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AQC Area of concern

AST Aboveground storage tank

BCT BRAC Cleanup Team

BEQ Benzo[a]pyrene equivalent

BHC Benzenehexachloride

BRAC Base Realignment and Closure Act

BRC Background reference concentration

BTEX Benzene, toluene, ethylbenzene, toluene

cPAH Carcinogenic polycyclic aromatic hydrocarbon

CA Corrective action

CMS5 Corrective measures study

CNC Charleston Naval Complex

cocC Chemical of concern

corc Chemical of potential concern

DAF Dilution attenuation factor

DDD Dichlorodiphenyldichloroethane

DDE Dichlorodiphenyldichloroethene

DDT Dichlorodiphenyltrichloroethane

DET Navy Environmental Detachment

EnSafe EnSafe Inc.

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

ESDSOPQAM Environmental Services Division Standard Operating Procedures and
Quality Assurance Manual

ftbls Feet below land surface

HI Hazard index

HHRA Human Health Risk Assessment

ILCR Incremental lifetime cancer risk

M Interim measure

LUC Land use control

pg/kg Micrograms per kilogram

pg/L Micrograms per liter
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Acronyms and Abbreviations, Continued

mg/kg
MCL
MCS
ng/kg
NAVBASE
NFA
NFI
NTU
OWS
PCB
PID
RAO
RGO
RBC
RCRA
RFA
RFI
SAP
SCDHEC
SSL
SWMU
SVOC
TCDD
TCLP
TEQ
UCLss
usT
vOC
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Milligrams per kilogram

Maximum contaminant level

Media cleanup standard

Nanograms per kilogram

Naval Base

No further action

No further investigation

Nephelometric turbidity units

QOil/water separator

Polychlorinated biphenyl
Photoionization detector

Remedial action objective

Remedial goal option

Risk-based concentration

Resource Conservation and Recovery Act
RCRA Facility Assessment

RCRA Facility Investigation

Sampling and Analysis Plan

South Carolina Department of Health and Environmental Control
Soil screening level

Solid waste management unit
Semivolatile organic compound
Tetrachlorodibenzo-p-dioxin

Toxicity characteristic leaching procedure
TCDD equivalent

95-percent Upper Confidence Limit
underground storage tank

volatile organic compound

cubic yards
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1.0 Introduction

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for
closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates
closure and transition of property to the community. The Charleston Naval Complex (CNC}
was formed as a result of the dis-establishment of the Charleston Naval Shipyard and
NAVBASE on April 1, 1996.

Corrective Action (CA) activities are being conducted under the Resource Conservation and
Recovery Act (RCRA), with the South Carolina Department of Health and Environmental
Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities
are performed in accordance with the Final Permit (Permit No. SC0 170 022 560).

1.1 Background

As part of the RCRA CA activities, a RCRA Facility Investigation (RFI) was conducted in
Zone G at the CNC (EnSafe Inc. [EnSafe], 1998). Solid Waste Management Unit (SWMU) 6,
SWMU 7, and Area of Concern (AOC) 635, located in the north-central portion of Zone G,
were combined into one investigation area due to their close proximity and their potential

for similar chemicals of potential concern (COPCs).

After the initial RF], additional investigations and interim measure (IM} remedial activities
were conducted. The U.S. Navy Environmental Detachment (DET) performed an IM in 1998
that included excavation and disposal of contaminated material, primarily pesticide-
contaminated soil. Additional sampling and analysis was performed by CH2M-Jones on soil
at SWMU 6 to further delineate the extent of contamination, and to confirm additional
remediation requirements. These investigations identified several locations within SWMU 6
that were targeted for soil removal during an IM that was completed by CH2M-Jones in
June 2002. The post-RFI investigations and IM activities are described in detail in later

sections of this report.

1.2 Purpose of the RFl Report Addendum/IM Completion
Report/CMS Work Plan

This RFI Report Addendum/IM Completion Report/Corrective Measures Study (CMS)
Work Plan (RFIRA /IMCR/CMSWP) provides information regarding previous

SWMUGZGRFIRACMSWIPREV0.DOC 1
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investigations and IMs, as well as additional investigation activities and a soil removal IM
conducted by CH2M-Jones. The information presented in this document includes the results
of additional soil and sediment sampling after the Zone G RFI Report, Revision 0 (EnSafe,

1998) was issued, and the results of two IMs and a groundwater sampling event.

Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup
Team (BCT) agreed that the following issues should be addressed:

+ Status of the RF]

¢ Presence of metals (inorganics) in groundwater

¢ Potential linkage of SWMU/ AOC to SWMU 37 (investigated sanitary sewers)

* Potential linkage of SWMU/AQOC to AOC 699 (investigated stormwater sewers)
» Potential linkage of SWMU/AOC to AOC 504 (investigated railroad lines)

+ Potential migration pathways to surface water bodies (Zone J)

» Potential contamination associated with oil /water separators (OWSs)

¢ Relevance or need for land use controls (LUCs) at the site

Information regarding these issues is provided in this RFIRA/IMCR/CMSWT to expedite

evaluation of the site.

1.3 Site Background and Setting

SWMU 6, the Public Works Storage Yard (Old Corral), SWMU 7, the polychlorinated
biphenyl (PCB) Transformer Storage Yard, and AOC 635, the Paint and Oil Storehouse, are
located in Zone G (see Figure 1-1). SWMU 7 and AOC 635 are located within SWMU 6.
These sites are located within the triangle formed by Kilo Street, Pierside Street, and Hobson
Avenue. The locations of these SWMUs and AOC are shown on Figure 1-2. Each site is
described in the following paragraphs.

SWMU 6 - Public Works Storage Yard

SWMU 6 is an open, unpaved fenced area where containerized hazardous wastes from
vehicle maintenance, building maintenance, and pest control operations were stored prior to
shipment. The RCRA Facility Assessment (RFA) (EBASCO, August 1987) identified cleaning
solvents, waste oils, and paint wastes as potential contaminants at SWMU 6. Evidence of
spills were not identified in the RFA, but a soil sampling effort in 1987 indicated soils were

contaminated with metals.

SWMUSZGRFIRACMSWPREV0.DOC 3-2



N1y Gl e W

o oo

10
11
12
13
14
15

16
17
18
19
20

21
22
23

24
25
26

27
28
29

30
31

RFI REPORT ADDENDUM/M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

DECEMBER 2002

SWMU 7 - PCB Transformer Storage Yard

SWMU 7 included Building 3902, the concrete slab outside the building, and the
surrounding area. SWMU 7 was used to store transformers and other electrical equipment
between 1970 and 1976. Visual evidence of past oil spills was reported in the RFA (EBASCO,
1987). Groundwater samples that were collected from monitoring wells WOC-1 and WOC-2
presented detections of arsenic, dichlorodiphenyltrichloroethane {DDT), BHC, and PCBs.

Transformers have not been stored at SWMU 7 since 1976.

AOC 635 - Paint and Qil Storehouse

AOC 635 consisted of Building 3902 and was used as a paint and oil storehouse. It was built
in 1942 and remained in operation until 1976 when it was removed from service. The
western parking lot was also a drum storage area. The parking area was originally
compacted dirt and gravel. According to the RFA (EnSafe/Allen & Hoshall, 1995) electrical
transformers and other electrical equipment, paint wastes, plating wastes, petroleum
products, solvents, corrosive materials, flammable material, poisons, oxidization agents, and
combustible materials were handled at AQC 635.

Combined SWMU 6 Summary

SWMUs 6, 7, and AOC 635 were combined into a single investigation in the RFI report
(EnSafe, 1998) due to the proximity of the sites and the potential for similar COPCs. For the
purposes of subsequent investigations, IMs, and closure, all three sites are combined and
will herein be referred to as SWMU 6.

SWMU 6 was recommended for an RFI under the current RCRA permit. Subsequent to the
RFI, activities at combined SWMU 6 included the removal of buildings, concrete slabs, and
parking lots. The SWMU 6 area is currently an open, unpaved field.

The area where SWMU 6 is located is zoned M-1, for marine industrial land use. Recently,
the site has been proposed as a location for a bulk material storage facility and is expected to

be used for industrial use for the foreseeable future.

1.4 Report Organization

This RFIRA /IMCR/CMSWP consists of the following sections, including this introductory

section:

1.0 Introduction - Presents the purpose of the report and background information relating
to the RFIRA /IMCR /CMSWP.

SWMUGZGRFIRACMSWPREV0.DOC 13
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2.0 Summary of RFI Conclusions for SWMU 6~ Summarizes the conclusions from the RFI
and risk evaluations for SWMU 6 as presented in the Zone G RFI Report, Revision 0 (EnSafe,
1998).

3.0 Summary of UST/AST Removals and Interim Measures at SWMU 6~ Provides
information regarding the IMs conducted at the site during 1998 by the DET and in 2002 by
CH2M-Jones.

4.0 Summary of Additional Investigations — Presents the details and summarizes the
results of additional soil investigations conducted after completion of the RFI report, and

presents 2002 groundwater data.

5.0 COPC/COC Refinement — Provides further evaluation of COPCs based on the RFI and

additional data to assess them as chemicals of concern (COCs).

