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— PREFACE

A Resource Conservation and Recovery Act (FtCRA) Facility lnvestgation (HFI) of the
Off-Site Weapons Storage Area (WSA) at Naval Air Station (NAS) Fort Worth, Joint
Rasarve Baae, Carswell Field, Texas (identified as Project No. 96.8117) will be
conducted to determine whether hazardous constituents have been released into the
• nvi ro nment.

This Work Plan (WP) was prepared by The Environmental Company, Inc. (TEC) under
contract No, F41G24-YS-D-0002, Delivery Order 0000. This WP Ia a project .ecoping

— document for Project No.96-8117.

This WP provides a summary of existing information, presents an overview of project
organization, and describes the methods to be utilized in completing the RFI.

Thia WP was written under the direotion of Mr. ob Dufiner, P.E., TEC Project Manager.

— The Contraàllng Officer's Representative for th!s project is Mr. Charles Rice, Air lorce
Certer for Environmental Excellence (AFCEE)P Environmental Restoration Branch
(ERB), Brooks Air Force Base (AFB), Texas,

—

Approved y: Date:

Bob Dutfner, P.E.
Project Manager
The EnvIronmental Company, Inc.

—
Approved By: Date:

— Jack E. Wilson, P.E.
Project Director
The Environmental Company. Inc.
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— NOTICE

This report has been prepared for the United States Air Force (USAF) by The
Environmental Company, Inc. (TEC) for the purpose of aiding in the implementation of a
final remedial action plan under the Air Force Installation Restoration Program (IRP).

Although the area of study Is being investigated in accordance with IRP guidance, the area
has not been identified as an IRP site. NAS Fort Worth (formerly Carswell Air Force
Base) is undergoing property disposal/reuse pursuant to the Defense Base Closure and
Realignment Act of 1990 and Round It of the Base Closure Commission deliberations. The
area of study is being considered for property disposal or reuse and the Air Force Base
Conversion Agency (AFBCA) desires to investigate the area to confirm or deny the
presence of contamination.

As the report relates to actual or possible releases of potentially hazardous substances,
its release prior to a USAF final decision on remedial action may be in the public's
interest. The limited objectives of this report and the ongoing nature of the IRP, along
with the evolving knowledge of site conditions and chemical effects on the environment
and health, must be considered when evaluating this report since subsequent facts may
become known that may make this report premature or inaccurate.

Acceptance of this report in performance of the contract under which it is prepared does
not mean that the Air Force adopts the conclusions, recommendations, or other views
expressed herein, which are those of the contractor only and do not necessarily reflect
the official position of the USAF.

Copies of this report may be purchased from:

a. Government agencies and their contractors registered with the Defense Technical
Information Center (DTIC) should direct requests for copies of this report to:

— Defense Technical Information Center
Cameron Station
Alexandria, VA 22304-6145

b. Non-Government agencies may purchase copies of this document from:

— National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
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1.0 INTRODUCTION

This Work Plan (WP) was prepared by The Environmental Company, Inc. (TEC) under
Contract No. F41624-95-D-8002, Delivery Order 0009. This WP describes the final
field activities in support of the RCRA site closure of the Offsite Weapons Storage Area
(WSA) at Naval Air Station Fort Worth Joint Reserve Base Carswell Field, Texas under
Texas Natural Resources Conservation Commission (TNRCC) Risk Reduction Standard
Number 2 (RRSN2) and the Leaking Petroleum Storage Tank Program (LPST)
regulations (TNRCC 1993, 1994). These activities were initially discussed in The
Of (site Weapons Storage Area Final Characterization, Removal Action, and Site Closure
letter dated July 2, 1996 (Appendix A). In the letter, TEC identified areas or individual
sample locations requiring additional action because contaminant concentrations exceeded
site soil cleanup levels. The objective of the final field effort described in this WP is to
address these areas and locations in a cost-effective and timely manner and obtain site
closure. To achieve this goal, the final field effort will be performed following a two-
phased approach consisting of the following:

• A focused final field characterization effort consisting of:
- verifying previously reported results by resampling at previous locations

and depths;
- further determining the extent of contamination as needed; and
- determining association of PAHs with potential roadway run-off.

• A location-specific action to reduce soil concentrations to site cleanup levels.

This WP was prepared in accordance with the procedures and requirements documented
in the Draft Work Plan and Draft Sampling and Analysis Plan (Draft Field Sampling
Plan, and Quality Assurance Project Plan) for the RCRA Facility Investigation (RFI) of
the Offsite WSA (TEC 1 996a, b). It was prepared In part to fulfill requirements
outlined in a directive(February 16, 1995) issued by the TNRCC to the Air Force Base
Conversion Agency (AFBCA) that summarized Solid Waste Management Units (SWMUs)
requiring RFIs, including the Offsite WSA Waste Accumulation Area adjacent to Building
8503 (SWMU 59). In addition, other areas at the Offsite WSA have been investigated
for the purposes of initiating disposal/reuse of the property.

The final field characterization and removal action described in this WP will complete
the process established in the Draft Work Plan (TEC 1996a) of achieving the overall
project goal of characterizing environmental conditions at the Offsite WSA in support of
SWMU 59 closure and the disposal/reuse of the property.

The site environmental setting, history of site environmental activities, conceptual site
model, and project applicable or relevant and appropriate requirements (ARARs) upon
which the RCRA investigation of the Offsite WSA has been based are described in the
Draft Work Plan (TEC 1996a).

1 . 1 SUMMARY OF PREVIOUS SITE ACTIVITIES AND REPORTS

This section describes the activities performed and documentation prepared to date by
TEC under Contract No. F41624-95-D-8002. These activities and reports, in
chronological order, include:

1-1
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• Draft planning documents (December 1996)
• Initial field investigation effort (August 1997)
• Draft RCRA Facilities Investigation Report (January 1998)
• Field investigation effort (February 1998)
• Addendum to the Draft RCRA Facilities Investigation Report (May 1998)
• Supplemental Field Sampling letter and effort (May 1998)
• Offs/te WSA Final Characterization, Removal Action, and Site Closure letter

(July 1998)

A brief description of each activity and report is provided below.

Draft Planning Documents (December 1996)
TEC prepared a draft work plan, draft sampling and analysis plan (SAP) [which includes
the draft field sampling plan (FSP) and quality assurance project plan (QAPP)], and
health and safety plan (HSP) in December 1996 in support of the RFI field investigation
efforts performed at the Offsite WSA (TEC 1 996a, b, C). These documents constitute the
scoping documents required by the Statement of Work (SOW) for this contract and
delivery order. The 1996 Draft Work Plan provides the overall objectives, procedures,
and requirements for the RFI investigation of the Offsite WSA. It summarizes the
conceptual site model, project objectives, facility investigation tasks, and reporting
requirements. The FSP presents the requirements and procedures for conducting field
operations and investigations. The FSP was prepared to ensure that data quality
objectives specified for this project are met, field sampling protocols are documented
and reviewed in a consistent manner, and collected data are scientifically valid and
defensible. The QAPP presents the policies, organization, functions, and Quality
Assurance/Quality Control (QAIQC) requirements designed to achieve the data quality
goals described in the SAP. The QAPP establishes the analytical protocols and
documentation requirements to ensure that data are collected, reviewed, and analyzed in
a consistent manner. The HSP establishes a site health and safety program that
identifies, evaluates, controls, and reduces health and safety hazards for all field
activities associated with this contract.

All work performed under this final field effort WP will adhere to the project-specific
procedures and requirements set forth in the above draft planning documents.

Initial Field Investigation Effort (August 1997)
The initial field investigation activities consisted of soil, sediment, and groundwater
sampling and facilities surveys completed at eight potential source areas, including:

• outdoor materiel storage and maintenance areas (A-i, A-2);
• unpaved perimeter of the Waste Accumulation Area and Bldg. 8503 (A-3);
• disturbed surface area southwest of the Control Fence (A-5);
• Explosive Ordnance Disposal (EOD) Range;
• bunker floor drain outlets;
• removed Underground Storage Tank (UST) locations;
• vehicle fueling area (A-4); and

1-2
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areas beneath transformers.

In addition to these potential source areas, samples were collected from on site
drainageways and the Paluxy Aquifer groundwater to directly characterize potential
contaminant migration pathways. Samples were also collected to determine site-specific
background soil and groundwater conditions. Subsurface soil samples were collected and
logged continuously. A total of 422 soil, sediment, groundwater, and quality control
samples were collected and analyzed for inorganics, volatile organic compounds (VOCs),
semivolatiles (SVOCs), pesticides/polychlorinated biphenyls (PCBs), explosives, total
petroleum hydrocarbons (TPH), and polycyclic aromatic hydrocarbons (PAHs).

Draft RCRA Faculties Investigation Report (January 1998)
This draft report (TEC 1998a) presents the activities and results of the initial field
investigation and facilities survey effort conducted in August 1997. Analytical results
for samples collected were presented in the report and compared to background levels
and RRSN2ILPST cleanup levels. Exceedances of cleanup levels were Identified in five of
the nine investigation areas.

The report demonstrated that contamination is generally limited to the upper horizon of
soil (0 to 0.5 feet below ground surface Ibgs]) and does not appear to have migrated
vertically. Inorganic and semivolatile compounds are most prevalent in surface samples
and typically decrease to either background levels or below detection limits after 0.5
feet bgs. Semivolatiles detected in subsurface soil at the former UST locations are likely
the result of direct tank leaks below the surface rather than vertical migration. Both
drainageway sediment and Paluxy Aquifer groundwater sampling support the conclusion
that contamination is not migrating either vertically or off site. Detects in drainageway
samples are confined to the adjacent source areas or to upgradient most samples within
the drainageway. Inorganics in the groundwater were either below background or not
attributable to the site. Organic compounds were not detected in groundwater.

Field Investigation Effort (February 1998)
Investigation activitie performed in February 1998 consisted of collecting
environmental samples that could not be obtained during the initial field investigation
due to weather constraints. Samples were collected from drainageway surface water and
seep surface water and sediment to directly measure potential contaminant migration
pathways. Background surface water samples were collected from an off site
drainageway that was not impacted by site-related contamination. Drainageway and seep
samples were tested for the same set of arialytes described inthe Draft WP.

Soil samples were also collected from four locations previously sampled during the
initial field investigation to verify the presence of relatively high contaminant
concentrations at those locations.

Addendum to the Draft RCRA Facilities Investigation Report (May 1998)
An addendum report was prepared in May 1998 (TEC, 1998b) to present the results of
the February 1998 investigation completed at the WSA, the results of the synthetic
precipitation leachate procedure (SPLP) performed on archived soil samples, and the
final soil cleanup levels (CUL5) modified according to the SPLP results. The Addendum

— 1-3
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concluded that detected chemical concentrations in both surface water and seep sediment
samples were either below background levels or below risk-based screening criteria.
Therefore, no cleanup levels were developed for these media and no further action is
required.

Soil verification samples collected as part of the supplemental investigation effort
indicated that either considerable variability exists in the vicinity of the locations
where relatively high concentrations were originally reported or the concentrations, as
reported in the Draft RFI report, do not truly represent conditions at those locations.
These results are used in this WP to identify the need for additional sampling at sample
locations A3-006, DW3-OO1, and DW4-OO1.

The SPLP was performed on several soil samples collected during the August 1997 field
activities to develop site-specific soil cleanup levels for the soil to groundwater cross-
media pathways, as allowed for in TAC Chapter 335, Subchapter S (TNRCC 1 993c). The
SPLP results were used to significantly modify the soil cleanup levels for inorganics
originally developed in the Draft RFI report.

Supplemental Field Sampling Letter and Field Effort (May 1998)
The supplemental field sampling letter (TEC, 1998c) describes field sampling activities
proposed for:

• a previously unidentified leach field located south of the WSA; and
• 11 surface water locations previously sampled during the February 1998

Investigation effort.

Subsurface soil samples were collected at three locations, one inside the leach field area
and two on the downgradient perimeter of the leach field. Drainageway and seep surface
water samples were collected from 3 previously sampled locations and analyzed for
explosives only. Two of these samples represented background locations. Surface water
samples were not collected at all proposed locations due to the lack of water. One
sediment sample was collected from each of the four seep locations. This effort was
undertaken because the explosives results for the original data were rejected during data
validation.

Offsite Weapons Storage Area Final Characterization, Removal Action, and
Site Closure letter (July 1998)
The purpose of this letter report (TEC, 1 998d) was to initiate final characterization and
corrective action activities by presenting the final soil cleanup levels and proposing the
actions necessary for site closure of the Offsite WSA. The letter provides the:

• final site soil cleanup levels;
• approach for selecting the soil cleanup levels;
• review of the SPLP results pertinent to developing cleanup levels;
• cleanup levels comparison to determine whether site concentrations pose a threat

to human health or the environment and to identify areas needing further
characterization or action; and

• investigation status and proposed actions of site study areas.

1-4
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The final RRSN2 soil cleanup levels for the Offsite Weapons Storage Area are provided in
Table 1-I. Four of the cleanup levels (for arsenic, mercury, copper and
benzo(a)pyrene) have been modified from those originally presented in the Draft RFI
report and Closure letter because of modifications made to RRSN2 medium-specific
concentrations in TF'JRCC (1998).

The contents of the letter pertinent to the final characterization effort are further
described in Section 2.0 of this WP.

