J 2,830 J 3,920 J 2,690 J
Silver, Dissolved - 0.36 - 18 0.6 B 0.76 ) 1.2) 0.8)
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TABLE 5-9

AOC 6 Groundwater Detection and Exceedance Results; TNT Graining House and Catch Box Ruins Subarea

Site Inspection Report: Areas of Concern 1, 2, 6, 7 and 8
Cheatham Annex
Williamsburg, Virginia

Station ID CLEAN CAX BKG GW Eco Surface Water CLEAN MCL- CLEAN RSLs Tap CAA06-DWO1 CAA06-DW06 CAA06-DWO7 CAA06-DW08
Sample ID YE AQUIFER Screening Value - Fresh Groundwater (Nov. Adjusted (Nov. 2010) CAA06-DW01-1108 CAA06-DW06-1108 CAA06-DW07-1108 CAA06-DW08-1108
Sample Date 2010) 11/05/08 11/10/08 11/10/08 11/10/08
Chemical Name

Sodium, Dissolved 62,800 -- - - 11,100 11,400 11,200 12,200
[Thallium, Dissolved - 12.0 2 0.037" 188B 25U 1.7 ) 25U
\Vanadium, Dissolved 43 20.0 - 18 50 U 50 U 17.2) 50 U
Zinc, Dissolved - 118 - 1,100 5B 6 26.2 ) 5.1)

Notes:
Exceeds Background
Exceeds BKG & ECO
Exceeds BKG & Tapwater RSL

Exceeds BKG, ECO & Tapwater RSL
Exceeds BKG, ECO & MCL

Bold indicates detection

*Adjusted June 2011 RSL value
-- - No value available

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or
precise
R - Unreliable Result

U - Analyte not detected
UG/L - Micrograms per liter
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TABLE 5-10

AOC 6 Surface Water Detection and Exceedance Results
Site Inspection Report: Areas of Concern 1,2, 6,7 and 8

Cheatham Annex
Williamsburg, Virginia

Station ID Eco Surface Water CLEAN RSLs Tap X 10 for CAADG-SWO1 CAADG-SW02
Sample ID Screening Value - Fresh ||SW Adjusted (Nov. 2010) CAA06-SW01-1008 CAA06-SW01P-1008 CAA06-SW02-1008
Sample Date 10/23/08 10/23/08 10/23/08
Chemical Name
IISemivv:)latile Organic Compounds (UG/L)
bis(2-Ethylhexyl)phthalate 32.0 48 2.1 10U ouv
Di-n-octylphthalate 22.0 - 10U 0ou 22
Explosives (UG/L)
RDX 186 6.1 0.16 ) 04U 04U
Total Metals (UG/L)
Barium 4.00 7,300 19.6 J 19 19.8 J
Calcium - - 30,800 30,800 31,500
Iron 1,000 26,000 240 241 279
Magnesium - - 1,870 J 1,860 J 1,900 J
Manganese 120 880 374 371 38.6
Potassium - - 2,880 J 2,840 ) 2,990 J
Sodium - - 11,500 11,700 11,900
Thallium 12.0 037" 1.7 ) 25U 25U
Vanadium 20.0 180 50 U 50 U 0.41)
Zinc 105 11,000 341 3) 34)
Dissolved Metals (UG/L)
IAluminum, Dissolved 87.0 37,000 55.4) 36 ) 52.8)
Barium, Dissolved 4.00 7,300 17.51) 17.8) 159 )
Calcium, Dissolved - - 30,500 30,700 29,700
Copper, Dissolved 7.83 1,500 25U 25U 0.78 )
Iron, Dissolved 1,000 26,000 3541 31.8) 343)
Magnesium, Dissolved -- - 1,830 J 1,850 J 1,760 J
Nickel, Dissolved 45.6 730 0.52 ) 0.6 ) 0.45 )
Potassium, Dissolved -- - 2,720 ) 2,800 J 2,700 J
[Sodium, Dissolved -- - 11,700 11,800 11,700
\Vanadium, Dissolved 20.0 180 50 U 0.46 ) 0.41)
Zinc, Dissolved 103 11,000 28) 29 24)
\Wet Chemistry
Hardness (ug/l) -- - 84,600 NA 86,400
Notes:
Exceeds ECO

Exceeds Tapwater RSL

Bold indicates detection
1Adjusted June 2011 Tapwater RSL
-- - No value available

NA - Not analyzed

J - Analyte present, value may or may not be accurate or

precise
U - Analyte not detected

UG/L - Micrograms per liter
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TABLE 5-11

AOC 6 Sediment Detection and Exceedance Results
Site Inspection Report: AOC1,2,6,7 and 8
Cheatham Annex

Williamsburg, Virginia

Station ID i . CAA06-SD0O1 CAA06-SD02
Sample ID Eco Sediment || CLEAN RSLs Res Soil X |\ \ o <n51 008 CAAO6-SDO1P-1008 CAAD6-55D01-1008 CAAD6-5D02-1008 CAAO6-55D02-1008
Screening Value - 10 for SD Ad |

sample Date Fresh (Nov. 2010) 10/23/08 10/23/08 10/23/08 10/23/08 10/23/08
Depth 0-4" 0-4" 48" 0-4" 48"
||Chemica| Name
"Semivolatile Organic Compounds (UG/KG)

2,6-Dinitrotoluene 187 61,000 99 U 100 U 100 U 100 U 260
bis(2-Ethylhexyl)phthalate 4,094,000" 350,000 3,300 J 480 UJ 680 U 480 U 600 U
Di-n-octylphthalate 50,600 -- 2,500 J 480 UJ 680 UJ 480 UJ 600 UJ
Explosives (UG/KG)

2,4,6-Trinitrotoluene -- 36,000 9 U 100 U 100 U 100 U 150
4-Amino-2,6-dinitrotoluene 107* 150,000 9 U 110 100 U 100 U 100 U
Total Metals (MG/KG)

Aluminum 25,500 77,000 2,200 J