6.0 Summary of Information Related to Site Closeout Issues — Discusses the various site

closeout issues that the BCT agreed to evaluate prior to site closeout.

7.0 Interim Measure Completion Report - Presents the details and results of the soil

removal IM that was completed by CH2M-Jones during 2002.

8.0 Recommendations — Provides recommendations for proceeding with the RCRA

corrective action process.

9.0 CMS Work Plan for SWMU 6 — Presents a focused CMS Work Plan for the Combined
SWMU 6 site.

10.0 References — Lists the references used in this document.

Appendix A contains a copy of the Interim Measure Completion Report for SWMU 6, 7 & AOC
635, Charleston Naval Complex, Charleston SC (DET, 1998).

Appendix B contains the analytical data summaries for the samples collected by CH2M-
Jones in 2002.

Appendix C contains the data validation report for the samples collected by CH2M-Jones in
2002.

Appendix D contains the UCLys calculations and mean residual concentrations for

constituents detected at the site.

Appendix E contains a copy of Table 10.12.7, Analytes Detected in Surface and Subsurface Soils

and analytical results for dioxins samples from the Zone G RFI Report, Revision ().
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Appendix F contains CH2M-Jones' responses to SCDHEC comments regarding the
Combined SWMU 6 area from the Zone G RFI Report, Revision 0.

Appendix G contains copies of the waste manifests from the 2002 IM completed by CH2M-
Jones at Combined SWMU 6.

Appendix H contains copies of site photos taken during various remediation activities at
SWMU 6.

All figures and tables appear at the end of their respective sections.
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2.0 Summary of RFI Conclusions for SWMU 6

2.1 Overview of Previous Investigations

A variety of investigations have been implemented at this site, beginning in 1981. A time-

line graphic showing the known investigations and IMs implemented at this site is
presented in Table 2-1. Much of the data collected prior to the Navy/EnSafe RFI cannot be

retrieved. Of the data that can be retrieved, some is of limited usability because the survey

coordinates for the data are not known, or the sample identification methodology cannot be

reproduced.

)

The’previous investigations at SWMU 6 occurred in the following chronological sequence:

1980s - SWMU 7 was sampled in 1981 and 1982 to assess the presence of contaminants in
soil and groundwater. This confirmation study (Geraghty & Miller, 1982) included two
groundwater monitoring wells (WOC-1 and WOC-2) installed during 1982 and a soil
sampling program carried out in two phases. The first phase, conducted in July 1981,
consisted of collecting composite samples along lines running parallel to the sides of
Building 3902 (this building has since been remaved) and the attached concrete slab
(also removed). The second sampling phase was conducted in February 1982 along lines
parallel and up to 40 feet away from the previous samples to better define the horizontal
distribution of PCBs in the soil. A soil sampling program was completed in March 1986
as part of the requirements for the closure of SWMU 6 (NSY Closure of Interim Status
HW Facilities, August 1988). This information was obtained from the Interim RFA
(EBASCOQO, 1987). EnSafe extended the closure investigation and collected samples at 36
grid locations across the site, as reported in the RFI Work Plan (Kemron, 1991). The DET
and EnSafe identified 15 additional areas of suspected spills (SP-13 through SP-27),
leaks, and stains for final closure. Three limited areas of elevated lead levels were
identified.

1993 - In a preliminary phase before the RFI, 41 additional soil samples were collected in
1993 to assess the presence of PCB and pesticide contamination in soil at SWMU 6.
Seven shallow monitoring wells were also installed and sampled in 1993. Though these
data were reported in the Zone G RFI Report, Revision 0 (EnSafe 1998), uncertainties in the

sample nomenclature limit the usefulness of some of the data.

SWMUGZGRFIRACMSWPREV0.DOC 2-
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*  1996-1997 - Soil samples were collected in 1996 at six soil sampling locations for the RFI;
the results were presented and screened with the 1993 soil sample data in the RFI report.
The seven existing groundwater monitor wells were redeveloped and sampled in
November 1996; three additional groundwater sampling events were performed in May
1997, September 1997, and December 1997. The 1993 and first three quarterly results

were presented in the RFI report.

* 1998 — An IM was conducted by the DET which included the removal of contaminated
soil to depths of 2 to 4 feet below land surface (ft bis), and the demolition and removal of
the concrete slab (SWMU 7); all removed material was transported to offsite disposal
facilities. A copy of the IM completion report for this effort is included as Appendix A of
this report.

s 2002 - CH2M-Jones continued soil investigations primarily to delineate the extent of soil
with contaminant concentrations exceeding unrestricted (i.e., residential) land use
criteria, and to delineate hot spots of contaminated soil for removal. An IM was
conducted by CH2M-Jones to remove contaminated soil to depths of 1 to 3 ft bls. All
removed material was transported to offsite disposal facilities. A sampling of all seven
monitoring wells was also conducted to assess current groundwater quality. These

efforts are described in further detail in this report.

The above investigations and removals are summarized in this report, beginning with a
summary of the RF] activities and conclusions from the Zone G RFI Report, Revision 0 in the
following subsections of Section 2.0. Section 3.0 provides a summary of the 1998 DET and
2002 CH2M-Jones IMs. Section 4.0 provides detailed summaries of the 2002 soil and
groundwater investigations conducted by CH2M-Jones. Finally, Section 7.0 provides the
completion report for the 2002 IM soil removal conducted by CH2M-Jones.

2.2 RFl Sampling and Analysis (1993 and 1996-1997)

Soil and groundwater were sampled prior to the RFI in 1993 and as part of the RFI in 1996 to
determine whether contamination resulted from chemical and other waste disposal
activities in the SWMU 6 area. Soil sample locations in 1993 were selected to spatially cover
the areas surrounding the documented site activities that were suspected to be impacted by
previous site use. At 41 locations, either surface, subsurface, or both samples were collected
and analyzed for volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), pesticides/PCBs, and metals. Three different labeling systems were used to
identify these locations (e.g. S06-B01, B07-B03, S07-B05). The six 1996 samples were located

SWMUGZGRFIBACMSWPREV0.00C 22
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at former (1993) sampling locations and were labeled with three different identification
systems (e.g. 0065B001, 007SB001, 6355B001). These samples were also analyzed for VOCs,
SVQCs, pesticides/PCBs, and metals. The RFI report presented the results of these soil tests
and conclusions concerning contamination and risk, as summarized in Sections 2.1 and 2.2
of this RFIRA/IMCR/CMSWP. Based on the currently available information about survey
coordinates for these samples and the difficulty in understanding the sample identification
labeling, these data have only limited usefulness in the delineation of extent and
confirmation of removal addressed by CH2M-Jones in 2002. A further evaluation of COPCs
is provided in Section 5.0 of this report addendum.

Duplicate samples were collected and analyzed for Appendix IX parameters (a broader list
of VOCs, SVOCs, metals, pesticides/PCBs, plus herbicides and dioxins).

The seven shallow monitoring wells (approximately 15 ft bls) were sampled once in 1993
and during four consecutive quarters in 1996-1997. These wells were formerly designated
NBCG006001 through NBCG006007, and are currently named GO06GWO001 through
GO06GWO07. Analyses for all five sampling events included VOCs, SVOCs,
pesticides/PCBs, and metals. The nature and extent and fate discussions in the RFI report
were based on the first three quarters of groundwater data, but conclusions in the exposure
assessment of the RFI report were based on the first quarter groundwater data only. The

1993 data were presented in the RFI report for comparison only.

The RFI soil and groundwater sample locations were presented in the Zone G RFI Work Plan
(EnSafe, 1996) and were approved by SCDHEC after review of the sampling approach. The

sample locations are presented in Figure 2-1.

The surface soil and groundwater COCs identified in the following subsections are further
evaluated in Section 5.0 of this RFIRA/IMCR/CMSWP. Soil COCs were targeted for
removal during the IMs conducted by the DET and CH2M-Jones, as summarized in Section
3.0; a detailed account of the CH2M-Jones IM is described in Section 7.0 of this
RFIRA/IMCR/CMSWP.

2.2.1 Surface Soil Results

COPC screening criteria during the RFI for surface soil consisted of U.S. Environmental
Protection Agency (EPA) Region III (June 1996} residential risk-based concentrations (RBCs)
(hazard index [H1]=0.1 for non-carcinogens) for organics and inorganics, and Zone G
background reference concentrations (BRCs) for inorganics. Analytical results from surface

soil sampling were compared against these criteria with the following results.

SWMUBZGRFIRACMSWPREV0.LOC 23
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VOCs: Nine VOCs were detected in surface soil at SWMU 6. The nature of contamination
section (10.12.3) of the RFI report concluded that no VOCs were detected above their

respective RBCs (HI=0.1) in surface soil.

SVOCs: Twenty-seven SVOCs were detected in surface soil at SWMU 6.
Benzo[a]anthracene, benzo[blfluoranthene, benzo[a]pyrene, idenof1,2,3-c,d]pyrene, and
dibenz(a,h)anthracene exceeded their respective RBCs. Because the SVOCs detected
above screening criteria were all carcinogenic polycyclic aromatic hydrocarbons
(cPAHs), benzofa]pyrene equivalent (BEQ) concentrations were calculated. Calculated
BEQ concentrations were above the RBC in 15 of 43 (32 pre-RFI samples, three surface
duplicates [pre-RFI], six RFI samples, and two RFI duplicates) surface soil samples.