1 . 2 PROJECT ORGANIZATION AND RESPONSIBILITIES

TEC has assembled a team of highly qualified professionals to both manage and execute the
tasks required for the successful completion of this characterization and corrective
action effort. The Draft Work Plan (TEC 1996a) provides a project organizational
chart and a point-of-àontact listing that identifies key proiect personnel.

1-5
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Table 1-1. Proposed Final RRSN2 Soil Cleanup Levels for the Offsite Weapons Storage Area Samples

Proposed RRSN2 Soil Cleanup Level

copc Cleanup LeveI (mg/kg) Basis

Metals

Antimony 4.5 Background UTL9595

Arsenic 0 1O 5)
Copper 130 RRSN2 Groundwater Protection

Iron 48 100 (49,100) SPLP

Mercury . 0. RRSN2 Groundwater Protection

Nickel 75 (207)
Thallium

.

1.3 Background UTL9595

Semivolatiles (UST Sites)
Benzoaanthraoene PRSN2 Res )n9estln/Inhalation

a)rene 0.088 RRSN2 Res. ln9estion/Inhalation

eno(bttuoranthene G,ea R.N2 Res lrest)oMnhatation
Chrysene . 7.2 RRSN2 Res. lngestion/inhaiat!on

Dibenzoa,h)arflhracerte RRSN2 Res tngestionlinhalation

lndeno(i,2,3-c,d)pyrene .. .
RRSN2 Res Ingestion/inhalation

Semivolatiles (non-UST Sites)
. .

Benzo(a)anthraQene 0 012 RRSN2 Groundwater Protection

Benzo(a)pyrene 0.0200 RS N2 Groundwater Protection

Benzo(bfluoranthene 0 1 2 RN Groundwater ProtecticR
Chrysene .... 1 .2 FRRSN2 Groundwater Protection

Dibenzo(a,h)anthrae 0 001 RRSN2 Groundwater Protection

!ndeno(1,2,3-c,d)pyrene 0 012 RIRSN2 Groundwater Protection

Explosives . . .... .

2,4 Dinilrotokiene 0 01 RFSW2 Groundwalør Protection

2,6-Dinitrotoluene 0.012 IRRSN2 Groundwater Protection

COPC - chemical of potential concern

NA - not available

Ros. - residenUal

RRSN2 - Risk Reduction Standard Number 2

SPLP Synthetic PrecipitatIon Leachate Procedure

UTL - upper tolerance limit

Value In parentheses Is the proposed cleanup level for Dralnageway 9 It based on the SPLP results.

b Soil concentration corresponding to DW9 leachate Is below background.
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2.0 FINAL CHARACTERIZATION TASKS

This section summarizes the investigation status and additional sampling requirements
for final characterization and closure of the Offsite WSA site.

2 .1 INVESTIGATION STATUS AND PROPOSED CHARACTERIZATION

Comparison of site concentrations with the CULs and further comparison with the final
modified CULs in Table 1-1 in the July 1998 Offsite Weapons Storage Area (WSA) Final
Characterization, Removal Action, and Site Closure letter (TEC 1 998d) forms the basis
for determining whether areas need further characterization and/or removal actions.
The complete comparison is provided in Tables 4 through 8 in Appendix A. The results of
this comparison are graphically depicted in Figures 3 and 4, Appendix A and are outlined
below. The results of this comparison have deviated somewhat because of modifications
in the CIJLs (Section 1.0). These differences are reflected in the discussion below.

Areas in which characterization data currently available are sufficient to satisfy site
closure requirements under RRSN2 and LPST (USTs only) and no further action is
warranted include:

• Outdoor Materiel Storage/Maintenance Area A-i, except A1-019 and A1-028;
• Outdoor Materiel Storage/Maintenance Area A-2;
• Vehicle Fueling Area A-4;
• Disturbed Surface Area A-5;
• EOD, except EOD-006 and EOD.009;
• Bunker Floor Drains, except BD-002 and BD-005;
• Former USTs near Bldgs. 8503 and 8514;
• Electronic Transformers (all);
• Drainageways 2 and 5 through 9; and
• Drainageway sample locations DW3-002, DW3-003, and DW4-002.

Either no chemicals of potential concern (COPCs) were identified in these areas or site
concentrations were below RRSN2 or LPST target cleanup levels. Exceedances of CULs
occur in samples collected from the following areas or individual sample locations:

• Sample locations Ai-019 and A1-028;
• Building 8503 and SWMU 59 Area A-3;
• Sample locations EOD-006 and EOD-009;
• USTs near Bldgs. 8500, 8505, and 8507;
• Bunker Floor Drains BD-002 and BD-005;
• Drainageway 1; and
• Sample locations DW3-OOi and DW4-00i.

A summary of the CULs comparison which identifies only those areas and/or locations
where contaminant concentrations exceed CULs is presented in Table 2-1.

Contamination above CULs at these areas and/or locations can be organized into the
following four categories:

2-1
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1) PAH detects with known sources.

Areas in which PAHs were detected and are attributed to a known source include
former UST sites near Buildings 8500, 8505 and 8507, as well as the
Drainageway 3 sample location (DW3-001) adjacent to the UST associated with
Building 8505.

2) PAH detects with no known sources.
PAH detections with no known sources appear along roadway and parking areas.
PAHs are suspected to be associated with run-off impacted by vehicle related
contaminants. These locations include Area A-3, Drainageway 1, sample location
A1-019, and sample location DW4-001.

3) Isolated high-level detects of inorganic compounds with no known
sources.
Isolated high-level detects of inorganic compounds with no known sources have
been identified at several individual sample locations in A-i, A-3, Bunkers
8531 and 8535, and the EOD. These detects were generally found to be outliers
in the data sets used to calculate exposure point concentrations (EPCs) or are
single detects in a data set of non-detects. Compounds detected include nickel,
mercury, copper, iron, antimony, and thallium.
The presence of elevated iron levels in these locations is likely attributable to
iron-containing metal objects that were stored on the ground surface throughout
the area. Because the cleanup level for iron is based on background rather than
health and the compound is associated with low toxicity, no further action is
recommended and no remedial action with respect to iron is proposed at these
locations.

4) Isolated detects of dinitrotoluenes with a known source.
Dinitrotoluene compounds (2,4- and 2,6-dinitrotoluene) were detected in one
sample collected outside and east of the main EOD area. These compounds were not
detected in other samples and the detects appear to be isolated. The EOD pit is
assumed to be the source.

Each of these categories is discussed in more detail in Appendix A.

Contaminant migration pathways documented in Section 4.0 of the draft }RFI report (TEC
1998a) demonstrated that contamination, when present, was generally within the top
portion of the soil horizon and was limited in the subsurface samples (0.5 feet to
refusal). Figure 3 in Appendix A depicts this pattern for Area A3 and DW1 where PAHs
detected above CULs were reported for a majority of surface soil samples (0.0 - 0.5 feet
bgs), while contamination levels decreased or were below the detection limit in
subsurface samples (0.5 feet bgs to refusal). Therefore, with a few exceptions the final
investigation will focus on determining the horizontal extent of contamination and will
assume the vertical contaminant pattern documented in the draft RFI report (TEC,
1 998a).

2-2
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Table 2-i. RRSN2 Soil Cleanup Level Exceedances at Specific Investigation Areas and Locations

RRSN2 EPC' (mg/kg)
Human Health Surface Subsurface

Area COPC CUL (mg/kg) Soil Soil
Area A-i Metals

Nickel© Ai028b
•. . .. ..

Semivolatiles

enzo(apyrene A1-019 0 0012 0 086 ND

@Ai-019 0.0012 O.091c ND

Area A-3 Metals

Antimony @ A3 019 02b 4 5 1300
Antimony @• A3OlgO3b 4.5 88 5—
Antimony @ A3 020 02b 4 5 13 7
Mercury @A3OO6b ... 0.11

Semlvolatiles

ero(aanthracene (area PC) 0 012 1 7 CUL
— ... .. . Benzo(a)pyrene (area EPC) 0.02 1.5 <CUL

Ben2(b)fluoranthene (area EI'C) 0 012 2 CUL

Chsene(areaEPC) 1.2 1.7 <CUL
ndeno(123 c,d)pyrene (area PC) 0 012 0 9 <CUL

Benzo(aanthracene at A3 002) 0 012 NA 0 069
— Benzo(a)pyrene (at A3-002) 0.02 NA 0.062

: : 1. zc]Uothh (l A2-O0) .. O1 � I... El . 1 lENA 1. .1 0.12...

Benzo(a)anthraoene (at .A3-013) 0 012 NA 0 40
Benzo(a)pyrene (at A3-013) 0.02 NA 0:42
Benzo(b)tluoranthene (at A3-013) 0 012 NA 0 52

deno(1,2,3-c,d)pyrene (at A3013) :901.2 .
NA

EOD Range Area Metals .

.— ::: .: Th( at EOO-0O9 .H.E. : I. :1

Explosives

2,4-Dinitrotoluene(aIEOD-006) .
0.12 ND

I I. loi2 :

—
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Table 2-1. (continued)

RRSN2 EpCa (mg/kg)
Human Health Surface Subsurface

Area COPC -— CUL (mg/kg) Soil Soil
Bunker Dratns —

Bunker 8531

Mercury at 8D0021' 0 11 0 2 ND

Bunké8535 .. . . .. .: I: ::. : :1

Coppe atBD0O5b
. .

30 P .
166

UST Areas UST-8500

8enzo(a)anthracne (area EP 0 88 NT 1 1

Benzo(a)pyrene (area EPC) 0.088 NT 1.6

Benzo(bfIuorathene larea PC) 0 88 NT 0 9
Dibenzo(a,h)anthracene .

0.088 ::. ....: ?. 5•;••

UST-8505

en)ren (àré ) . . .. ••.

UST4SO7

(area EPC) 0.088 NT 0.16

Drainageways DW1

Benzo{a)anthracene farsa EPC) 0 012 0 44 <CUL
(area EPC) 02 3 CUL

Benzo(bfIuoranthene larea EPC) 0 012 0 55 CUL
• Indeno(1,2,3-c,d)pyrené (area EPC) 0.012 0.27 <CUL

Benza(a)anthracerie @DW1-001 0012 NA 0 14
Benzo(a)pyrene @ DW1-001 0.02 NA 0.11
Benzo(a)flouranthene @ DW 001 0 012 NA 0 22
Indo(12,3-c,d)pyrene@DW1-OQ1 :: NA 0.24

DW3

Benzoa)anthracene (at 0W3 001) 0 012 2 NT

Benzo(a)pyrene (at DW3-00i) •0.02 1.4 NT

Benzo(b)fIuoranthen (at 0W3 001) 0 012 2 NT

• . •PhrYseneat DW3-00!) 1.2 2.1 T

Tndeno(t,2,3 c,d)pyrene cat EW3 001) 0 012 0 83 NT
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Table 2-1. (continued)

—
RRSN2 EPC (mgIkg)

Human Health Surface Subsurface
COPe CUL rng/kg Soil Soil—

0W4

Benzo(a)anthracene(at DW4-0O1) 0.012 1.4 NT

enzoca)pyrne (at DW4-oo1 G2 1 3 NT

Benzo(b)fluorarithene (at DW4-O01) .012 i. NT

Chrys.ene cat DW4 OOI 1 2 1 4 NT

— . p•,h)antrace•• (at DW4-ao1) 12 0.074 :. NT

te1oC1,2.d)pyrerG (at DW4.O01) O.� NT
BB - below background

NA - Individual contaminant levels not considered since location results included in area EPC deternination.
ND - not detected.
NT - not tested.

8EPCs compiled in Appendix P of the Draft RFI Report for the Offsite Weapons Storage Area.

tlLocation of outlier concentration.

CExceedance represents one sample location (shown next to COPC name), where the only
detected concentration was reported.

dExceedance represents the highest of two detects. The other detected concentration is 0.1 mg/kg,
which is below the CUL.

—
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Surface soils will be collected at all sample locations to determine horizontal extent.
However, subsurface soil samples will also be collected to determine vertical extent at
the following sites:

• locations A3-002 and A3-013;
• the EOD sample locations;
• DW3-OOland DW4-001; and
• the former UST locations.

Subsurface samples will also be collected at sample locations A3-019 and A3-020 to
verify reported results from the September 1997 sampling event.

Subsurface soil samples will be collected 10 feet in each direction from the original
sample location at the EOD sites to determine the vertical extent of contamination.

Sample DW3-001 was located at the outfall pipe draining the interior of Bldg. 8505,
—

which is assumed to be the source of contamination. During the August 1997
investigation, samples were limited to surface soil; therefore, subsurface soil samples
will be collected at this location to determine extent of contamination.

PAHs detected near DW4-001 are suspected to be due to roadway run-off. Surface and
subsurface sampling will be conducted at DW4 to verify this assumption. During the
August 1997 investigation, samples were limited to surface soil, therefore, subsurface
soil samples will be collected at this location to determine the vertical extent of
contamination. If sample analysis indicates contamination is not due to roadway run-off,
optional samples may be collected.

Subsurface contaminants detected at the former USTs are related to the depth of the —
former USTs and not vertical migration. The USTs extended down to the limestone
bedrock, which hinders vertical migration. In this case, because the source of
contamination is well understood, soil associated with the USTs will be removed based on
results provided in Section 3.0 of the Draft RFI Report (TEC 1998a).