Pesticides: Ten pesticides (4,4’-DDD, 4,4"-DDE, 4,4’-DDT, alpha-BHC, beta-BHC, delta-
BHC, gamma-BHC, alpha-chlordane, gamma-chlordane, and heptachlor) were detected
in surface soil at concentrations above their respective RBCs. A total of 43 surface soil

samples were collected and analyzed for pesticides at SWMU 6.

~ DDE was detected in one sample above its RBC.

~ DDD was detected above its RBC in four surface soil samples.

— DDT was detected above its RBC in seven surface soil samples.

— Alpha-BHC was detected above its RBC in one sample.

— Beta-BHC was detected in one sample exceeding its RBC.

— Delta-BHC was detected in three samples at concentrations above its RBC.
- Gamma-BHC was detected in one sample above its RBC.

~ Alpha-chlordane was detected above its RBC in a one sample.

— Gamma-chlordane was detected in one sample above its RBC.

— Heptachlor was detected in one sample above its RBC.

PCBs: Aroclor-1254 and Aroclor-1260 were detected in surface soil above their
respective RBCs. Aroclor-1254 was detected in one sample above its residential RBC.
Aroclor-1260 was detected above its RBC in 13 samples.

Dioxins: Two duplicate samples collected during the RFI were analyzed for the
Appendix IX suite, including dioxins. Dioxins were detected in both samples. Because
dioxin congeners were detected, TCDD equivalent (TEQ) concentrations were
calculated. The calculated TEQ concentration exceeded its residential action level of
1,000 nanograms per kilogram (ng/kg) in one sample (007SB00101 - 1,021 ng/kg). This
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value also exceeds the dioxin RBC (4.3 ng/kg). The soil at this sample location was
subsequently excavated during the IM by the DET.

e Metals: Antimony, arsenic, chromium, iron, lead, manganese, thallium, and vanadium

exceeded their RBCs and/or BRCs in at least one surface soil sample.

— Antimony was detected in one surface soil sample. The detected concentration of
antimony was above its RBC and BRC.

— Arsenic was detected in five surface soil samples at concentrations above its RBC
and BRC.

~ Chromium was detected in two samples above its residential RBC (based on
hexavalent chromium) and BRC.

— Iron was detected above its RBC in all 48 surface soil samples collected at SWMU 6.
A BRC was not established in the RFI for iron, therefore comparison to background
levels was not made.

— Lead was detected in two samples above its screening level.
— Manganese was detected in two samples above its RBC and BRC.

— Thallium was detected in one surface soil sample collected at SWMU 6. The detected
concentration was above its RBC and BRC.

- Vanadium was detected in one sample at a concentration that exceeded its RBC and
BRC.

Analytes that exceeded the COPC screening criteria were further evaluated in the risk
assessment to determine which were considered COCs at SWMU 6. The risk assessment
evaluated unrestricted (i.e., residential) and industrial (site worker) future land use
scenarios. COCs were identified as any chemical with a concentration exceeding an RBC
calculated at an Incremental Lifetime Cancer Risk (ILCR) of 16 or greater, or whose hazard
quotient exceeds (.1. This evaluation resulted in antimony, Aroclor-1254, Aroclor-1260,
arsenic, BEQs, 4,4'-DDD, 4,4’-DDE, 4,4’-DDT, dioxin, and thallium being identified as COCs
for surface soil based on an unrestricted land use scenario based RBCs. Of these, Aroclor-
1260, arsenic, BEQs, 4,4’-DDT, and dioxin, were identified as industrial land use COCs for

surface soil.

2.2.2 Subsurface Soil Results

COPC screening criteria for subsurface soil consisted of soil screening levels (SSLs) and, for

-inorganics the Zone G BRCs. SSLs were based on a dilution attenuation factor (DAF) of 20.

Inorganic chemical concentrations were compared with the higher of the BRC or SSL values.
Analytical results from subsurface soil sampling were compared against these criteria with

the following results.
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VOCs: Seven VOCs were detected in subsurface soil at SWMU 6. The nature of
contamination section (10.12.3) concluded that no VOCs were detected above their

respective SSLs in subsurface soil.

SVOCs: Twenty-one SVOCs were detected in SWMU 6 subsurface s0il samples.
Benzo[a]anthracene and carbazole were detected in subsurface soil above their
respective SSLs (DAF=20). Benzo[a]anthracene was detected in 12 of 29 subsurface
samples (25 pre-RFI samples, two duplicate samples, two RFI samples). It exceeded its

SSL in one sample. Carbazole was detected in one sample above its SSL.

Pesticides: Six pesticides were detected in subsurface soil at SWMU 6. One pesticide
(delta-BHC) was detected at concentrations that exceeded its SSL (DAF=20). Delta-BHC
was detected in two of 29 subsurface soil samples at concentrations that exceeded its
SSL.

PCBs: One PCB, Aroclor-1260, was detected in three of 29 subsurface soil samples,

Subsurface concentrations of Aroclor-1260 were all below its SSL.

Metals: Twenty metals were detected in SWMU 6 subsurface soil. Arsenic and mercury
exceeded their respective SSLs and BRCs in subsurface soil. Seven samples contained
arsenic at concentrations that exceeded its SSL and BRC. One sample contained mercury
at a concentration that exceeded its SSL and BRC.

Analytes that exceeded the screening criteria were further evaluated in the risk assessment

to determine which were considered COCs at SWMU 6. The human health risk assessment
(HHRA) section (10.12.6) of the RFI report identified no COCs in subsurface soil.

2.2.3 Groundwater Results

Analytical results from groundwater sampling were compared with the respective

maximum contaminant levels (MCLs) and, for inorganics, Zone G BRCs. Where MCLs were

absent for an analyte, the EPA Region III tap water RBC was used as a screening criterion.

Analytical results from groundwater sampling were compared against these criteria with

the following results.

VOCs/SVOCs: The nature of contamination section (10.12.4) concluded that no VOCs
were detected in groundwater. One SVOC (pentachlorophenol) was detected in shallow

groundwater above its tap water RBC in one sample.

Pesticides/PCBs: No pesticides or PCBs were detected in shallow groundwater at
SWMU 6.
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» Metals: Arsenic, barium, berylium, and iron exceeded their respective RBCs and BRCs.

The fate and transport section of the RFI report (10.12.5) reported that only one organic
compound (pentachlorophenol) was detected above its COPC screening criteria in
groundwater. By the third-quarter sampling event, pentachlorophenol was not detected,

and therefore, was not considered a COC.

Concentrations of arsenic, barium, beryllium, and iron exceeded their respective RBCs and
BRCs in groundwater samples in the first quarter. Thallium exceeded its RBC in the third

quarter sampling event.

Analytes that exceeded the COPC screening criteria were further evaluated in the risk
assessment to determine which of them was considered a COC at SWMU 6. The HHRA
section (10.12.6) evaluated COPCs to determine which compounds would be considered
COCs. COCs were identified for groundwater as any chemical with a concentration above
an RBC value at an ILCR of 14 or greater, or whose hazard quotient exceeds 0.1. Based on
the first quarter analytical results, this evaluation resulted in arsenic, beryllium, and
pentachlorophenol being identified as COCs for groundwater at SWMU 6, based on an

unrestricted land use scenario.

2.3 Human Health Risk Assessment
Section 10.12.6 of the RFI presents the HHRA conducted for SWMU 6. Approximately 42

surface soil samples, and data collected in 1993 from seven monitoring wells were used for

this risk assessment.

2.3.1 Surface Soil COCs
The HHRA identified the following COCs for surface soil at SWMU 6 based on 1993 and RFI
data:

 Unrestricted (i.e., Residential) Land Use Scenario: Antimony, Aroclor-1254, Aroclor-1260,
arsenic, BEQ, 4,4’-DDD, 4,4’-DDE 4,4'-DDT, dioxin, and thallium.

¢ Industrial Land Use Scenario: Aroclor-1260, arsenic, BEQs, dioxin, and 4,4-DDT.

2.3.2 Subsurface Soil COCs

No COCs were identified in the HHRA for subsurface soil.
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2.3.3 Groundwater COCs

The HHRA identified the following COCs for shallow groundwater at SWMU 6 based on

first quarter sampling only:

 Unrestricted {i.e., Residentiaf) Land Use Scenario— Arsenic, barium, beryllium', and

pentachlorophenol.
» Industrial Land Use Scenario - Arsenic and beryllium.

The RFI report recommended a CMS for soil and shallow groundwater at the site based on
potential risks posed by the COCs.

The COCs are further addressed in Sections 3.0, 4.0, and 5.0 as targets of IMs and
investigations, and, to the extent they remain on site after the IMs, to determine if they are

COCs based on current site conditions.

1 On RFI report page 10-12-221, benzene is listed as a COC in shallow groundwater. However, benzene was not detected at
this site. Presurnably, beryllium, which was introduced as a COGC on page 10.12.196, was intended to be listed instead of
benzene. Thus, this is assumed to be a typographical error.
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TABLE 2-1

RFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

Sile Investigation and Remediation History for SWMU 6

RF1 Report Addendum/iM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

REVISION §
DECEMBER 2002

Dates Media Investigated Sample Stations Reporting Document Phase
1981 Soil (composites)  A-D Confirmation Study, Closure
, ) Geraghty & Miller, 1982

1982 Soil (composites)  OC-1through 0C-12  |Reported in Interim
Composites

1982 Groundwater (Gomp ) RFA, Ebasco, 1987]
WOC-1, 2

1986-1987 Soail Interim RFA, Ebasco, RFA

1987

Sep-Oct 93 Soil 41 borings with S06, [Reported in Zone G RFl  Pre-RFI
S07, BO7 prefixes Report Feb 20, 98]

1995 None Final RFA, Allen & RFA

Hoshall, 1995

Sep-Oct 96 Soil 0065B001-4 [Reported in Zone G RFI  RFI
007SB001 635SB001  Report Feb 20, 98]

Apr 97-Mar Soil 1-75 IMCR, DET, Jul 27, 98 IM

98

Jani7, 02 Soil 006SB005-15 RFI

Jan 22, 02 00658016

May 02 Soil 0065B017-29 RFI, IM
006M0G001

May 02 Soil, Sediment 006SB017-29 RFI, M
006M0001

May 02 Soil 006SB030-34 RFI, IM

Jun 11, 02 Soil 0065B035-48 RFI

Soil 1 (TCLP) IM

June 21, 02 Soil 006SB049-59 RF1, IM

July 31, 02 Groundwater 0086GWO01 M5 through RFI
007M5
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3.0 Summary of UST/AST Removals and Interim
Measures at SWMU 6

This section summarizes information available about the status of underground storage
tanks (UST) and aboveground storage tanks (ASTs) at the site, and any IM activities at the

site.

3.1 UST/AST Removals

Neither the RFA (EnSafe/Allen & Hoshall, 1995) nor the Zone G RFI Report, Revision (
{EnSafe, 1998) refer to the presence or possible presence of any USTs or ASTs at SWMU 6.
According to the Navy (NAVFAC, 2001), there were no storage tanks associated with
Building 3902. Therefore, further evaluation of this issue at combined SWMU 6 is not

warranted.

3.2 1998 interim Measure

After the RFI report and before the proposed CMS, the Navy performed an IM at SWMU 6
to remove equipment, structures, and contaminated soil with concentrations that exceeded
EPA Region III residential RBCs. The DET conducted the IM in 1997 and 1998 (DET, 1998).
The areas excavated are shown on Figure 3-1. The goal of the IM was the removal of lead-,
PCB-, and pesticide-impacted soil at the site. The target media cleanup standards (MCSs)
were based on the EPA Region I1II RBC values (1996) for pesticides and lead (400 milligrams
per kilogram {mg/kg]). The target MCS for PCBs was the 1 mg/kg action level as specified
in Title 40 Section 761.125 of the Code of Federal Regulations (40 CFR 761.125). The IM did
not address the presence of BEQs at SWMU 6.

The initial scope of the DET’s IM included the demolition and disposal of Building 3902, the
removal and disposal of the PCB-contaminated concrete slab, the excavation and disposal of
28 cubic yards (yd3) of PCB-contaminated soil, the excavation and disposal of 18 yd? of

pesticide-contaminated soil, and the excavation and disposal of 90 yd? of lead-contaminated

soil.

As the IM progressed, it became apparent from the results of the confirmation samples that

the extent of contaminated soil was greater than expected. As a result, the scope of the IM
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was expanded. The final volume of excavated soil was estimated to be 900 yd3. An

additional 150 yd? of contaminated concrete was removed.

Following the removal of the approximately 1,050 yd? of contaminated soil and debris,
confirmation sample results indicated that pesticides and PCBs were still present at
concentrations above their respective target MCSs. However, the Project Team decided that
the intent of the IM had been met to the extent practicable and the excavation was
backfilled.

A copy of the Interim Measure Completion Report for SWMU 6, 7 & AOC 635, Charleston Naval
Complex, Charleston SC (DET, 1998) is included in Appendix A.

3.3 2002 Interim Measure

From January to July 2002, CH2M-Jones conducted pre-excavation delineation sampling
and excavation of contaminated soil from several areas of SWMU 6 in order to remove soil
with concentrations of COCs above the MCSs, as presented in the Interim Measure Work Plan,
Soil Removal, SWMU 6, Zone G prepared by CH2M-Jones (2002d). The areas excavated are
shown on Figure 3-1. The results of these investigations are presented in Section 4.0, and
details of the removal actions are presented in the IM Completion Report in Section 7.0. A

summary is provided below.

The 1998 IM did not completely remove soil contaminated above residential RBCs. CH2M-
Jones continued investigations to assess the feasibility of remediating surface soil to allow
unrestricted land use at SWMU 6. A sampling plan was developed in January 2002 to
complete RFI delineation activities and evaluate if the 1998 IM was adequate as a final
remedy. The results of this investigation were reviewed, MCSs were proposed, and
additional areas with PCB, pesticide, and BEQ surface soil concentrations requiring
remediation were identified (CH2M-Jones, 2002d).

CH2M-Jones performed additional investigations in May and June 2002, and refined the
proposed IM removal areas and completed soil removal in June 2002. At the conclusion of
the 2002 IM, an evaluation of the data was conducted to assess whether the COCs were
adequately removed and cleanup objectives achieved for surface soil to levels that would
allow industrial land use at this site (see Section 5.0). The results indicate that this objective

was achieved.
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4.0 Summary of Additional Investigations

This section describes the investigations that were conducted at SWMU 6 subsequent to the
initial RFL. The soil and groundwater results conducted after the Zone G RFI Report, Revision
0 (EnSafe, 1998) was issued are summarized and screened against applicable criteria.
Summaries of detected compounds are presented in Tables 4-1 (organics in surface soil), 4-2
(inorganics in surface soil), 4-3 (organics in subsurface soil), 4-4 (inorganics in subsurface
soil), 4-5 (organics in sediment), 4-6 (organics in groundwater), and 4-7 (inorganics in
groundwater). Appendix B contains the complete analytical data summary tables and
Appendix C contains the data validation summary for the 2002 samples collected.
Additionally some of the soil samples with contamination discussed in this section were
collected prior to implementation of the interim removal action by CH2M-Jones (see Figure
5-1 and Section 7.0), and thus do not represent current site conditions, as they are replaced

with clean soils. Residual site risks and soil concentrations are discussed in Section 5.0.

4.1 Soil Investigation
After the RFI investigations (1993 and 1996} and the DET's IM (1998), CH2M-Jones

continued soil investigations to complete the delineation of contaminants in surface and
subsurface soil, to confirm the results of the IM, and to confirm the vertical and horizontal
extent of contaminated soil proposed for removal. Sediment was collected from the ditch
adjacent to the east side of the site and analyzed to check if soil contaminants had migrated
to the ditch. These additional investigations were conducted over several phases as
summarized in the following subsections. A summary of compounds detected above

screening criteria in the additional investigations conducted after the RFI is presented in
Section 4.1.4.

4.1.1 January 2002 Sampling

Eleven surface and six subsurface soil samples were collected in January 2002 (stations
GO065BO0S through G006SB015). Two locations were sampled on the north side of the 1998
IM excavation to assess PCB-contaminated soil, and nine locations were sampled on the
south side of the previous excavation to assess BEQ and pesticide contamination in soil. The

locations of these samples are presented in Figure 4-1.
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4.1.2 May 2002 Sampling

Additional sampling and analyses were proposed in a Phase Il Sampling and Analysis Plan,
SWMU 6, Zone G (CH2M-Jones, 2002¢). Nine surface, four subsurface, and five intermediate
depth (1 to 2 ft bls) soil samples were collected in May 2002 (stations G0065B017 through
GU065B029). The intermediate (confirmation) samples were proposed to establish required
excavation depths in areas planned for soil removal. Other samples were taken in response
to SCDHEC comments about BEQs in the northwest corner of the site, additional
delineation of PCBs and pesticides, and to confirm that fill material used by DET IM (1998)
is uncontaminated. Also, one sediment sample was collected from the bottom of the ditch
(GO06MO001) adjacent to the site on the east side.

RFI groundwater results indicated elevated levels of arsenic in groundwater at monitoring
well GO06GWO003. However, subsurface soils in this area were not sampled for arsenic.
Thus, two additional surface and seven additional subsurface samples (stations GO06SB030
through GO065B034) were collected in May 2002 (CH2M-Jones, 2002e) to assess arsenic

concentrations in this area.

The locations of these samples are presented in Figure 4-1. Results from these Phase II
analyses indicated sediments in the ditch were not contaminated, there was no elevated
arsenic in the soil near monitoring well GO06GWO003, but that PCBs, BEQs, and DDT were

still above screening criteria and not completely delineated horizontally or vertically.