Following the focused characterization on the areas and locations described in Section 2.2
of this WP a limited removal action will be performed. The action will include removing
soil from the locations and areas where final field characterization results indicate
contaminant concentrations above cleanup levels. A discussion of removal actions is
provided in Section 3.0.

Existing data and data collected as part of the final field characterization effort will be
used to demonstrate that RIRSN2 CULs (Table 1-1) have been attained. Following the
removal action, limited "cleanup confirmation" sampling is proposed. TEC expects that,
in general, the degree of characterization prior to the removal action will be sufficient
to document site closure under RRSN2 and LPST regulations.

In addition to characterizing areas with contaminant concentrations above the CUL, the
leach field area will be defined with respect to background levels.

2.2 FIELD SAMPLING REQUIREMENTS

This section summarizes the sampling activities that will be conducted at each location
and area with CUL exceedances listed in Section 2.1 of this WP. A summary of sample

2-6
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locations and numbers of surface, subsurface and optional samples to be collected at each
site is provided in Table 2-2. Table 2-3 provides a summary of the number of
verification and extent samples to be collected at each site, as well as the analyses to be
performed. Optional samples are not included on Table 2-3.

Surface and subsurface soil samples will be collected, handled, prepared, and shipped in
accordance with procedures specified in the Draft FSP (TEC, 1996b). Decontamination
procedures and disposal of investigation derived waste (IDW) will be performed as
described in Sections 5.12 and 5.13 of the Draft FSP (TEC 1996b).

2.2.1 Sample Locations A1-019 and Al-028
investigation Area
The area between Building 8503 and Munitions Storage Bunkers 8531, 8533, and 8535
(Area A-i) was reportedly used to temporarily store munitions components.
Maintenance activities such as sanding, painting, and general cleaning may also have
been performed in this area. Initial characterization of this area was completed in
August 1997 and sample results showed that exceedances of PAH and nickel cleanup
levels occurred in surface soil at sample locations Al -019 and Al -028, respectively.
These compounds are either not detected or below cleanup levels In subsurface soil
samples from these locations. Therefore, this final field characterization will focus on
the surface soil at these two individual sample locations.

Task Objective

The objectives of the additional sampling are to

• verify PAH contamination at sample location A1-019;
• determine if contamination at Al -019 is due to roadway run-off;
• verify nickel contamination at sample location A1-028; and
• determine extent of contamination at Al -028.

Task Scope and Rationale

A total of ten surface soil samples will be collected from locations near Al-019 and
A1-28 shown on Figures 2-I and 2-2. No subsurface soil samples will be collected.

In the vicinity of location Al -01 9, five samples will be collected to determine extent
and to Indicate if the source of the PAH contamination associated with roadway run-off.
These samples will be analyzed for PAHs by Method SW8270 with quick turnaround
from the laboratory. If results indicate PAH contamination Is consistently adjacent to
the road and concentrations decrease with distance from the road, it will be assumed that
the source of contamination is roadway run-off. Samples near A1-19 will be collected
as follows.

• One verification sample will be collected at the original sample location, Al-
019, to verify PAH contamination.

• Two samples will be collected 20 feet north and south of the original sample.
• Two samples will be collected 10 feet east of Al -019 off of the original location.

2-7
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a Table 2-3. Sample Analysis Summary
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________________ Number_of_Analyses ______
Per Sample Depth -- Per Analysii -

o — —
— B. A 0 4 4 -- —
o ' o 2 —d S — 4 0— a e 3 3 c —

EU - li - IIt 10c-'i0C= a . N a. Total
AraaorLocation c 2. if . __p

1 1 1

4 4 .
. .

. 4

1 I 1

4 .
.

. 4 4

8 2 13 . 10
4 4 .

.
.

.
.

.

4 1 5 5
I 1

2' 2 2
.2 2

1 1 2 2
a

. ..
8

1 1 2 2
3 3 6 6

1 . 1 1

1 2 2
1 1 .. ..... .: 2

1 3 3
1 1 3 . . 3

2 2 2 . . : 2 2

1 2 2

4 L i .
8

T6kjji.::., 47 21. 8., 42 10 6 5. 9 2 76

'Since optional samples are for planning purposes only, they are not induded on this table.
—

See text for specific depth intervals

A1?O19 ...
Verification
Extent

I
Verification --

Extent..

Edge of Pad
Top of Hl
DWI

A3-0 19
—

I A3-020

EQD-OO6
Verification
Extent

EOD-009
Verification

— Extent

80.002 ::
Verification
Extent

80.005
— Verification

I Ext9t

DW3001 I
— Veritication

Extent

Leach Flit!

DW4001
Verification
Etent:
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Verification and extent determination samples will also be collected in association with
the nickel contamination indicated at location A1-028 (Figure 2-2). These samples will
be analyzed with quick turnaround from the laboratory. Samples collected from the area
around A1-028 will be analyzed for nickel only (Method SW6OIOA). Samples will be
collected near Al -28 as follows.

• One verification surface sample will be collected at the original sample location,
A1-028, to verify the nickel contamination.

• Four surface samples will be collected 10 feet to the north, south, east and west
of the original sample.

If results of the characterization samples indicate nickel contamination, optional
samples may be collected to further determine the area of contamination.

2.2.2 Area A-3 and Drainageway 1

Investigation Area

Building 8503 was the primary maintenance and inspection facility. The entire building
is surrounded by a concrete surface. The Waste Accumulation Area (SWMU 59, Area A-
3) is located directly west of the southern end of Building 8503, along the edge of the
concrete surface. Drainageway 1 (DW1) drains Building 8503 and runs along the west
side of the building, draining to the south.

Surface and subsurface soil sample locations in Area A3 are located in close proximity to
soil sample locations in DWI. Surface soil samples from both A3 and DW1 showed PAH
concentrations above CULs. Because of the close proximity of these areas and the similar
types and levels of contaminants, areas A3 and DW1 will be characterized as one unit in
this WP.

Mercury and antimony also exceeded CULs in subsurface soil samples collected at three
locations in A-3. Samples collected in August 1997 showed high levels of mercury at•
sample location A3-006. A verification sample collected in February 1998 contradicted
the August results by indicating mercury at this location was below the CUL. Antimony

— CULs were exceeded at sample locations A3-019 and A3-020 for subsurface soils.

Task Objective

Several individual sample locations in A-3 have detects of inorganic compounds and PAH
concentrations above CULs. In addition, PAHs not attributable to known sources were
detected above CULs in samples collected from DW1. The PAHs were located in surface
soil along the roadway and parking areas associated with Building 8503 and may be
associated with roadway run-off. The objectives of the final characterization are to

• determine if PAH contamination is related to roadway run-off;
• determine extent of PAH contamination if not related to roadway run-off;
• verify mercury contamination at sample location A3-006; and
• verify antimony contamination at sample locations A3-019 and A3-020.

2.12
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Task Scope and Rationale

Thirteen characterization samples and five verification samples wilt be collected in the
A-3/DW1 area. The majority of the characterization samples will be collected around
the edge of the roadway and drainage ditch to determine if PAH contamination is related to
roadway run-off. PAHs will be analyzed be Method 8270 with quick turnaround from
the laboratory as described in Section 2.2.1 of this WP. Samples locations are shown on
Figure 2-3.

• Eight surface samples will be collected for PAHs 15 feet from the northern and
southern edge of the concrete pad (10 feet from the original sample locations).
Subsurface samples (0.5 to 2.5 ft bgs) will also be collected at two of the
locations adjacent to A3-002 and A3-013.

• Four surface samples will be collected for PAHs at locations 30 feet from the edge
of the pavement on top of the west hill and north hill. Two locations will be on
the west hill and two locations will be on the north hill.

• Four surface samples will be collected for PAHs at locations within the
drainageway DW1. Three will be within the ditch, one will be five feet
downgradient from DW1 -009. A subsurface sample will also be collected at the
location closest to DW1 -001.

Additional samples will be collected to verify the previously reported inorganic results.
Mercury and antimony will be analyzed with quick turnaround from the laboratory as
described in Section 2.2.1 of this WP.

One verification sample collected from A3-006 in February 1998 yielded a mercury
concentration of 0.079 mg/kg contradicting the original reported mercury
concentration of 10.9 mg/kg. Additional verification of the mercury levels will be
performed as follows.

• One surface sample will be collected at for mercury (Method
SW7470A1SW7471A) A3-006 location to confirm the absence of mercury
above CIJLs.

If analysis reveals mercury contamination above CULs, optional samples may be
collected to further define the extent of contamination.

Original subsurface soil samples collected from 1 to 7 feet below ground surface (bgs)
at sample locations A3-01 9 and A3-020 contained unusually high levels of antimony.
There are no known sources of antimony in the area and the samples were collected below
a thick concrete pad. Antimony was not identified anywhere on site at the concentrations
reported for these samples. During drilling operations, concrete particulates may have
been carried into the borehole, potentially attributing to the antimony contamination.
Therefore, a section of the concrete pad will be removed at four location , two near A3-
19 and two near A3-20. Two verification samples will be collected at each of these
locations and analyzed for antimony (Method SW6O1 OA)as follows.

• Two verification samples will be collected at locations within 5 feet of A3-019 at
intervals of 1 to 3 feet bgs and 5 to 7 feet bgs intervals.

• Two verification samples will be collected at locations within 5 feet A3-020 at
intervals of 3 to 5 feet bgs and 5 to 7 feet bgs.
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As indicated the suspected source of antimony Is the concrete pad and final
characterization is not expected to reveal antimony contamination, However, if analysis
reveals antimony contamination above CULs, optional samples may be collected to
further define the extent of contamination.

2.2.3 Sample Locations EOD-006 and EOD-009

Investigation Area

The EOD range was located directly to the west of the site on a flat area of approximately
40,000 square feet (see Figure 2-4). Warning signs mark the perimeter of the former
range. Surface and subsurface soil samples were collected where ordnance related
debris or burial pits were located. Dinitrotoluene compounds were detected from a
burial pit location (EOD-006) outside and east of the main EOD area at the depth of
refusal. Thallium was detected at a location (EOD-009) south of the protective bunker
and outside of the main EOD area, also at the depth of refusal.

Task Objective

The task objectives are to collect samples to

• verify dinitrotoluene concentrations at EOD-006;
• determine the horizontal and vertical extent of diriitrotoluene contamination;
• verify thallium concentrations at EOD-009; and
• determine the horizontal and vertical extent of thallium concentration.

Task Scope and Rationale

A total of ten soil samples will be collected in the vicinity of EOD-006 area as follows:

• Surface and subsurface soil will be collected from original sample location EOD-
006 to verify dinitrotoluene concentrations extent (see Figure 2-4). All soil
samples will be analyzed for dinitrotoluenes only (Method SW8330) with quick
turnaround from the laboratory.

• A total of eight samples will be collected from four locations 10 feet to the north,
south, east and of EOD-006. Surface (0.0 and 0.5 feet bgs) and subsurface (0.5
to 2.5 ft bgs) soil samples will be collected at the four locations,

If analysis of the characterization samples indicates concentrations above CULs, optional
sampTes may be collected as needed to further define the extent of contamination. It is
currently assumed that four optional extent samples may be collected.

A total of eight soil samples will be collected in the vicinity of EOD-009 as follows:

• Surface and subsurface soil will be collected from original sample location EOD-
009 to verify thallium concentrations (Figure 2-4). All soil samples will be
analyzed for thallium only (Method SWGO1 OA) with quick turnaround from the
laboratory.

• A total of six samples will be collected from three locations 10 feet to the south,
east and of west EOD-009. Surface (0.0 and 0.5 feet bgs) and subsurface (0.5
and 2 feet bgs (refusal). Soil samples will be collected at the four locations.
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If analysis of the characterization samples indicates concentrations above CULs, optional
samples may be collected as needed to further define the extent of contamination. The
locations of these optional samples will be determined based on the results of the final
characterization samples. As noted in Table 2-2, it Is assumed that three optional
samples may be collected.

2.2.4 Sample Locations BD-002 and BD-005
Investigation Area

Each bunker contains two drains along the foot of the structure which discharge directly
to the ground surface along the front wall. Initial characterization samples were
collected as close to the wall as possible. Two sample locations, Bunker 8531 (BD-
002) and Bunker 8535 (BD-005) contained concentrations of mercury and copper
above the CUL. The elevated mercury at location BD-002 was in the surface (0.0 to 0.5
feet bgs) sample. The elevated copper in BD-005 was In the upper subsurface sample
(0.5 to 2.5 feet bgs).

Task Objective

The task objective is to confirm the presence of these contaminants above CULs and if
present above these levels to determine the extent.

Task Scope and Rationale

A total of six samples will be collected at bunker drain locations BD-002 and BD-005.

• Two surface (0.0 to 0.5 feet bgs) soil samples will be collected at BD-002, one
at the original location and one approximately three feet oft the wall. Both
samples will be analyzed for mercury.

• Four soil samples will be collected at BD-005 at two locations. One surface (0.0
to 0.5 feet bgs) and one upper subsurface (0.5 to 2.5 feet bgs) soil sample will
be collected at each location. One location will be at the BD-005 to verify the
results. The second location will be approximately three feet oft the wall to
demonstrate extent.