4.1.3 June 2002 Sampling

Additional sampling and analyses were proposed in the IM Work Plan Addendum, SWMLU 6,
Zone G (CH2M-Jones, 2002f) to complete the delineation and confirmation to a higher level
of confidence prior to implementing the IM. Ten surface, three subsurface, and five
intermediate (1 to 2 ft bls) soil samples were collected in June 2002 (stations G006SB035
through G0065B40, G006SB042 through G0065B048) as proposed in the addendum. These
results indicated that BEQs and pesticides were delineated, but that PCBs on the north side
of the previous DET IM were not completely delineated. Thus, nine surface and one
intermediate depth (1 to 2 ft bls) soil samples were collected in late June 2002 (stations
G0065B049 through G0065B050, GO06SB052 through G0065B059).

The locations of these samples are presented in Figure 4-1. The results from both sampling
events in June were reviewed prior to completion of the 2002 IM. The delineation of all

COCs at the site was completed, and the final adjustment of IM excavation areas was made.
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4.1.4 Results and Screening of Additional Soil Investigations

The analytical results from additional soil samples were compared to applicable screening
criteria. For surface soil, the analytical results for organic compounds were compared to
EPA Region III residential RBCs (HI=0.1 for non-carcinogens) and generic SSLs (DAF=1 for
VOCs, DAF=10 for other compounds). Inorganic surface soil analytical results were
compared to RBCs (HI=0.1 for non-carcinogens), SSLs (DAF=10), and the Zone G range of
background concentrations. For subsurface soil, organic results were compared to SSLs
(DAF=1 for VOCs, DAF=10 for other compounds) and inorganic results were compared to
SSLs (DAF=10) and the Zone G subsurface soil range of background concentrations.
Calculated BEQ values were compared to the background concentrations presented in the
Background Study Report: Technical Information for Development of Background BEQ Values
(CH2M-]Jones, 2001a}) and subsequently adopted by the BCT.

To determine if soil concentrations of Aroclor-1260 are a potential leaching hazard, the
comparison of site data to an appropriate SSL for Aroclor-1260 was necessary. A generic SSL
was not available for Aroclor-1260. Therefore, CH2M-Jones calculated a site-specific SSL for
this constituent. The site-specific SSL calculation is consistent with EPA’s Soil Screening
Guidance: User’s Guide (EPA, 1996b) and the Soil Screening Guidance: Technical Background
Document (EPA, 1996a). Table 4-8 presents the SSL calculation and input parameters. The
SSL for Aroclor-1260 was determined to be 7.2 mg/kg for an unpaved scenario. The

analytical results for Aroclor-1260 were compared to the site-specific SSL.

Organic Compounds in Surface Soil

Two VOCs, toluene and chlorobenzene, were detected in surface soil samples collected
during the June 2002 sampling. The detected concentrations were below their respective
RBCs (HI=0.1) and SSLs (DAF=1). Therefore, no VOCs were identified as COPCs.

Eighteen SVOCs were detected in the SWMU 6 surface soil samples (see Table 4-1).
Benzo[a]anthracene was detected in two surface soil samples at concentrations that
exceeded its RBC, SSL, and Zone G background concentration. Benzo[b]fluoranthene was
detected in two samples at concentrations that exceeded its RBC and Zone G background
concentration. One sample also contained benzo[b]fluoranthene above its SSL.
Benzo[a]pyrene was detected above its RBC and background concentration in one sample.
Benzola]pyrene was not detected above its SSL in any surface soil sample. Indeno(1,2,3-
c,d)pyrene was detected above its background concentration, RBC, and SSL in one sample.
Because the detected SVOCs were ¢PAHs that are evaluated as BEQs, BEQ values were

calculated. The calculated BEQ value in one surface soil sample exceeded the surface soil
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background value (1,304 micrograms per kilogram [pg/kg]) presented in the Background
Study Report: Technical Information for Development of Background BEQ Values (CH2M-Jones,
2001a) and subsequently adopted by the BCT. Based on this information, BEQs are
identified as COPCs in surface soil.

Seventeen pesticides were detected in surface soil samples from SWMU 6. DDT was
detected in two samples at concentrations that exceeded its RBC. The DDT concentrations
were all below the SSL for DDT in surface soil. DDD was detected at a concentration that
exceeded both its RBC and SSL in one sample. Alpha-BHC (hexachlorocyclohexane), beta-
BHC, and gamma-BHC were detected in several samples (see Table 4-1) at concentrations
that exceeded their respective SSLs, but were below their RBCs. Chlordane was detected at
concentrations that exceeded both its RBC and SSL in two samples. Dieldrin was detected in
three samples above its SSL. One sample also exceeded its RBC. Based on these data,
chlordane, dieldrin, DDD, and DDT are identified as COPCs based on human exposure.
Alpha-BHC, beta-BHC, gamma-BHC, chlordane, dieldrin, and DDD are identified as
COPCs for groundwater protection.

Three PCBs were detected in surface soil samples at SWMU 6. Only Aroclor-1260 was
detected at concentrations that exceeded screening criteria. Eight samples (see Table 4-1)
contained Aroclor-1260 at concentrations that exceeded its RBC. Of these, three samples
contained Aroclor-1260 above the site-specific SSL of 7.2 mg/kg. Based on the above
information, Aroclor-1260 is identified as a COPC for combined SWMU 6.

Inorganic Compounds in Surface Soil
Two surface soil samples were collected and analyzed for arsenic. The detected

concentrations of arsenic were below the Zone G background level. Therefore, no inorganic

COPCs were identified for surface soil.

Organic Compounds in Subsurface Soil

No VOCs were detected in the additional subsurface soil samples collected at combined
SWMU 6. Eighteen SVOCs were detected in the SWMU 6 subsurface soil samples.
Benzo[a]anthracene was detected in four samples at concentrations that exceeded its SSL.
Benzo[b]fluoranthene was detected in one sample above its SSL. Because the detected
SVOCs are cPAHs that are evaluated as BEQs, BEQ values were calculated. The calculated
BEQ values in two subsurface soil samples were above the subsurface soil background

value (1,400 pg/kg) presented in the the Background Study Report: Technical Information for
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Development of Background BEQ Values (CH2M-Jones, 2001a) and subsequently adopted by
the BCT. Based on this information, BEQs are identified as COPCs in subsurface soil.

Twelve pesticides were detected in subsurface soil samples from SWMU 6. Four pesticides,
alpha-BHC, beta-BHC, gamma-BHC, and dieldrin were detected at concentrations that
exceeded their respective SSLs. Alpha-BHC was present above its SSL of 0.25 pg/kg in four
samples. Beta-BHC was present above its SSL of 1.5 ug/kg in three samples. Gamma-BHC
was present above its SSL of 4.5 pg/kg in two samples. Dieldrin was detected above its SSL
of 2 pg/kg in one sample. Based on these data alpha-BHC, beta-BHC, gamma-BHC, and

dieldrin are identified as subsurface soil COPCs for groundwater protection.

Aroclor-1260 was detected in one subsurface soil sample. The detected concentration was
below the site-specific SSL of 7.2 mg/kg for Aroclor-1260. Therefore, Aroclor-1260 is not

selected as a COPC for subsurface soil.

inorganic Compounds in Subsurface Soil
Six additional subsurface soil samples were collected for arsenic analysis at SWMU 6. One
sample contained arsenic above its generic SSL of 14.5 mg/kg, but was within the Zone G

range of background concentrations. Therefore, arsenic was not identified as a COPC in soil.

4.2 Sediment Investigation

On May 8, 2002, a sediment sample was collected from the drainage ditch that runs along
the southeast side of the site. This sample was collected to determine if site COCs/COPCs
were potentially migrating offsite.

The drainage ditch, from which the sediment sample was collected, is part of the storm
water collection system and discharges into the underground storm sewer to the northeast
of the site. The outfall (43) for the storm sewer system for this area discharges to the Cooper
River, adjacent to Pier L. Because the drainage ditch does not always contain water, the
ditch is not capable of supporting aquatic life. Therefore the sample collected from the ditch
represents a potential surface runoff accumulation area for surrounding soil. The results for
this sample were compared against the EPA Region III residential RBCs. Table 4-5 presents
a summary of detected compounds and the screening criteria. Ecological screening criteria
are also presented for reference only as a conservative screening comparison protective of

offsite aquatic receptors.
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Only PAHs and DDD were detected in the sediment sample. All results were below the EPA
Region Il residential RBCs (HI=0.1), and below EPA Region IV ecological sediment

screening criteria. No chemicals were identified as COPCs for the sediment sample.

4.3 Groundwater Investigation

In July 2002, CH2M-Jones redeveloped all seven monitoring wells at the site. Well
development consisted of surging the well with a surge block followed by pumping 30 to 60
gallons until turbidity was measured to be at or below 10 nephelometric turbidity units
{NTUs).

Groundwater samples were collected at SWMU 6 in July 2002 and water levels were
measured from all seven monitoring wells (GO06GWO001 through GO06GWO007) at the site.
During collection of the groundwater samples pH, conductivity, temperature, and turbidity
were measured. These field data are presented in Table 4-9 for this sampling effort and all
four RFI sampling events. Review of the data in Table 4-9 shows that in spite of recent
redevelopment, turbidity levels during sampling were quite high. Suspended solids have
likely had a significant impact on the analytical results for these samples.

The samples collected in July 2002 were analyzed for metals, PCBs, pesticides, and SVOCs
during this sampling effort. Tables 4-6 and 4-7 present a summary of detected compounds
for organic and inorganic compounds respectively. The locations of SWMU 6 monitoring
wells and groundwater potentiometric contours are shown on Figure 4-1. This section

provides a summary of these results.

The analytical results from these groundwater samples were compared to MCLs (or RBCs if
MCLs were not available) and the Zone G range of background concentrations for shallow

groundwater.

4.3.1 Organic Compounds in Groundwater

Pesticides

Three pesticides, DDD, DDE, and DDT were detected in the additional SWMU 6
groundwater samples. DDD was detected in a single sample below its RBC (0.28
micrograms per liter [pg/L]).

DDE was detected in five of seven SWMU 6 samples. Four samples contained DDE at
concentrations that exceeded its RBC (0.2 pg/L). Detected concentrations of DDE ranged
from 0.048 Jto 2.2 pg /L.
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DDT was also detected in five of seven SWMU 6 samples. It was detected in the same five
samples as DDE. Detected concentrations of DDT were all above its RBC (0.2 pg/L) and
ranged from 0.28 to 1.8 pg /L.

DDE and DDT are identified as COPCs for shallow groundwater based on these data. The

presence of these constituents is further discussed in Section 5.0.

Semivolatile Organic Compounds

Six SVOCs were detected in additional SWMU 6 groundwater samples. No SVOC was
detected above its RBC (MCLs are not available for the detected SVOCs). Therefore, no
SVOCs were identified as shallow groundwater COPCs.

4.3.2 Inorganic Compounds in Groundwater

Fourteen inorganic compounds were detected in additional groundwater samples at SWMU
6. Antimony was detected in two samples (006GW001MS5, 8.42 ] ug/L and 006GW006MS5,
9.16 pug/L). It exceeded its MCL (6 pg/L) and the Zone G range of background

concentrations in both samples in which it was detected.

Arsenic was detected in five of seven wells resampled at SWMU 6. One sample
(006GWO03MS, 323 pg/L) contained arsenic at a concentration that exceeded its MCL (50

pg/L) and the Zone G range of background concentrations for arsenic.

Iron was detected in all seven samples from SWMU 6 monitoring wells. All seven detections
were above the RBC (1,100 ug/L, HI=0.1) for iron. One sample (006GW003M5, 77,500 pug/L)
contained iron at a concentration that also exceeded the Zone G range of background
concentrations for iron. Detected concentrations (see Table 4-6) ranged from 7,540 to 77,500
pg/L.

Manganese was also detected in all seven samples collected at SWMU 6. All seven
detections were above its RBC (73 pug/L, HI=0.1). None of the samples had reported
concentrations of manganese above the Zone G range of background concentrations.
Detected concentrations (see Table 4-6) ranged from 257 to 1,290 ug/L. The maximum
concentration of manganese detected in background samples (grid) was 7,980 ug/L. Because
detected concentrations of manganese were all within the range of Zone G background

concentrations, it is not considered a COPC.

Thallium was detected in four of seven samples from SWMU 6 monitoring wells. All four

detections were reported at concentrations that exceed the MCL (2 pg/L) for thallium (see
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Table 4-6). Thallium was not detected in the 2 Zone G grid wells used for developing

background concentrations in Zone G.

Concentrations of calcium, magnesium, and potassium were found to exceed their range of
background concentration developed for Zone G. Background concentrations were not
established for sodium. These inorganic compounds were not reported in the site history,
are all essential nutrients and are not expected to be a threat to human health or the
environment unless present at extremely high concentrations. Therefore, these constituents
are not considered COPCs although some minor exceedances of Zone G background

concentrabions were noted.

In summary, antimony, arsenic, iron, and thallium are identified as inorganic COPCs for
shallow groundwater based on these data. The presence of these constituents is further

discussed in Section 5.0.
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TABLE 4-1
Organic Compounds Delected in Surface Soil — Addilional Investigation
RF! Report Addendum/tM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
EPA Region Soil to 7 a
Sample Concentration Re:;'g%r:tial Gron.ét;dl-vg ater Bac:;:eound
Analyte Location (zg/kg) Qualifier (HI=0.1) (DAF=10) Concentration
Volatile Organic Compounds
Toluene 006SB01101 7.2 = 1,600 600 {DAF=1}) NA
Chiorobenzene 0065B01101 23 = 160 70 (DAF=1) NA
Semivolatile Organic Compounds
1-Methylnaphthalene 0065800701 2.5 J 160,000 NL NA
2-Methyinaphthalene

0065B00801 6.1 J

0065800901 1.8 J

0065B01001 4 J

0065801101 5 J

006SB01301 4.3 J

0065B01401 24 J
2-Methylnaphthalene 0065800801 8 = 160,000 NL NA

008SB00701 3 J

0065B00901 1.6 J

006SB01001 43 J

0065B01101 22 J

006SB01201 14 J

0065801301 3.9 J

0065B01401 3.6 J

006SB01501 1 J
Acenaphthene 006SB00801 18 = 470,000 285,000 NA

0065B04401 222 =

0065800701 2.2 J

006SB00901 13 J

006SB01001 1.9 J

0065SB01101 12 J

0065801201 5 J

0065B01401 3.9 J
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TABLE 4-1
Organic Compounds Detected in Surface Soil - Additional investigation
RFI Report Addendum/iM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
EPA Region lll Soil to Zone G
Sample Concentration Res;:gecr;tial Grognsivgater Backgfound
Analyte Location (no/kg) Qualifier (HI=0.1) (DAF=10) Concentration
Acenaphthene 006SB02401 14.8 J 470,000 285,000 NA
006SB04601 149 J
0065802101 119 J
Acenaphthylene 006SB00701 11 = 470,000 285,000 NA
Acenaphthena Acenaphthene
006SB0O1001 26 =
006SB01201 84 =
006SB01401 23 =
006SB04401 723 =
006SB00801 5.8 J
006SB00901 5.5 J
006SB0O11(1 180 J
006SB01301 12 J
006SB01501 42 J
006SB02001 51 J
0065B02401 70.9 J
0065B02101 85 J
Anthracene 0065B00701 14 = 2,300,000 6,000,000 NA
006SB00801 31 =
006SB01001 41 =
0065B01201 15 =
006SB01401 26 =
0065B04401 346 =
006SB00901 27 J
006SB01101 170 J
0065B01301 8 J
006SB01501 2.5 J
0065802001 8.1 J
0065B02401 236 J
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TABLE 4-1
Organic Compounds Detected in Surface Soil — Additional Investigation
RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

EPA Region Il Soil to 2 G
Sample Concentration FIesF:cBlg:tial Grogtg:‘vgater Bac:;found
Analyte Location (r9/kg) Qualifier (HI=0.1) (DAF=10) Concentration

Anthracene 006SB04601 43 J 2,300,000 6,000,000 NA
0065802101 307 J

Benzofa]Anthracene 006SB00701 72 = 870 1,000 616
006SB00801 110 =
0065801001 60 =
0065B01201 58 =
006SB01401 100 =
006SB01501 13 =
006SB02401 740 =
006SB04401 599 =
006SB04601 213 =
006SB00901 200 J
006SB01101DL 1,300 J
006SB01301 33 J
006SB01801 202 J
006SB0O1901 116 J
006SB02001 49.3 J
0065B02101 1,540 J

Benzo[a]Pyrene® 006SB00701% 60 = 87 4,000 598
006SB00801 120 =
0065801001 170 =
0065SBG1201 84 =
006SB01401 120 =
006SB0 1501 18 =
0065B02401 570 =
006SB04401 530 =
006SB04601 307 =
0065B00901 210 J
0065B01101 460 J
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TABLE 4-1
Organic Compounds Detected in Surface Soil - Additional Investigation
RF! Report Addendum/iM Completion Report’'CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