2.2.5 Sample Locations DW3-O01 and DW4-001

Investigation Area

Surface water run-off provides one of the two contaminant transport pathways identified
in the conceptual site model. A number of drainageways transport surface water off site.
Drainageway 3 (DW3) drains the area around Building 8505 and 8507. A pipe
connected to a floor drain In Bldg. 8505 directly discharges to the head of 0W3. Sample
location DW3-001 was biased to identify potential contamination associated with this
pipe and surface soil sample results from the August 1997 field investigation showed
elevated levels of PAHs at this location.

Drainageway 4 (DW4) collects surface water run-off generated from the southeast
portion of the Offsite WSA. Surface soil samples from the August 1997 field

2-17
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Investigation showed PAH contamination at sample location DW4-001. The source of the
elevated PAH levels Is assumed to be associated with roadway run-off.

— Task Objective

The task objectives are

• to verify the PAH concentration at sample location DW3-001;
• to determine the horizontal and vertical extent of contamination at DW3-0O1;
• to determine if PAH contamination at DW4-0O1 is related to roadway run-off;

and
• to determine the horizontal and vertical extent of contamination at DW4-001 if

the source is not roadway run-off.

Task Scope and Rationale

A total of six surface soil and subsurface soil samples will be collected from two
locations in the DW3 drainage ditch (Figure 2-5). These samples will be analyzed with
quick turnaround from the laboratory. If sample analysis Indicates concentrations above
CULs optional samples may be collected. Samples to be collected from DW3 are as
follows.

• One surface (0.0 to 0.5 feet bgs) and two subsurface (0.5 to 2,5 feet bgs and 2.5
to 5 feet bgs) verification samples will be collected at the original sample
location, DW3-001.

• One (0.0 to 0.5 feet bgs) and twa subsurface (0.5 to 2.5 feet bgs and 2.5 to 5 feet
bgs) soil samples will be collected 5 feet further east in the ditch to determine
the extent of the contamination.

Samples will be collected near DW4-001 to determIne extent and to indicate if the
source of the PAH contamination associated with roadway run-off (Figure 2-6).
Samples will be analyzed for PAHs by Method SW8270 with quick turnaround from the
laboratory. If results indicate PAH contamination is consistently adjacent to the road and
concentrations decrease with distance from the road, it will be assumed that the source
of contamination is roadway run-off. Samples near DW4-001 will be collected as
follows.

• One surface (0.0 to 0.5 feet bgs) and one subsurface (0.5 to 2.5 feet bgs)
samples will be collected at the original sample location, DW4-001, to verify
PAH contamination.

• Surface (0.0 to 0.5 feet bgs) and subsurface (0.5 to 2.5 feet bgs) samples will
be collected at two locations 20 feet north and south and east of the original
sample.

• Surface (0.0 to 0.5 feet bgs) and subsurface (0.5 to 2.5 feet bgs) samples will
be collected at two locations 10 feet off the edge of the pavement centered oft of
the original location.

If sample results are not consistent with a roadway source, optional samples may be
collected to determine the horizontal and vertical extent of contamination.

2-18
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2.2.6 Underground Storage Tanks
The WSA contained five USTs, all of which have been removed previously. These tanks
provided fuel In support of emergency power generation, heating, and vehicle fueling.
Each tank was associated with a building. The former UST areas in which LPST CULs
were exceeded are located near Biildings 8500, 8505, and 8507.

Former USTs ranged In capacity from 750 gallons to 5,000 gallons. The maximum area
occupied by these tanks was 18 feet by 8 feet. The USTs were situated on the bedrock at a
maximum depth of eight feet. In general, the data collected from the initial field
investigation indicates that contamination is limited with respect to both extent and
degree. Therefore, further characterization of extent will not be completed prior to the
soil removal action described in Section 3.0. Since further characterization of extent
will not be compTeted prior to removal, verification samples will be collected from the
excavation walls after the soil is removed. If the excavation does not extend to refusal,
additional floor verification samples will also be collected.

2.2.7 Leach Field

Investigation Area

Three locations had previously been sampled to characterized the leach field. One
location was within the retaining wall and two were directly outside and downgradient
from the. Antimony, cadmium, napthalene and 2-methlynapthalene were detected
outside the wall at concentrations above background and below the CULs.

Task Objective

The objective of the sampling effort will be to define the leach field area subsurface soils
with respect to background concentrations

Task Scope and Rationale

Two locations will be established outside of the leach field wall. The locations will be on
the downgradierit side of the structure. One subsurface soil sample will be collected at
each location directly above refusal. Samples will be analyzed for semivolatiles,
antimony, and cadmium. Refusal is anticipat.ed to be at a depth of approximately 5 feet.
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3.0 SOIL REMOVAL AND DISPOSAL 436 40
—

3.1 OBJECTIVE

The objective of the soil removal and disposal action is to remove soil exceeding site
CULs, so that the site may be closed under TNRCC RRSN2 and LPST regulations.

3.2 METHODS
—

This section summarizes the areas identified for removal action and describes the
expected horizontal and vertical extent of excavation at these areas.

3. 2.1 Identification of Removal Areas
The areas designated for soil removal action were initially described in the July 1998
letter (TEC, 1998d) based on CUL exceedances and location of known contaminant
sources. The letter, provided in Appendix A, describes graphically and in tabular format
four WSA areas In which contaminant characterization has been completed and removal

— actions are proposed. Six additional sites are pending action upon further
characterization. Table 9 in Appendix A summarizes the Investigation status and
proposed actions at the WSA, which were determined from the following field
investigations and their associated reports:

• Initial Investigation (August/September 1997);
• February 1998 drainageway and verification sampling; and

—
• May 1998 leach field and draiAageway sampling.

These activities are described in Section 1 .0 of this WP. In addition, Appendix A
(Figures 3 and 4) provides detailed maps depicting the CUL exceedances, investigation
status, and proposed actions at the WSA.

Areas in which removal actions are currently proposed include

• former UST located near Building 8500;
• former UST located near Building 8505;
• former UST located near Building 8507; and
• sample location EOD-006.

Areas where removal actions may be conducted following final characterization are
described in Section 2.0 of this WP and include

• sample location A1-028;
• sample location A3-006;
• sample locations A3-019 and A3-020;
• sample location EOD-009;
• sample locations BD-002 and BD-005; and
• the drainageway at DW3-0O1.

Limited removal actions will be performed at these locations where final field
characterization results indicate contaminant concentrations above CULs. As discussed
in Section 2.0, the removal actions will exclude removal of soils with:

3-1
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• iron concentrations greater than CULs; and
• PAR concentrations greater than CULs that are attributable to roadway run-off.

Areas where PAH contamination is suspected to be due to roadway run-off and not point
sources include Area A-3, Drainageway 1, sample location Al -019, and sample location
DW4-001. As discussed in Section 2.0, the final characterization samples from these
areas will be used to confirm this assumption. This characterization is not expected to
reveal contamination extending significantly beyond the sides of the roadways and at this
time removal activities are not planned for these areas. However, if final
characterization indicates PAH contamination is not due to roadway run-off optional
samples may be collected to determine extent of contamination and removal activities
will be conducted.

3.2.2 Extent of Removal

3.2.2.1 General Removal Actions

The horizontal and vertical extent of the removal actions will be generally defined by
sample locations with concentrations exceeding CULs. Horizontally, the excavation area
will be defined by the mid-point between a location with sample results below CULs and
a location with samples above CULs. Subsurface samples were collected continuously to
the point of refusal during the August 1997 field investigation. Unless further defined
by the investigation effort described in this WP, the August 1997 field investigation
results will be used to define the vertical extent of contamination for the purpose of the
removal actions. Vertical extent of excavation will be based on the lowest depth of the
sample interval in which CULs are exceeded. For example, the nickel soil concentration
is above the CUL at sample location Al -028 from 0.0 to 0.5 feet bgs. However, below
0.5 feet bgs soil concentrations do not exceed CULs. Therefore, if a removal action were
to be conducted at Al -028, soil would be excavated only to a depth of 0.5 feet bgs. Based
on this delineation approach, the area to be excavated will be surveyed on site prior to
any removal activities.

Subsurface soil samples will be collected at two locations for verification of past results.
With a few exceptions, subsurface sampling to determine extent will not occur.
Exceptions include:

• sample location A3-002 and A3-013;
• sample locations EOD-006 and EOD-009; and
• drainageway locations DW3-00l and DW4-O0l.

An investigation conducted by the Air Force in 1993 (USAF 1993b Draft RFI Report)
revealed small arms, actuators, and starter cartridges in two burial pits located within
the EOD Range. Several biased samples (including EOD-006) were collected within
these burial pits during the August 1997 field investigation. The source of
dinitrotoluene contamination at EOD-006 is assumed to be one of these burial pits.
However, the extent of contamination is not well known. Therefore, surface and
subsurface soil samples will be collected at this location to define the horizontal and
vertical extent of contamination prior to the proposed removal action.

Sample location EOD-009 was also a biased sample located south of the protective
bunker at the EOD range. The source of the high levels of thallium detected is unknown.
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Therefore surface and subsurface soil samples will be collected at this location to define
— the horizontal and vertical extent of contamination.

With the exception of OWl, the drainageway sampling investigation conducted in August
1997 only collected surface soil samples. Therefore in order to define the horizontal
and vertical extent of contamination at DW3 and DW4, surface and subsurface samples
will be collected at these locations.

Cleanup verification samples will be collected in order to demonstrate that excavation
and removal of soils from the site has resulted in attainment of CULs. Soil samples will
be collected in accordance with under TAC 335.553 (TNRCC 1996). Cleanup verification
samples will be collected at a rate of approximately 1 sample per 400 square feet.

3 .2 .2 .2 UST Removal Actions

No additional characterization will be performed prior to removal of soil associated with
the former liSTs because contamination is well-defined. Excavation will be based on the
known dimensions of the removed tanks, photoionization detector field screening, and
visual observations.

Subsurface soil samples were collected to the point of refusal during the August 1997
field investigation. Concentrations exceeding CULs were only detected in the deepest
samples collected at all UST sites. Surface soil in the vicinity of the UST contaminated
areas will be removed and stockpiled separately. Potentially contaminated subsurface
soil will be excavated to refusal. Refusal depth at the UST sites near Bldgs. 8500,
8505, and 8507 is approximately 1.0 feet, 8.0 feet, and 6.0 feet bgs respectively. Both
surface and potentially contaminated subsurface soil will be characterized separately as
described below in Section 3.2.3. Soil determined to be contaminant free will be
backfilled into the excavation.

As noted in Section 2.2.5, verification soil samples will be collected from the walls of
the excavations following the removal action. Verification samples from the floor of the
excavations will only be collected if excavations do not extend to refusal as planned.

Table 3-1 summarizes the approximate horizontal dimension of contamination of each
area identified in Section 3.2.1, if known, and the sample depth intervals with soil
concentrations greater than CULs.

3.2.3 Soil Removal and Management of Waste

Soil excavated from the WSA will be stored on site while waste characterization
proceeds. Waste management will involve the following components:

• segregation of soil;
• waste type determination;
• storage of waste; and
• transportation, arid disposal.

3-3
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At the time of excavation, waste will be segregated by environmental contaminant and
concentration level. Soil from areas or zones distant from or above contaminated
sources will be segregated. The approximate quantity of soil waste will be inventoried at
the end of each field day. Information on soil waste will be recorded on container labels
and on a Waste Inventory Tracking Form (Appendix B). This information will include
the following:

• Date generated;
• Location of origin (e.g., surficial soil within a 5 foot radius of DW3.001);
• Container number;
• TEC field personnel and phone numbers;
• IDW media (i.e., soil);
• Constituents of concern; and
• Carswell AFB contact name and phone number.

Samples collected for waste determination will be collected in the following manner. At
least one sample will be collected from each batch of soil with similar contaminant types
and levels (similar waste types). A minimum of one composite sample will be collected
from each 100 cubic yards of soil. Each composite sample will consist of individual
subsamples, each representing a maximum of approximately 20 cubic yards (e.g., a
minimum of 5 subsamples will be composited into one sample to characterize
approximately 100 cubic yards of soil).

Waste characterization samples will be submitted for Toxicity Characteristic Leachate
Procedure (TCLP) analyses. Individual analysis will be based on contaminants shown to
be present from previous field investigations (i.e., seniivolatiles, metaJs, PAHs, etc.).
TPH analyses will also be performed on soil excavated from the former UST areas.

Analyses of lOW samples collected thus far have indicated that the contaminated soil at
the Offsite WSA is not considered a hazardous waste under TAC Chapter 335, Subchapter
R (TNRCC 1996). However, the actual waste classification of the removed soil will be
determined. Although this soil is not believed to be hazardous, it will be stored as a
potential hazardous waste. In accordance with Chapter 335 Subchapter C (TNRCC
1 993a), waste will be stored for no longer than 90 days and will be placed in lined
covered containers. -

Soil removal will be completed using a backhoe or excavator, whichever is determined to
be most appropriate, and placed in lined covered transport containers for temporary
storage. Transport containers will be in good condition and will be lined with materials
that will not react with the stored waste, such that the integrity of the container is not
impaired, as required by TAC Chapter 335 Subchapter E (TNPCC 1993b). Plastic
sheeting will be placed over the containers at the end of each field day and anchored to
prevent infiltration of rainwater into the soil piles. Soil from these storage piles will
be characterized as either hazardous or non-hazardous waste. The soil will remain on
site in the secured Off site WSA until characterization is completed in support of its off
site disposal. Soil determined to have no contamination above CULs will be backfilled on
site. Soil with contaminant levels above CULs will be disposed ott-site at a permitted
facility in accordance with TAC 335 Subchapter A.
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3.2.4 Restoration
Following excavation and backfitling activities, sites will be regraded and seeded with a
native grass mixture. The removal sites will be planted with native vegetation adapted to
the hydrologic regime in those areas. Seed mixtures, shown in Table 32, were
determined by comparing the soil mapping units with recommendations from the USDA
Natural Resource Conservation Service (NRCS) and the Tarrant County Soil Survey.
Seed catalogs were also consulted to verify that the seeds chosen were commercially
available.

To ensure establishment, the removal sites will be hydroseeded at approximately 60
lbs./acre with the species mix presented in Table 3-2. Planting will occur in the early
spring to take advantage of the spring rains.

—

-S

—
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TabJe 3-2. Species for Hydroseeding and Planting In the Removal Areas

Common Name Scientific Name Planting Method Percent Mixture
Little buestem Schizachyrium scoparium Hydroseeding 45%
Big bluestem Andropogon gerardi Hydroseeding 12.50%
lrdiangrass Sorghastrurn nutans Hydrosoeding 12.50%
Sideoats grama Bouteloua curtipendula Hydroseeding 1 5%
Vine-mesquite Panicium obtusum Hydroseeding 1 5
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______
Environmental 7'°

—

-: Company, Inc. (425) 557-7899 • Fax (425) 557-7878

July 2, 1998

Charles A. Rice
HO AFCEE/EFIB
3207 North Road, Bldg 532
Brooks AFB, TX 78235-5363

RE: Offsife Weapons Storage Area Final Characterization, Removal Action. and Site
Closure

Dear Mr. Rice:

In preparation for final characterization and site closure of the Offsite Weapons Storage
Area (WSA), The Environmental Company, Inc. (TEC) prepared the enclosed materials
that present the proposed soil cleanup levels and actions for the site. The materials
include tables and figures that describe the following:

proposed site soil cleanup levels;
• approach for selecting the soil cleanup levels;
• synthetic precipitation leachate procedure (SPLP) results pertinent to

developing cleanup levels;— • cleanup levels and exposure point concentrations (EPCs) comparison; and
• Investigation status and proposed actions of she study areas.

Proposed soil cleanup levels and the SPLP results were previously submitted in TEC's
May 1998 Addendum to the Draft RCRA Facilities Investigation Report as part of the
Response to Review Comments on the draft RFI report. This letter transmits the final
proposed cleanup levels that are slightly different than those reported in the Addendum.
Specifically, cleanup levels for arsenic and cadmium are higher than originally proposed
and cleanup levels for Drainageway 9 based on the SPLP results were developed
separately due to significant differences in soil characteristics compared to the other
study areas (gravel versus silty clay). In addition to these materials, TEC prepared a
comparison of the final proposed cleanup levels with EPCs derived separately for the two
soil horizons sampled in response to the U.S. EPA's draft RFI report comment regarding
site-specificity of EPCs (i.e., surface soil 0-0.5 feet below ground surface [bgs] and
subsurface soil > 0.5 feet bgs). TEC also prepared figures showing cleanup level
exceedances and the investigation status and proposed actions of the study areas based on
the results of the cleanup level comparison. The remaining contents of this letter
discuss the enclosed materials in detail.



Proposed Cleanup Levels 6 52
Table 1 presents all of the concentrations that were considered for use as soil cleanup
levels at the site. These Include Risk Reduction Standard Number 2 (RRSN2) and
Leaking Storage Tank Program (LSTP) target concentrations for soil
ingestion/inhalation and groundwater protection; site background levels; and soil
concentrations corresponding to SPLP results. Table 2 summarizes the proposed
cleanup levels selected from the values provided in Table 1. The logic in selecting the
proposed cleanup levels Is illustrated in Figure 1. Initially, the lower of the two risk-
based concentrations shown In Table 1 was selected as the cleanup level. If this value
was below the backgound, the background was Identified as the cleanup level. Because
the cleanup levels for the majority of the Inorganic chemicals of potential concern
(COPCs) defaulted to background levels, the SPLP was performed on several soil samples
to develop more site-specific cleanup levels for the soil to groundwater migration
pathway. The most appropriate soil concentration resulting from this procedure was
selected as the cleanup level if it was above the background or risk-based level.

SPLP Results

Originally presented in the addendum to the draft RFI report, Table 3 summarizes the
SPLP results of several soil samples collected during the RFI field effort. The data in
this table supports the use of the highest soil concentration corresponding to a leachate
level below the residential groundwater RRSN2 as the cleanup level for the majority of
the COPCs. Leachate concentrations for antimony, thallium, and the polycyclic aromatic
hydrocarbons (PAHs) were above respective RRSN2 values. Therefore, SPLP results
were not used to develop cleanup levels for these cOmpounds.

The majority of the leacháte cOncentrations reported for the other COPCs are below
respective RRSN2 groundwater standards and are strongly correlated with the soil
concentrations. However, some deviation in this pattern occurs with the lead leachate
results. Specifically, two data points in the upper mid-range of the soil concentration
distribution correspond to leachate concentrations that slightly exceed the RRSN2. These
results are for samples collected from BD-005 and DW4.OO1. The three highest soil
concentrations, the mid-range concentrations, and all of the lower levels coincide with
leachate levels that are below the FRSN2 groundwater concentrations. This pattern is
depicted in Figure 2 with a graph of soil lead concentrations versus leachate results. The
reason for the two anomalous results are unclear.

Cleanup Level Comparison

EPCs are compared to the cleanup levels in Tables 4 through 8. Because the final
proposed cleanup levels for several of the inorganic compounds are higher than those
developed In the draft RFI report, the results of the comparison are significantly
different from those presented in the draft report. Figure 3 presents COPCs with EPCs
above cleanup levels on a site map with study area boundaries and sample locations.
Based on these results, Table 9 summarizes and Figure 4 graphicafly presents the
contaminant characterization status and proposed action of each area.

Concentrations of the carcinogenic PAHs [i.e., benzo(a)pyrene, benzo(a)anthracene,
berizo(b)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indèno(1 ,2,3-
c,d)pyrene) are presented individually and as benzo(a)pyrene toxic equivalents in
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Tables 4 through 8. Thesetoxic equivaleny concentrations TCs) are conveniently
provided in these tables for use In presenting cleanup level exceedances on Figure 3
(including all PAH names would have made the figure too cluttered). The TC approach Is—
a way to collectively represent the concentrations of the carcinogenic PAHs relative to
benzo(a)pyrene. It does not change the results of the cleanup level comparison. To
generate a TC, a reported concentration of each carcinogenic PAH Is multiplied by its
toxic equivalency factor (TEFs), which reflects a compound's carcinogenic potency
relative to benzo(a)pyrene. Alternatively, the TEF can be incOrporated into the cleanup
level for a particular PAH, as was done for the Individual PAHs listed in Tables 4
through 8. The TCs of all detected carcinogenic PAHs are summed to produce a total
benzo(a)pyrene TC. The PAH TEFs are as follows:

— • Benzo(a)pyrene 1.0
• Benzo(a)anthracene 0.1
• Benzo(b)fluoranthene 0.1

• Chrysene 0.001
V• Dibenzo(a,h)anthracene 1.0

lndeno(1,2,3-c,d)pyréne .0.1

Areas In which characterization is complete and no further action Is warranted include:

• Outdoor Materiel Storage/Maintenance Area A-i, except Al -019 and Al -028;
• Outdoor Materiel Storage/Maintenance Area A2; -
• Vehicle Fueling Area A-4;;

V

• Disturbed Surface Area A-5;

EOD except EOD-006 and EOD-009
• Bunker Floor Drains (all);
• Former Underground Storage Tanks (USTs) near Bldgs. 8503 and 8514;

— • Electrical Transformers (all); -

• Dralnageways 2 and 5 through 9; and

—
• Drainagewày sample locations Dw3-0o2,;Dw3-003, and DW4-002.

There were either no COPCs Identified in these areas or EPCs were below RRSN2 or LSTP
target cleanup levels. One exception Is iron detected above the cleanup level in samples

• collected from three bunker drains (BD-01 0, BD-01 2, BD-01 9) and one Area A-3
location (A3.01 1). The presence of elevated iron in these locations is likely
attributable to iron-containing metal objects that were stored on the ground surface
throughout the area. Because the cleanup level for Iron is based on background rather
than health and the compound is associated with low toxicity, we recommend doing no
further action. Therefore, no remedial action with respect to iron Is proposed at these
locations. The areas listed above are shown In green on Figure 4 and comprise the bulk
of the site. -

Exceedances of cleanup levels occur in samples collected from the following areas or
• Individual sample locations:

— • - Sample locations Al -019 and A1-028;
-

V 3



• Building 8503 arid SWMU 59 Area A-3\
• Sample locations EOD-006 and EOD-009; 4 3 6 5 4
• USTs near Bldgs, 8500, 8505, and 8507;
• Drainageway 1; and
• Sample locations DW3-001 and DW4-001.

Contamination above cleanup levels at these locations can be organized into four
categories: 1) PAH detects with known sources; 2) PAH detects with no•known sources;
3) isolated high level detects of Inorganic compounds with no known sources; and 4)
Isolated detects of dinitrotoluenes with a known aource. We recommend a two-phased
approach to address these areas In a cost-effective and timely manner and to close the
site under RRSN2. Briefly, we propose the following:

• A focused final field characterization effort consisting of:

-verifying previously reported results by resampling at previous locations and —

depths;
-determining horizontal extent of contamination; and

-determining association of PAHs with potential roadway runoff.

• A location-specific action to reduce soil concentrations to site cleanup levels.

Each of the categories of contamination outlined above is discussed below in the context of
the phased approach.

Investigation Status and Proposed Actions

PAHs With Known Sources. This first category includes a very limited number of
locations where PAHs have been detected and can be attributable to a known source.
These areas Include the sites of former USTs located near Bldgs. 8500, 8505, and 8507
and the Drairiageway 3 sample làcation adjacent to the UST associated with Bldg. 8505.
Because the contamination is from known sources and the extent of contamination is
expected to be well defined, we recommend collecting additional field samples to delineate
the extent of contamination at each of these locations and performing location-specific
removal actions to reduce soil concentrations to site cleanup levels.

PAHs With Unknown Sources. The most prevalent compounds detected above
cleanup levels In site soil at various locations ae PAHs that are not attributable to
known point sources. The locations include Area A-3, Drainageway 1, sample location
Al -019, and sample location DW4-001. Because the detects appear to be ubiquitous in
nature and are along the roadway arid parking areas associated with these locations, we
suspect that the PAHs may be due to runoff from vehicles. To confirm this suspicion, we
propose to perform additional sampling to verify the detects and determine the extent of
contamination. We previously collected a verification sample at DW4-O01 during the
supplemental investigation effort completed in February 1998. The results indicated
levels of PAHs similar to those detected during the August 1997 field sampling effort. If
elevated PAH detects in all of these areas are limited to the borders of the roadways and
parking areas, it is likely that the contamination is due to vehicle runoff and we
recommend doing no further action at these locations.

4



Isolated High Level Detects of Inorganic Compounds. Several Individual sample
locations In A-i, A•3, and the EOD have unusually high single detects of inorganic
compounds that have no known associated sources. These detects were either found to be
outUers In the data sets used to calculate EPCs In the RFI risk evaluation or are single
detects in a data set of nondetects. They are generally one to three orders of magnitude
higher than surrounding detects and in all cases, the area-wide EPCs of the compounds
calculated without the outliers are below cleanup levels. The compounds include nickel
detected at Al -028 (surface), mercury detected at A3-006 (surface), Iron detected at
A3-01 1 (surface), antimony detected at A3-0l 9 and A3-020 (subsurface), and
thallium detected at EOD-009 (subsurface). Analyses of samples collected below the
depth of the nickel and iron outliers yielded concentrations below background levels.
Mercury was not detected In samples collected below the outlier detection. It was
detected In only one other sample in Area A-3 at a conCentration of 0.1 mg/kg. Thallium
was not detected in any samples other than EOD.009.

Antimony Is particularly unusual because there are three concentrations considered
outliers at the locations noted above, all of which were reported In subsurface samples
(1 to7 feet bgs) collected below the thick concrete pad surrounding Bldg. 8503. The
highest level, which is about three orders of magnitude greater than other detected
concentrations, was reported in the A3-01 9 sample collected from the 1 to 3 foot bgs
interval. The lowest of the three outlier concentrations was reported for the sample
collected from the deepest Interval (5 to 7 feet bgs). There are no obvious sources of
antimony in the vicinity and the samples were collected from soil that is assumed to have
been under pavement since 1 955 (construction date of the Offsite WSA). One possible
source may be the dust created from drilling through the concrete pad during sample
collection (assuming that the concrete contains antimony).-

We recommend collecting additional samples at locations Al -028, A3-006, A3-019,
A3-020, and EOD-009 to verify whether the Inorganic outliers are real and to deilneate
the extent of contamination. The need for verification sampling was demonstrated in the
analytical results obtained from the February 1998 supplemental investigation effort
(TEC, 1998). A sample collected from A3-006 to verify the elevated mercury detect
revealed that either the original reported concentration of 10.9 mg/kg was in error or
the soil containing this concentration was removed during the supplemental sampling
because analysis of the verification sample yielded a concentration of 0.079 mg/kg. This
concentration Is well below the proposed cleanup level. Determination of appropriate
actions at these locations should be made after results are verified and extent of
contamination is established.