EPA Region HI Soil to Zone G
Sample Concentration Reﬂgcg:tial Gromér;dl\..:ater Bacz;found
Analyte Location (ra/kq) Qualifier (HI=0.1) (DAF=10) Concentration
Benzo[a]Pyrene © 006SB01301 52 J 87 4,000 508
006SB01801 144 J
006SB01901 6.8 J
0065B02001 39 J
0065B02101 1,610 J
Benzo[b]Fluoranthene®  006SB00701 130 = 870 2,500 608
0065B00801 180 =
006SB01001 220 =
0065B01401 180 =
006SB02401 ' 1,860 =
0068800901 280 J
0065B01101 680 J
006SB01301 79 J
0065B01801 222 J
006SB01901 11 J
0065B02001 69.9 J
006SB02101 3,210 J
Benzo[g,h,l]Perylene 0065B00701 36 = NL NL NA
0063800801 71 =
006SB01001 120 =
0065801201 77 =
006SB01401 58 =
0065B01501 12 =
0065B02401 482 =
0065B00901 160 J
006SB01101 220 J
006SB01301 28 J
0065B01801 75 J
0065802001 921 J
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TABLE 4-1
Organic Gompounds Detected in Surface Soil — Additional Investigation
RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
EPA Region lif Soil to Zone G
Sample Concentration Re;igl(a:l;tial Grognst:.vxater Background
Analyte Location {z9/kg) Qualifier (H1=0.1) (DAF=10) Concentration
Benzofg,h,lIPerylene 0065804401 372 J NL NL NA
0085804601 229 J
0085B02101 1,950 J
Benzolk]Fluoranthene®  006SB00701 90 = 8,700 24,500 596
0085B00801 100 =
008SB01001 120 =
0065B01201 160 =
0065801401 150 =
006SB01501 46 =
006SB02401 666 =
006SB0C901 150 J
006SB01101 580 J
006SB01301 46 J
006SB01801 11.3 J
Chrysene© 0065800701 150 = 87,000 80,000 620
006SB00801 140 =
006SB01001 120 =
0065801201 85 =
0065B01401 180 =
006SB01501 18 =
0065802401 1,890 =
0065B04401 594 =
006SB04601 232 =
006SB00901 220 J
006SB01101 760 J
006SB01301 55 J
006SB01801 16.4 J
006SB01901 9.1 J
006SB02001 35 J
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RFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0
DECEMBER 2002
TABLE 4-1
Organic Compounds Detected in Surface Soil — Additional Investigation
RFI Report Addendumn/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
EPA Region it Soil to Zone G
Sample Concentration Rei:gzr;tia! Gron;nst:-v;ater Bac:g:ound
Analyte Location (g/kg) Qualifier (H1=0.1) (DAF=10) Concentration

Chrysene ® 0065802101 1,560 J 87,000 80,000 620
Dibenz(a,h)Anthracene®©  006SB0070H 16 = 87 1,000 525

006SBG08B01 33 =

006SB01001 42 =

006SB01201 24 =

0065801401 30 =

006SB00901 44 J

006SB01101 180 J

0065B01301 12 J

0065B01501 6 J
Fluoranthene 006SB00701 200 = 310,000 2,150,000 NA

006SB00801 250 =

006SB01001 120 =

0606SBG1201 140 =

006SB(G1401 310 =

006SB01501 13 =

006SB02401 2,800 =

006SB04401 1,580 =

0065B04601 330 -

006SBC0901 400 J

006SB01101DL 1,600 J

0065B01301 57 J

0065SB01801 28.3 J

0065BO1901 11.7 J

0065B02001 43.4 J

0065B02101 1,710 J
Fluorene 006SB00801 18 = 310,000 280,000 NA

0065SB04401 186 =

006SB00701 1.7 J
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AFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0
DECEMBER 2002
TABLE 4-1
Organic Compounds Detected in Surface Soil - Additional Investigation
RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
EPA Region Il Soil to Zone G
Sample Concentration Rei:gg:tial Grousr:scivgater Bac:;found
Analyte Location (rrg/kg) Qualifier (HI=0.1) (DAF=10) Concentration
Fluorene 0065SB00901 8.6 J 310,000 280,000 NA
0065B01001 3 J
006SB01101 50 J
006SB01201 3.8 J
0065801401 3.7 J
0065B02001 4 J
0065802401 41 J
006SB04601 13.2 J
0065802101 90.9 J
Indeno(1,2,3-¢,d)Pyrene®  006SB00701 38 = 870 700 525
0065800801 64 =
0065801001 110 =
006SB01201 44 =
0065801401 51 =
0065B01501 11 =
006SB02401 470 =
0065804401 428 =
006SB04601 335 =
006SB00501 150 J
0065B01101 180 J
0065B01301 25 J
0065801801 93.3 J
0065B02001 108 J
0065B02101 1,760 J
Naphthalene 006SB00701 78 = 160,060 42,000 NA
DOBSBO0801 20 =
0065B04401 159 =
0065B00901 15 J
006SB01001 6.5 J
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RFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION ¢

DECEMBER 2002

TABLE 4-1
Organic Compounds Detected in Surface Soil - Additional Investigation
RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

EPA Regio-n e Soil to Zone G
Sample Concentration Re.;:g%r:hal Grogrg:.vgater Background
Analyte Location (vg9/kg) Qualifier (HI=0.1) (DAF=10) Concentration
Naphthalene 006SB01101 13 J 160,000 42,0600 NA
006SB01201 3 J
0065B01301 22 J
006SB01401 5 J
0065B0 1501 2.6 J
0065802001 6.7 J
0065B02401 4.1 J
0065802101 69.3 J
Phenanthrene 006SB0O701 25 = NL NL NA
0065800801 170 =
0065B01001 34 =
0065801201 47 =
0065B01401 54 =
0065B02401 385 =
006SB04401 1,400 =
0065804601 144 =
006SB00901 160 J
0065B01101 390 J
0065801301 19 J
006SB01501 23 J
00865B01801 14.6 J
0065B01901 6.9 J
0065B02001 26.4 J
0065802101 897 J
Pyrene 0065800701 170 = 230,000 2,100,000 NA
006SB00801 210 =
0065B01001 110 =
0065801201 120 =
0065801401 310 =
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RF! REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0
DECEMBER 2002
TABLE 4-1
Organic Compounds Detected in Surface Soil - Additional Investigation
RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
EPA Region il Soil to 7 G
Sampie Concentration Res',::g%r;tial Grousr:scll-\gater Baczgfou nd
Analyte Location (ugrkg) Qualifier (HI=0.1) (DAF=10) Concentration

Pyrene 006SB01501 15 = 230,000 2,100,000 NA

006SB02401 2,220 =

006SB04401 949 =

0068804601 237 =

006SB02101 4,190 =

006SB00901 320 J

0065B01101DL 1,400 J

006SB01301 52 J

006SB01701 165 J

006SB01801 179 J

006SB01901 164 J

006SB02001 212 J
BEQs® 006SB00701 101 = 87 NA 1,304

006SB00801 190 =

006SB00901 319 =

006SB01001 252 =

006SB01101 733 =

0065801201 120 =

006SB01301 78.2 =

006SB01401 185 =

006SB01501 27.3 =

006SB01701 426 U

0068801801 210 =

006SB01901 204 =

0065802001 252 =

006SB02101 4,101 =

006SB02401 1,073 =

0065802703 363 =

0065802803 920 =
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HFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

DECEMBER 2002

TABLE 4-1
Organic Compounds Detected in Surface Soil — Additional Investigation
RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

EPA Region lll Soil to

Sample Concentration Re.;igecr;tial Grotg‘lsc:.vgaler Baiz;foﬁnd
Analyte Location {#a/kg) Qualifier (HI=0.1) (DAF=1 c,);Concen‘tration
BEQs© 0065B02903 305 = 87 NA 1,304
0063804401 655 =
0065B04601 389 =
0065804701 51.1 u
Pesticides
Aldrin © 0065B01901 0.46 J 38 250 NA
006SB04401 0.51 J
Alpha-BHGC® 0065800801 1.4 J 100 0.25 NA
0065B00901 5 J
006SB01801 0.51 J
0065B01901 0.26 J
0063B04403 0.71 J
0063B02101 53.1 J
Alpha-Chlordane © 006SB00301 44 = 1,800 5,000 NA
0065SB01501 4.5 =
0065B02101 1,080 =
006SB00701 7 J
0065B00801 26 J
DOSSBO1001 4.4 J
0065801101 35 J
0065B01201 24 J
006S5B01301 0.74 J
0065B01401 200 J
006SB01701 0.5 J
0065801801 0.76 J
006SB01901 1.3 J
0065SB04401 5.8 J
0065B04601 58.3 J
Beta-BHC © 0065B01101 [E = 350 15 NA
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RFI REPORT ADDENDUMIM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION ¢
DECEMBER 2002
TABLE 4-1
Organic Compounds Detected in Surface Soil — Additional Investigation
RF! Report Addendum/iM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
EPA Region Il Soil to 2 G
Sample Concentration Res;:g%r;ﬁal Grogr;dlfx ater Bacﬁzfound
Analyte Location (#a/kg) Qualitier (HI=0.1) (DAF=10) Concentration
Beta-BHC ° 006SB01901 1.7 = 350 1.5 NA
0065B02101 176 =
006SB00901 26 J
006SB01801 1 J
006SB04401 22 J
0065804601 12.4 J
Chlordane ° 006SB04401 61.2 = 1,800 5,000 NA
006SB04601 474 =
0065802101 5,460 =
006SB00801 270 J
006SB01401 2,400 J
0065801901 9.6 J
Delta-BHC 0065801801 1.9 = NL NL NA
0065801901 2.4 =
0065802101 338 =
0065B00701 0.54 J
006SB00801 7.2 J
006SB00901 30 J
0065B01001 0.66 J
006SB0O1101 25 J
006SB01201 10 J
0065SB01301 0.13 J
0065B01401 8 J
006SB04401 3.6 J
0065B04601 11.7 J
Dieldrin © 006SB00701 9.7 = 40 2 300
0065800901 73 =
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RFt REPORT ADDENDUMAM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTONM NAVAL COMPLEX

REVISION O

DECEMBER 2002

TABLE 4-1
Organic Compounds Detected in Surface Soil — Additional Investigation
RF! Report Addendum/iM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