As discussed above, the presence of elevated iron at A3-011 is likely attributable to
Iron-containing metal objects that were stored on the ground surface throughout the
area. Because the cleanup level for iron is based on background rather than health and
the compound is associated with low toxicity, we recommend doing no further action.
Therefore, no remedial action with respect to iron Is proposed at this location.

Isolated Detects of Dinitrotoluene. Dinitrotoluene compounds (2,4- and 2,6-)
were detected in a subsurface soil sample (0.5 to 2.5 feet bgs) collected from a location
outside and east of the main EOD area. These compounds were detected in no other surface

— or subsurface samples. Because the EOD area can be assumed to be the source of the

5
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dinitrotoluenes and the detects appear to be Isolated, we recommend collecting one
sample to verify that the detects are real and concurrently collect additional samples to
delineate the extent of contamination. Following this characterization, a location-
specific removal action can be performed, if necessary, to reduce soil concentrations to
site cleanup levels. -

Summary

The final field characterization effort will be focused on verifying previously reported
results by resampling at previous locations and depths. The effort will be based on the
contaminant migration pathways doôumented in the draft RFI report (TEC 1998). The
evaluation presented in Section 4.0 of the draft report demonstrated that, in general, the
contamination, when present, was limited to the top portion of the soil horizon and not
migrating vertically to subsurface soils. This pattern Is depicted in Figure 3 for Area
A-S and DW-1, where PAHs detected above cleanup levels were reported for the
majority of surface soil samples but virtually no detects were reported for the
subsurface samples.

Contaminant distributions associated with the JSTs display a different pattern than the
other areas because detects were reported for surface and suburface. The vertical
distribution of these detects, however, are most likely related to the depth of the USTs
and extent of excavation and fill placement during tank removal. The depth of the USTs
extended down to the limestone, which hinders further contaminant migration.

Therefore, with a few exceptions, we Will focus on determining the horizontal extent
during the additional characterization and we will assume the vertical contaminant
pattern documented in the draft RH report. The exceptions Include the outliers detected
in the two EOD samples and the PAHs detected in DW3-001 arid DW4-OO1. The EOD
contaminants were detected in the deepest samples collected at EOD-006 and EOD-009
and the drainageway sampling was limited to the surface soil during the RH
Investigation. Therefore, In these cases, samples will be collected to determine the
vertical extent of the contaminants. -

Following the focused characterization on the areas and locations as described above, we
recommend performing a limited removal action. The action will include removing soil
from the locations and areas where final field characterization results indicate
contaminant concentrations above cleanup levels. The action will exclude removal of
soils with:

• iron concentrations greater than cleanup levels; arid
• PAHs associated with roadway runoff.

6



In addition, We propose lo utilize the existing data to demonstrate cleanup with respect to
depth. Following the removal action, no additional "cleanup verification sampling is
proposed. We expect that the degree of characterization prior to the removal action will

— be sufficient to document site closure under RRSN2.

If you have any questions regarding the enclosed materials, please call me at (425)
557-7899.

.Sincerely,

THE ENVIRONMENTAL COMPANY, INC.

Bob Duffner, P.E.

Dawn M. Nelson

cc: Alvin Brown (AFBCA) (one copy)

7



T
ab

le
 1

. 
V

al
ue

s 
C

on
si

de
re

d 
fo

r 
U

se
 a

s 
R

R
S

N
2 

S
oi

l C
le

an
up

 L
ev

el
s 

fo
r T

he
 O

ffs
lte

 W
ea

po
ns

 S
to

ra
ge

 A
re

a 

R
H

S
N

2 
R

es
id

en
tia

l 
R

R
9N

2 
R

es
id

en
tia

l 
fla

ck
gr

ou
nd

 
S

P
I.P

 
S

P
LP

 R
es

ul
ts

 fo
r 

W
it 

ln
gi

in
ha

i' 
(m

g/
kg

) 
G

W
 P

ro
te

ct
io

n'
 (

m
g/

kg
) 

U
T

L,
S

,S
b 

(m
g/

kg
) 

R
es

ul
t?

 
(m

g/
kg

) 
D

ra
ln

ag
ew

ay
 g

d 
(m

g/
kg

) 
M

et
al

s 
•.

 
.. 

:..
:::

::.
:;t

:.:
:..

. 
. 

K
.t>

S
. 

.::
::!

i:;
. :

..:
 

2 
•:

. 
..:

i.1
 .:

. 
A

nt
im

on
y 

11
0 

0.
6 

4.
5 

N
A

' 
N

A
' 

.::
: 

A
%

%
%

w
 

U
.U

.U
A

A
w

 
eA

U
.A

.A
.A

.A
...

A
..w

A
%

.v
_.

w
s 

.x
.r

w
n 

A
rs

en
Ic

 
P

0'
 

5 
11

3 
24

6 
10

5 
C

ad
m

Iu
m

 
13

7 
0.

5 
1.

2 
9.

7 
+

 . C
. 

. 
. 

I .
..r

rA
,w

A
 

*r
t4

U
A

,U
 

,*
.C

U
w

.. 
C

hr
om

iu
m

 
39

1 
10

 
49

 
18

5 
-
 

37
1 

C
 

Ir
on

 
N

A
 

N
A

 
33

.0
09

 
7
.
1
2
0
 

4
9
.
1
0
0
 

W
A

C
U

vA
...

...
, 

A
A

.U
A

*A
 .

 U
U

_w
.w

.:A
U

. .
__

 
+

...
vr

, .:
. 

A
A

U
A

.. 
. 

. .
...

 
Le

ad
 

50
0 

15
 

26
 

20
0 

lO
G

 
M

an
ga

ne
se

 
16

2 
5.

28
0 

1,
14

0 
66

1 
74

4 
. 

. U
M

*:
A

M
fA

,*
, 

1r
tc

A
- 

*4
C

C
 

:..
. 

A
:-

 
- 
-:

--
 CACC*4Y.

A
w

U
4C

A
 

U
C

**
U

 
*4

rC
C

aC
C

.r
*4

oA
 

M
er

cu
ry

 
82

3 
02

 
00

51
 

W
A

 
N

A
 

N
ic

ke
l 

1.
56

0 
10

 
21

.9
 

27
.5

 
20

7 
A

**
..c

C
 

. 
A

yA
•A

U
w

w
A

w
._

. 
%

A
M

.•
A

U
A

W
A

U
W

A
 

A
.A

%
U

.:.
.x

A
%

%
%

w
A

:..
.. 

U
A

U
A

A
4A

A
 w

vA
.A

U
A

 
.w

%
'- 

xx
 .*

. 
U

 
. 

.w
w

or
.:A

.A
C

C
%

\ 
%

*U
A

i• 
.A

w
eU

 %
n.

flA
{ 

S
ol

on
fij

n,
 

1,
37

0 
5 

11
 

5 
10

 
T

ha
llI

um
 

59
.2

 
0.

29
 

1.
3 

N
A

' 
N

A
' 

C
 

U
 
y 

U
-W

A
 

tU
U

U
U

 
S

S
A

W
U

,W
aU

A
U

n 
A

 A
U

 
A

 w
A

>
C

A
 

t+
U

U
A

A
c?

 W
flA

ym
 fl 

U
 

A
 

A
A

U
# 

* 
—

 
'C

 V
 

W
U

U
V

 

S
em

lv
el

at
llo

s 
(U

S
T

 s
Ite

s)
 

flo
nZ

o(
a)

an
th

ra
cu

no
 

A
U

. 
U

 
A

 
U

 
A

V
W

A
 

P
. 

IA
W

A
W

 #
A

U
A

 
C

U
 

A
C

 
w

rA
*w

n,
 4

. 

B
en

ze
(a

)p
yr

on
e 

0.
08

77
 

l.a
 

- 
N

A
' 

N
A

' 
B

en
zo

(b
)f

lu
on

nt
he

ne
 

0 
87

7 
4C

C
 

A
 

P
A

 
A

S
 

A
U

-C
U

P
. 

N
A

' 
N

A
' 

—
 

C
hr

ys
on

o 
7.

2 
7.

2 
.•

 
N

A
' 

N
A

' 
D

lb
en

zo
(a

h)
an

th
;;e

ne
 

A
 

00
87

7 
U

U
 

A
W

A
 

U
- 

N
A

' 
—

 
•A

 

N
A

,,T
 

t
n
d
e
n
e
(
1
.
2
,
3
-
c
,
d
)
p
y
r
e
n
o
 

0.
87

7 
43

 
-.

 
N

A
' 

N
A

' 
A

U
U

A
U

 
C

' 
U

 C
 

4{
*4

A
 

U
 

U
*4

P
P

M
A

 
S

er
nl

vo
la

ffl
es

 (n
on

-L
IS

T
 s

ite
s)

 
__

__
_ 

C
C

. .
.::

C
.. 

. 
.w

.. 
. 

.C
W

A
C

 
O

en
ze

(a
)a

nl
hr

nc
en

e 
0 

87
5 

0 
01

2 
- 

N
A

1 
N

A
' 

t3
en

ze
(a

)p
yr

en
e 

0.
08

75
 

0.
00

12
 

--
 

N
A

' 
N

A
' 

__
 

: 
4U

 
A

U
 

•A
 U

 
A

 
V

A
 

A
 U

' C
p 

V
A

S
U

A
4C

q_
U

A
U

A
 A

G
C

U
U

A
 

V
U

 
tU

C
A

U
a_

 
-.

 C 
ri 

:O
en

zo
(b

)il
uo

ra
nt

he
ne

 :.
 .

.: 
0,

87
5.

: 
: .

.
 

.
 

.; 
0.

02
. 

: 
-;

 
-.

:::
.-

. 
. 

...
...

 •
.:.

•.
..-

: 
.-

 
N

A
'..

: 
:•

 
N

A
 

: 
.. 

.:-
.;-

 
C

hr
ys

en
e 

87
.5

 
1.

2 
--

 
N

A
' 

N
A

' 
C

>
. 

U
W

A
U

C
A

A
A

•A
W

A
P

P
C

U
C

A
•C

C
W

W
V

P
 

*U
.U

U
A

*.
r 

.'r
'- 

.:A
*S

y+
 Ur

S
C

U
C

C
U

C
 
._

.!.
 .

*4
C

C
C

C
 C

U
 -

e-
C

:*
.A

U
 

.C
:#

-.
w

 
C

P
.A

C
pe

x 
. 

...
.. 

D
lb

er
iz

o(
a 

h)
an

th
r,

ce
nq

 
0 

08
75

 
0 

00
12

 
--

 
N

A
' 

N
A

' 
08

 ..*
+

_*
C

.: 
. 

rr
tU

-n
-r

.:.
;.w

'.t
:.:

w
 
,•

 NA' 
A

 
-U

-':
- 

I 
I 

I 
I 

I 
1.

 
1 

I 
I 



I 
I 

I 
I 

I 
I 

I..
 

I 
I 

I 
I 

I 
I 

T
ab

le
 1

. 
V

al
ue

s 
C

on
si

de
re

d 
fo

r 
U

se
 a

s 
R

R
S

N
2 
S

oi
l C

le
an

up
 L

ev
el

s 
fo

r T
he

 O
ffs

lte
 W

ea
po

ns
 S

to
ra

ge
 A

re
a 

(c
on

tin
ue

d)
 

R
R

S
N

2 
R

es
id

en
tia

l 
flf

l5
N

2 
R

es
id

en
tia

l 
D

ac
kg

ro
un

d 
S

P
IP

 
S

P
LP

 R
es

ul
ts

 fo
r 

ln
g.

/ln
ha

l' 
(m

g/
kg

) 
G

W
 P

ro
te

ct
io

n'
 (

m
g/

kg
) 

U
T

L,
,.,

5b
 (m

g/
kg

) 
R

es
ul

ts
c 

(m
g/

kg
) 

D
ra

in
ag

ew
ay

 9
' (

m
g/

kg
) 

V
ol

at
tle

s 
.. 

. 
.' 

.. 
T

rlc
hl

or
oe

th
en

e 
2 

4 
0 

5 
--

 
N

A
 

N
A

 

. 
.' 

:.:
 

.. 
. . 

., 
. . 

.. 
.. . 

...
...

 
E

pI
os

lv
es

 
V

 

•2
,4

-D
ln

ttr
ot

oi
ue

ne
 

0.
63

 
0.

01
24

 
--

 
. 

. 
N

A
 

N
A

 
.. 

.. 
.,.

 ,.
.: 

. 
• 

.. 
...

 
...

. 
.' 

2.
6-

D
in

ftr
ot

ol
U

en
o 

0 
6i

 
00

1 
24

 
' " .' 

N
A

 
. 

N
A

 

.. 
.. 
. •

' .• 
. 

V
 

...
...

 
. 

. 
. 

...
 

V
 

.•
. 

. 
P

es
tic

id
es

 
. 

. 
...

 
. 

. 

H
ex

aj
 

rh
fl 

.0
47

 
—

. n
ot

 a
pp

lic
ab

le
 

. 
. 

., 

R
B

 -
 b

el
ow

 b
ac

kg
ro

un
d 

.•
 

. 
: 

C
O

P
C

 - c
he

m
ic

al
 o

f p
ot

en
tia

l c
on

ce
rn

 
. 

. 
. 

G
W

 -
 g

ro
un

dw
at

er
 

. 

in
g.

 -
 I

ng
es

lio
n 

in
ha

l- 
in

ha
la

tio
n 

. 
. 

..,
 

. 

N
A

- 
no

t 
av

ai
la

bl
e 

N
D

 -
 n

ot
 d

et
ec

te
d 

. 

R
R

S
N

2 -
 R

is
k 

R
ed

uc
tio

n 
S

ta
nd

ar
d N

um
be

r 2
 

S
P

LP
 -

 S
yn

th
et

ic
 P

re
cl

pf
ta

llo
n 

Le
at

ha
te

 P
ro

ce
du

re
. 

til
L 

- u
pp

er
 t

ol
er

an
ce

 li
m

it 

'S
ou

rc
e:

 T
N

R
C

C
 C

ha
pt

er
 

33
5.

 S
ub

ch
ap

te
r 

s;
 R

is
k 

R
ed

ud
lo

n 
S

ta
nd

ar
ds

 
(T

N
R

C
C

 
19

93
);

 
I.S

T
P

 d
sk

-b
as

ed
 c

ot
re

ct
iv

e 
ac

tio
n 

gu
id

an
ce

 fo
llo

w
ed

 fo
r U

S
T

 c
le

an
up

 le
ve

ls
 (

T
N

R
C

C
 

19
94

).
 

S
ou

rc
e:

 d
ra

ft 
flF

l r
ep

o,
t 
fo

r t
he

 O
fla

lte
 W

S
A

 (
T

tO
.1

99
8)

. 
. 

. 
. 

•S
of

l c
on

ce
nt

ra
tIo

n 
as

oc
la

te
d 

w
ith

 S
P

LP
 re

su
lt 

th
at

 I
s 

be
lo

w
 re

si
de

nt
ia

l g
ro

un
dw

at
er

 R
R

S
N

2.
 

., 
. 

'S
ot

! 
co

nc
en

tr
at

io
n 

as
so

ci
at

ed
 w

ith
 D

W
9 

le
ac

hn
ie

 c
on

ce
nt

ra
tIo

n 
th

at
 I

s 
be

lo
w

 re
si

de
nt

ia
l 

gr
ou

nd
w

at
er

 R
R

S
N

2.
 

B
ec

au
se

 o
f 

ol
I c

ha
ra

ct
er

Is
tic

 d
iff

er
en

ce
s 

at
 0

W
9 

(g
ra

ve
l v

er
su

s 
st

ity
 c

la
y)

, c
le

an
up

 le
ve

ls
 b

as
ed

 o
n 

S
P

LP
 

re
su

lts
 w

er
e 

de
te

rm
in

ed
 s

ep
ar

at
el

y f
or

 th
is

 a
re

a.
 

T
N

R
C

C
 in

te
rim

 r
en

ie
dl

at
lo

n 
cl

ea
nu

p 
le

ve
l f

or
 s

el
l in

ge
st

io
n 

(T
N

flC
C

 1
99

5)
. 

'A
ll 

S
P

I?
 le

ec
ha

te
 c

on
ce

nt
ra

tio
ns

 w
er

e 
ab

ov
e 

th
e 

re
si

de
nt

ia
l 

gr
ou

nd
w

at
er

 R
R

S
N

2:
 

th
er

ef
or

e.
 c

or
re

sp
on

di
ng

 so
il 

co
nc

en
tr

at
io

ns
 

w
er

e 
no

t c
on

ui
de

re
d 

as
 p

ot
en

tia
l c

le
an

up
 le

ve
ls

. 

0)
 



Table 2. Proposed RRSN2 S&I Cleanup Levels br The Otisite Weapons Storage Area

436 60
Proposed RRS42 Soil Cleanup Level

cOPC Cleanup Level (mq'kg) Basis

Metals

Antimony 4.5 Background UTL95
A,sen!c ;24 6 (105) LP
Cadmium

.

Chromium 185 (371) SP
Iron 33,008 (49,100) Background UTL955 (SPLP)
I,ad 200 (106) SP
Manganese 1,140 Background UTL55
Mercwy 0 2 R.RSN2 Groundwater Prot*tOr

. 27.5 (20fl SaP
.

Selenium 5 RFSN2 GrjnthvaterPtoteclion & SPLP

ThaTUum
. .

1.3 Back9roundUTL5

Sites) ... :.. . . ....

enzo(a)aithracefle 0 88 RRSN2 es estoVlpba1tc1
.

Benzocb)Uuorartbene 0 88 RFtSNZ Res gesbor'Jnhatato

.... 7.2 ....!. R
ibe(a,h)artracene 0 08 RRSN2 Res tiigesbcr/lnhaIation.

. . 'n!°'
.

Sem atis -UST
. .. . .. .. .

Benz aanhracene 0 012 RF3SN2 Grourtdwater Pçotecttonrene ... . . N2 Groundwa
enzoc.b)fluoranthene 0 012 R.RSN2 Groundwater Protactron

. .... ... . oundwate

Dibenzo(a,h)anthracene 0 0012 R.RSN2 Groundwater FrotQctlort

. ....
water Proecton

Vole tiles
TricFiothótKene:::. .. . G ndwater ?rtctonI.

Explosives
2,4-Dinltrotoluer'ie 0.012 RRSN2 Groundwater Protection

2,6 Dinitrotoljene 0 012 R.FSN2 Groundwater PrtecUo

Pesticides

.Hexachlorocyc!oheaie 0.047 RRSN2 Groi,jrdwater Protection

COPC chemical or potential concert

NA - riot available
Res. - residential

RRSN2. Risk Reduction Siandard Ni.rnber 2

SPLP - Synthetic Precipitation Leachale Proced.re

LJTL - upper tcleranca lim

Value In parentheses Is the prcpcsed cleanup level tot Drainageway 9 i based on the SPLP i'esuits.

bSojl concentration corresponding to 0W9 leachate Is below background.
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Table 4. RRSN2 Soil Cleanup Level Comparison for Areas A-i, AZ A-3, and AS 4 36 66

FtRSN2 EPC' (rn91
Human Health Surface Subsurface

Area COPC CUL (mg/kg) Soil Soil

Area A-i Metals

Antimony ..
4.5 NC 2

Cadmium 9 7 IC 1 3

. . Chromium
.. ..:. 200

Nickel @ Al 028b 27 s Lsi1 c
Semvolatiies __________

Benzo(a . .°.!.?.... ..... .
. .: '. . . .:. .•• .

Asenic•. S24.6 ;.5 :. :....::.
Lead . 200 . 24

Area A-3 Metals

Antimony 4 5 NO 1 8

.. 5
. ....:.

1.300

Antimony @ A3 019 03b 4 5 NO 5

..... .. ..9pY .PP:9 .. •.5 2. 13.7
. en!c.:r:. .:. 246 i't:.
Cadmium

.
2.5 41

.:.:::. . .:fss
Iron 33,008 11.208
Iron A3 01 33.008 L5,2oo I tC
Lead 200 7.2

Mercury @A3 OOSb 0 2 Lio 9d

Semivolatiles _________ ____________
0.012 1.7 0

Berizota)pycene 0 0012 1 5 — 0 42

.. 9 012 . . 2 . 0.52
Chrysene 1 2 1 7 0 4E

. Indeno(1,2,3.c,d pyrene 9..P..1.? 0.9 __________
enzo(a)pyreneTEC 0 001.2 1 96 054

i: . :: :.
.. .

NT

Peslicides



Table 4. RRSN2 Soil Cleanup Level Comparison forAreas A-I, A-2, A3, and AS (continued)

RRSN2 EPC' (mg/kg)-
Human Health Surface Subsurface

Area COPC CUL (mg/kg) Soil Soil

3-HeachlorocycIoiexane 0 46 o,pis
—

............... .............

75
Box denotes exceedance of RRSN2 human health CUL.

— COPC - chemicaT of potentiaT concern

CUL . cleanup level

EPC - exposure point concentration

— NC - not a chemical of concern at specified sofl horizon

NT not tested
TEC - toxic equivalency concentration

RRSN2 - Risk Reduction Standard Number 2

EPCs compiled in Appendix P of the Draft Fl report for the Off site Weapons Storage Area.

b Location of outiler concentration:

Exceedance represents one sample location (shown next to COPC name), where the

only detected concentration was reported.

d Exceedance represents the highest of two detects. The other detected concentration Is 0.1 rng1cg.

which Is below the CUL.
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Table 5. RRSN2 Soil Cleanup Lóvel Comparison for EOD Range Area

436 68
RRSN2 EPCa(rng/kg)

Human Health Surface Subsurface
COPC CU!. (mkg) Soil . Soil

— . -'
Meals ... .'. , ..

Antimony . 4.5 . SB 2.2
S I. It h •IflI '

.

Arsenic @ EODOO4b 24.6 10.6 . NC

i 7 .. O31

Selenium (EOD-009) 5 ND 5— ____________________

: .:•.:.:—.

Explosives ...

2,4Dintrotolueie .tE20.-006) .012 ND I 26°

2€-Dinitrololuene EObOôS 0 012
Box denotes exceedance ci' RRSN2 human health CUL.

B9 below background UTL -

COPC - chemical of potential concern

CUL - cleanup level

EPC - exposure point concentratjon

NC - not a chemical of concern at specifled soil horizon

ND - not detected
RRSN2 - ,lsk reduction standard number 2

EPCs complied In Appendix P of the Draft AFI report for the Otfslte Weapons Storage Atea.

b Location of outiler concentration.

Exceedance represents one sample location (shown next to COPC name), where the

only detected concentration was repoiled.
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a Table 6. RRSN2 Soil Cleanup Level ComparIson for Bunker DraIns - :
•

; RRSM2 ..: EPCb(mg!kg) Ia Bunker Number - Human Health Surface Subsurface SC
(Sample Location)' COPC CUt. (mg/kg) Soil Scil

:8531 (BDOO1) V 7AmimQny÷ .t
:7 .-. , " e8 ,.Ss

:: • .::' .•:* .•,: : .:. x' J cwt .n
•:::. ':' y>

" Cadmiunt..<
'. .- BB

C <>

Chromium .- NC RB

— :. lron#v < - r .. . aatJ1 B&
Lead . 200 47.4
Manganese <. -- BB , BBj<

. Nickel -- . . RB RB— , , . . — , , '::c .<:. ,: :t :' :: :,,::. :f •;: f .;,:;.::. •:: ,:.;::;.. :- ::: •: :;: C::' .:.:: .: .,. j::t : .,.

8531 (BD.002) Antimony .. ND ND

a . i: . i: . •-
C

BS _ )S:
Cadmium 9.7 8:-x-: : c-x:.• :• .:- x:..:.,,A. J•flM,v.tw.w J .< ::-,-: ..t.. V- . ': , +< :Vt

V OhrQrmuçn > ,. " V J &. KC . 884
. . Iron . .. -- .. .

RB RB—
I I LOadT : > 2OO . 11>3? : :a '
. .

. Mwanese . . . . . . : SB RB:f. :: ...t ,:,,,r yn.. ::.:;,.v.. V . :.Y

— -

t533
•rn

V Antirp>Ony Th - < ,;ND -1/i>/NbL ..
(9D003& !P:94 e9.kc 24.6 ?_.av— : '

Oa&iium 97 . ' ,P7 ''i
Chromium 185 15.4

:: . .,+ I x>k <3S400ft':. Bpv,_
—. Lead

.
200 99.8

JAangane'se ;v:.
Nickel . 27.5 SB 23.5, v ,.

. .:> '
— : .;... ..::..:: .>. ::.:z,I:i.::i:i*::.). :.:L.. .*i. :t A:.f':. :g.:>iL. < X. : : :$ :f :::. :

A5 . :...... ...
ND ..NP .. .

(Bb-005 & RP-006) Arsenic -- 88 , BB,
Cadmium :: 9.7 as 0.BB—

Chromjurn 185A A No
Iron. .. .-- . . 5B

-
A Lead

A
A 200

A

200J—
...•.......::::

— I
. kC. ...w.w...... ......... ... .1

Cadmitirn A 97 1 22—
Chromium 185 . NC 25.3

<Iron 5
Lead 200 65.9 49.8

Manganese -- BB 86,
Nickel . -- . BB RB

A

a

U-
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Table 6. RRSN2 SoU Cleanup Level Comparison for Bunker Drains (continued)

435 7n
PRSN2 EPCb (mgPkg)

Bunker Number Human Health Surface Subsurface

(Sample Location)' COPC CUL (mg/kg) Soil So
853 (BD.009) Antimony N ND

Arser.tQ. 68 69
Cadmium 85 68

89
Iron -. SB

L€ad 200 44

•;.. ... .. ... . ..
Nickel -

8539 (ED-OlO) Atmon - ND ND

. . .. 72
Cadrtum 97 36
Chromium -- NC 88*
iron 33O0S 4505j

.
. . .. . .—..,

Manganese 1140 513
Nickel . .27,5 2

8541 (BD-011) Antimony - N ND

Arséic -- Es 89,
CadmIum 9.7 68 0.79
Chromium 185 NO ..
Iron . -- . BB B8
Lead 200 60 5 .. 8 3
Manganese .. . 86
Nickl • BB

5541 (BD-012) Antimony - NO ND

Arsenic -- 68
Cadrnum 7 BB 2 4
Chromium 165 BB 33.2

33 008 I 487DO I

Lead .. 200 453 71.2
Mar.garas 68
Nickei 27.5 . . 27.5

8552 ND

Arsenic e.a 88
Cadmium 9.7 .

- 2.5 1.1

Chrorr.*um 1BG 15 2
Iron -. -• 68 BB

:. ..:. ..:..- .' 45.3.
Manganese -- 88 55
Nce -. 88 BB
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Table 6. R9SN2 SoIl Cleanup Level Comparison for Bunker Drains (continued) -

RRSN2 EPCb (mg'kg)
— Bunker Number

.
.

-
Human Health Surface Subsurface

(Sample Location)' COPC CIJL (mg/kg) Soil Soil

8552 (BD-014) Antimony . ND ND

Arsenic RB BB

Cadmium 97 4.5 14
Chromium -. NC RB

— iron - 5B SB

Lead 200 62.3 21.2

Marganes.e - RB SaC.

Nickel -- RB SB

8554 (BD-021) Antimony -- BB
-:A rJc- :4:/

.: ,..... C: 58 C. C.:..:. RB

Cadmium 9.7 1.3 0.7
Chrormur NC RB

Iron -. RB BB
— Lead* 200

. C.. Manganese
.... . . .

::: ..:...:::....::..: ii i:.EUk B

8554 (BD-022) Antimony, - ND NDa
Arsenic -- SB LB

Cadniurn 97 03 076
Chromium -- NC . SB

Iron -- RB SB

Lead . 200 32.2
CC-- . .:r"rwm.x..v"::, .Y - .." ........... —-'•--•---•- CV:.:.••y•CC .

Manganese -- BE

Nickel -. LB BB

—
6556 (RD 019) Antimony - ND ND

--: :: .:::I .1: . A?serk:-:.. :.: .; . -Y:...-: :i.BB C.: f-:::.. 2BB-
Cadmium 9.7 3.7 0.79.:- .

. C . .- . . ..::... :---::.- ::.
.::..:.::........ :.-. -C; Chromium: ..z:. :j85.-:.:::.-:-:..:..::..:-.:NC ::; -. -15.8

Iron 33.008 . I 37.500 I
Lead 200 , 43
Mrgan.es.e .

8556 (SD 020) Antimony - ND SB
Arsenic -- RB RB

:- :- :T::•: ::. .-..:-gj: :. IJ .r:-.::.
— Chromium -- NC RB

::. ;.--: II: v- :..-: :eB : :63
Lead 200 35.4

Maranese - B3 23
Nickel ... --



Table 6. RRSN2 Soil Cleanup Level Comparison for Bunker Drains (continued) 43.6 72

RRSN2
Bunker Number . Human Health Surface Subsurface

(Sample L.ocatlon) COPC CUL (mfkg) 5011 Soil

8558 Antimony 4.5 Nt) 2

(BD-0i7 & ED-l8) Asenf - BB
Cadmium . 9,7 1.5 1.5:'..,.:. -' %-S:.-.... ...., ... .. .... .. :..
Chro,itJm NC

Iron . •- BB BB

Load 200 .. 68 3 . 23 6 -
Manganese -. BB EB: -1 :. •

'SSéQ 80015) Ai: -t;:;
Arsenic -- SB SB

Cadmurn 9 7 >061
Chromium -- NC EB

--'fl: .: 'C . ' '. . -'. '. . -. - :_/. - :7c.: """ .
iron
Lead - 200 . 80C '": .-- -.

.c.z.rQ- - ":r-e. •c.._. .. -. . ' -%-r-•' r-- cc.
,Manaqese , • ..BBL .BB>

Nickel - BB BB
S.

.,. c.;-S.W_ S. . S V:'. S.,c.--c.- .-..
8560 .(:BP1.6

. -- . '.. . .. _!'Arüriic 2 .. - i' BB,,
Cadmium 9.7 ' 3.5 0.6

,,.jS.\,,
- Iron •• BB BB

200

... . .... - Manganese -.5 ... - :. ...
EB --Mcke:.: -. .:.c:.;: I

-
: -...BB

Box denotes exceedarice or RRSN2 human health CUL

-. not applicable -

BB. below background TL
COPC - chemical of potential concern

Cut.. - cleanup level

EPC - exposure point concentration -

NC . rot a chemical of ccncern at specitied soil horizon . . -

ND - rot detected
RFtSN2 - Risk eduction Standard Number 2

'Data sets with less than six samples are presented by umple location.

b EPCs compiled in Appendix P of the Draft RF) report icr the Offsite Weapons Storage Area.
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— Table 7. RRSNZSoII Cleanup LGve Comparison for USTAreas '

- RR$N2
.

EPC' (mgikg)
Human Health Surface Subsurface

(.1ST Name COPC - • CUL (mn/kg) - Soil - Soil

ST-B5OO : BenzCa)athrene : . O;kB :j4•L ' 'z ' '1 -'

. :,. . . .;.• .
.

V Benzo(b)fluoranthene' O.S8 NV 0 99

Dibenzo(a,h)anthracene O.OBB NT 0.15
:

< Incero(12,3 c,d)pyrene O88 4T O7&

Benzo(a)pyrene TEC 0.088 NT I 1.96 I

—
LJST-8503 . Benz(a)afircene

<

Q,.8& WT 1012<
Benzoa)pyrene

. 0.088 NT 0,042
: .:;::;r:;:.:::::.:.:;:;:;;:;:—:;:;:: : .:::: S ._: ;:::- :!:U. ,,*:<. .:.:..::_::>;:.::.L.::.:_:.:_ ::?_:x:;: :f- '.::-x:::. ,::,:< .;:.:. ,:. .7.::..:. : :.:.,.:::.:.:,:,-:,:,:.:.:x.:,,.:, .-:> ; :1 j:f.;. - ., .3:' .J.

— '. . 0 88 , NT ' D 013

Dibenzo(a,h)anthracene -- NT ND

: . Inde(1,Z3 crie -
: z. CM' .<C :c, ,.: ,:- .:Y:., C ..,. ! '+' .;. -*?

u ST;B5O5. 0 8 ' ' > 0 8

Benzo(a)pyrene
., 0.088 . NT I I

:- > 7 C ' ?fh%;. ,. :. •s • ', " _*, 0 C

9enza(b)fIJoranlhene. O..8 a N1J 7
DibOnzo(a,h)anthracene . 0.088 NT 0,02CC' C V . V. ' CV CV.C ..1CC7

IS .,

UsT85O7
C

C 0 SB NT CO46
.V.x: . . .. .I

,, Eenzotb}tluoranthene OVBB NT
Dibenzo(ah)anthracene

.

ND

C,JST 8514 Benz(a)anthrcne C NT 'ND
— .. ...P. nzo a)pyrene . .... ..........!L .. 2

C

.Bertzo(b)fItoranthene — NT

. P ......... ..JJ ....... ...... JP .
C

Box denotes exceedance of RRSN2 human health CUL.

COPC - chemical of potential concern

CUL cleanup level

EPC - exposure point concentration

ND- not detected
NT - not tested
RRSN2 - Risk Reduction Standard Number 2

TED - toxtc equivalency concentration

EPCs compiled In Appendix P of the Draft RFI report for the Off site Weapons Storage Area.

—

—
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Table 8. RRSN2 Soil Cleanup Level Comparison for Dralnageways . 36 74
EPeb (mpik)-

Human Health
-

Surface Subsurface

Dralnageway COPC CLII. (rngIk) Soil Soil
DW1 Metals -

Antimony 45 08 13
ksonlc 24.6 13.3 .
CadmIum 26 042
Chromium

.:. .
18.5

CprozphnDW1.0C4t - 185 185 MC

33.008 EB . 26.000
:.

Lead©DW1.OOBt 20•0 97 '9..
)4aiganee - SB SB

Nickel
. .

-. SB

Semivolatiles ___________________________

Eenzo(a)anthracene 0 0*2 0 0 14

q(a)pye . .... P99i.? 0.3 0.11

2enzo(b)fluoranZ.hane , 0 12 0 55
Chry sene . ..
O(Denzoca,hanthacene .. - - lID ND

. 9.12 0.27 0.24.. 43 .. 017

Volatlies ..

::.:.::f/V:c ;:' .:

P lid I

0 Hexaehlortcyclohe%ane— 0 045 0 032 .

0W3 Netals
Antim - . II . ..!. .J'11
Arsenic .. - SB FIT

Cadmium . - - SB . N'
Ctjroçplum - SB NT
Iron -• SB NT

Lead -- SB.. NT
. .

... .;.. .
L.: :.YN!ck.éL -: ::.(:... .::.

•... ::.:,/T..
Se m iv olati Las _________

..... . .: Benzo(a)anth o.o ?....r ( 2

Benzotapyrene 00012 1 4 WI

flzo(bOuoranthene .012 L 2 NT

Chiysena 12 I 21 NT

.. . ..
I nzoaha at a . . .

ND
.

Indeno(I2.3 cdpyrers 0 0t2 0 83 NT

.. ....: 0.0012
.:

NT

Volatiles
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Table S. RRSN2 SOIl Cleanup Level Comparison for Dralnageways (continued)

- RRS EPCb (mgIk
Human Health Surface Subsurface

Dralnageway' COPC CUL (mg/kg) Soil Sofi

VofatileL., .
Trichloroeihene NO NT

•?'.'. ,.>

T)W-9 (coflt) etlcldes y
-Hexachlorocyciohexarte -. NO NT

— Box denotes exceedace ci RRSN2 humaj, health CUL

— - not applicable
- below background UTt.

COPC - chemical of potential concern

CUL - deanup level -

EPC - exposure point concentration

l'L - not a cernlcaI ci concern at specified soil horizon

NO - not detected
NT net tested In subsurface soil samples

RRSN2 - Risk R.ducton Standvd Number 2
— TEC • toxic equivalency concentration

'COPCs In sarntes collected from DW2 and DW5-DWB were either below background UTL.s,

not detected,'o not tested (See Appendix P).
b EPCs compiled In Appendix P of the Draft RFI report for the Off site Weapons Storage Area.

Location of otjtlier concentration,

—

—

—



Table 8. RRSN2 Soil Cleanup Level Comparison for Dralnageways (contInued) 4 3 6 7

RRSN2 — EPCb (m/k)
Human Health Surface Subsurface

Dralnagewa . COPC CUL (mgfk) Soil Soil

Tr!c .:: .p.;:.:.:I.:.:c....

DWO (cont } Pesticides

. Et9X&9C, ........ ., ... .
C C

.. .... .. .,.. • .CCCC..'.. ; C. .C C.
-.

DW4 Metals
AiQtnoity . S SB NT

Arsenic - - BB NT

Cadm1um> 97 ¶4 NT

Chromium
. .

-. US NT

Irod BB NT

Lead 200 71.6 NT

Manganese 1,140 661
Nickel . -. . SB NT

CtC .7 . ... .4
Semivofatiles ______________

c.. .'.'C.C. C 'I . .. —. C..:' I.
ea2oca)artthracetIe_ 0,O1 . 1 4 ,. NT.,. .

pe!i?Aa)py!erie 0.0012 . 1.3 NT

SenzGbJfLtAnthee C> 0 012 18 a NT

V... 9twfl.!.e __________ N

pibergo(a,h}anthracene 0 0012 0 b74 NT

lndeno(l,2,3-c,d)pyrene . 0.52 ... .. .!J
L : .t0012:t::. C

C
-V ... V

C

Volaflies ; V

y -- ::y::::. .. ....... !P..:: : . NT

1 . .-. .- .-- C -CC . . .:• . c:.. .> .

PesticIdes

V P He9ctcocycIohezane —
NT

DW9 a Metals

Antimony NT

Arsenic 105 105 NT

Cadmium -• . SB NT- .. . C. -y . .1< \C>• C
..: .V- .

ChronUtm ... 371 371 NT

49,100 NT

Lead 106 106 NT

!&YaQt! .. 1'1AQ. . NT

Nckei :7. C;:.. :?C -.. - :201 G7- -.: bt. . V

SemivolaM &

Benzo(aanThracene .

-
.

p NT

Sero(a)pyrene -- ND NT

.... .. Benzo(b)fluoranthene --. ND . NT

Cfuysene - ND

.P0C3.2P!0 .
p....

lndeno(t2,3 cd)pyrene ND NT



APPENDIX B
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WASTE INVENTORY TRACKING FORM

—
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LOCATION:

WASTE VENTORY TRACKING FORM

w

PROJECT NAME:

ACTIVITIES:

—

Dt

AciGj
(boil! DcrptoncrWt

FiM E'dn
orc.,tt;on Ett-. Tpc o(Cor

(toc1D)

•

Loo of
Co',utt

WI:
z.on Ce'..:iu

—

\:c: Dscrb whcti:r s-oil oc "air s ipcs h3'c co1iid for waste c3r:I:rzicn, inc1uddtc. (

Siriui:

ArCcE 1OM WT.O
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