EPA Region lli Soil to Zone G
Sample Concentralion Res;cBl%r;tial GrouSnSdLvl\:ater Bacﬁground
Analyte Location (rg/kg) Qualifier (HI=0.1) (DAF=10) Concentration

Dieldrin 006SB01201 4.6 J 40 2 300

0065B01301 1.2 J

008SB0O1701 0.79 J
Endosulfan i 006SB01301 0.4 J 47,000 9,000 NA

006SB04601 7.4 J
Endosulfan Sulfate 006SB01101 2.4 J 47,000 9,000 NA
Endrin Aldehyde 006SB01201 5.1 J 2,300 500 NA
Gamma-BHC (Lindane}®  006SB00801 13 = 490 45 NA

006SB00901 43 =

0065B01201 24 =

0065B01801 341 =

0065B04401 5.2 =

0065B04601 19.3 =

0065B02101 246 =

006SB01001 0.97 J

006SB01101 3.4 J

0065SB01901 1.3 J
Gamma-Chlordane ® 006SB00701 19 = 1,800 5,000 NA

0065SB01001 9.9 =

0065B01101 4.1 =

0065B01801 1.5 =

006SB01901 1.9 =

006SB02101 1,410 =

006SB0080O1 30 J

006SB00901 36 J

0065B01201 38 J

006SB01401 330 J

006SB01501 3 J
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RFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0
DECEMBER 2002
TABLE 4-1
Organic Compounds Detected in Surface Soit — Additional Investigation
RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
EPA Region Il Soil to Zone G
Sample Concentration Res;:g%rztial Grognsc‘l_\:ater Background
Analyte Location {ra/kg) Qualifier (HI=0.1) (DAF=10) Concentration
Gamma-Chlordane 006SB01701 0.76 J 1,800 5,000 NA
006SB04401 8.7 J
0065B04601 65.2 J
Heptachlor © 0065B01401 52 J 140 11,500 NA
4065B04401 1.9 J
0065B02101 63 J
Heptachlor Epoxide © 006SB01101 17 = 70 350 NA
0065SB00701 2 J
0065B00801 14 J
0065B00901 27 J
006SB01001 34 J
0065B01201 7.4 J
006SB01301 0.24 J
0065801401 33 J
006SB01501 0.78 J
006SB01901 0.3 J
0065B04601 4.6 J
p.p-DDD° 006SB01701 32 = 2,700 8,000 NA
0065B01801 19 =
006SB01901 12 =

0065B02101RE 11,200 =

006SB04401 67.3 =
006SB00701 72 J
006SB00801 170 J
006SB00901 980 J
006SB01001 20 J
006SB01101 36 J
0065801201 510 J
006SB01301 6.2 J
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RFI REPORT ADDENDUM/AM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0
DECEMBER 2002
TABLE 4-1
Organic Compounds Detected in Surface Soil - Additional Investigation
RFI Report Addendum/IM Compietion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
EPA Region I}l Soil to 7 G
Sample Concentration Re::g%t:ﬁal Gro;r‘lsc:-vgater Bacz;:’aound
Analyte Location (rg/kg) Qualifier (HI1=0.1) (DAF=10) Concentration
p.p-DDD° 006SB01401 720 J 2,700 8,000 NA
0065B01501 5.6 J
0068B02001 26 J
0065B04601 521 J
0065B04701 0.6 J
p,p-DDE® 0065B00701 71 = 1,900 27,000 NA
006SB00801 170 =
006SB00901 430 =
0065SB01201 60 =
006SB01301 38 =
006SB01401 380 =
006SB01501 11 =
0065801701 48 =
0065B01801 36 =
0065SB01901 10.2 =
0065B02101 1,710 =
0065B01001 47 J
006SB01101 12 J
0065804401 414 J
0065B0460 1 283 J
006SB04701 1 J
p,p’-DDT ® 006SB00701 44 = 1,900 16,000 NA
006SB01401DL 3,300 =
006SB0180G1RE 110 =
006SB01901 425 =
006SB0O2101RE 3,310 =
006SB00801 250 J
006SB00901 1,000 J
006SB01001 73 J
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AF) REPCAT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION ©
DECEMBER 2002
TABLE 41
Organic Compounds Detected in Surface Soil — Additional Investigation
RF! Report Addendum/IM Completion Report/CMS Work Plan, SWMLU 8, Zone G, Charleston Naval Complex
EPA Region i Soil to z G
Sample Concentration ResRicBl%r:tial Grom;nscivgater Bacﬁ;found
Analyte Location (rg9/kg) Qualifier (HI=0.1) (DAF=10) Concentration
p.p-DDT ¢ 0065801101 65 J 1,900 16,000 NA
0065B01201 180 J
0065B01301 18 J
006SB01501 21 J
006SB01701 14 J
006SB04401 97.8 J
0065SB04601 605 J
0065B04701 2.4 J
PCBs
PCB-1248 {Aroclor-1248)°  0065B03501 14.9 J 320 205 pegonti NA
PCB-1254 (Aroclor-1254)°  006SB01801 174 = 320 550 Region i NA
006SB01901 8.1 =
0065B02301 56.5 =
PCB-1260 {Aroclor-1260)°  0065B01701 26.8 = 320 7,200 site-specific NA
006SB01801 270 =
0065801901 10.8 =
0065802201 21,600 =
006SB02301 265 =
006SB(03901 18,000 =
006SB00501 85 J
006SB00601DL 13,000 J
006SB01001 260 J
0065801201 200 J
006SB01501 49 J
006SB03501 199 J
0065803601 6,620 J
006SB03701 207 J
006SB03801 6,270 J
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RFt REPORT ADDENDUMAM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION O

DECEMBER 2002

TABLE 4-1
Organic Compounds Detected in Surface Soil - Additional Investigation
RF! Report AddendumyiM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

EPA Region |l Soil to Zone G
Sample Concentration Re;ig%r:tial Grogl;:-vgater Bacﬁ;round
Analyte Location (#9/kg) Qualifier (H1=0.1) (DAF=10) Concentration
PCB-1260 (Aroclor-1260)°  006SB04001 1,900 J 320 7,200 sito-specific NA
0065B04801 6,760 J
006SB04901 61 J
006SB05001 84 J
006SB05301 96 J
0065805501 22 J
0065B05601 l 3,000 J
006SB05701 210 J
0065B05901 270 J

All values are presented in units of micrograms per kilogram {zg/kg).
Concentrations in bold text and outlined within the table represent exceedances of the screening criteria.
2U.S. EPA Region lll risk-based concentrations (RBCs) with a hazard index (HI) =0.1 for non-carcinogens.

® Soil screening levels (SSLs) based on a dilution factor (DAF)=1 for volatile organic compounds (VOCs), DAF=10 for other
compounds,

¢ Compound is listed as a carcinogen.
= Indicates that the analyte was detected at the concentration shown.

J Indicates an estimated value. One or more quality control {QC) parameters were outside control limits or the value
was detected below the laboratory's quantification limit,

NA Not applicable/not available
NL  Not listed
RE Indicates that the sample was reanalyzed by the laboratory.
U Indicates that the analyte was anatyzed for but not detected above the method detection limit.
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RFt REPORT ADDENDUM/IM COMPLETION REPOAT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

DECEMBER 2002

TABLE 4-2
Inorganic Compounds Detected in Surface Soil — Additional Investigation
RFi Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

EPA Region I} Zone G Range of
Sample  Concentration RBC? sst® Background
Parameter Location {mg/kg) Qualifier (H1=0.1) {DAF=10) Concentrations
Arsenic® 006SB03001 7.5 = 0.43 14.5 31-25

0065803301 1.5 J

All values are presenied in units of milligrams per kilogram {mg/kg).
?U.S. EPA Region Il risk-based concentrations (RBCs) with a hazard index (HI) =0.1 for non-carcinogens.

® Soil screening levels (SSLs) based on a dilution factor (DAF)=1 for volatile organic compounds (VOCs),
DAF=10 for other compounds.

“ Compound is listed as a carcinagen.
= Indicates that the analyte was detected at the concentration shown.

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or
the value was detected below the laboratory's quantification limit.
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TABLE 4-3

Organic Compounds Detected in Subsurface Soil — Additional Investigation
RFI Report Addendum/it Completion Reporl/CMS Work Plan, SWMU 6, Zone G, Charfeston Naval Complex

RFI REPOAT ADDENDUMAM COMPLETION REPORT/CMS WORK PLAN, SWMU B, ZONE G
CHARLESTON NAVAL COMPLEX
REVISION 0

DECEMBER 2002

Concentration SSL®  Zone G Background
Analyte Sample Location {ra/kg) Qualifier (DAF=10) Concentration
Semivolatile Organic Compounds
1-Methylnaphthalene 006SB00702 6,900 = NL NA
006SB01602 40 =
006SB01102 22 J
0065B01302 1.7 J
2-Methylnaphthalene 006SB00702 10,000 = NL NA
006SB01602 45 =
00865B01102 32 J
0065SB01302 1.7 J
0065801402 1.8 J
Acenaphthene 006SB00702 12,000 = 285,000 NA
006SB01602 190 =
0065804502 46.4 =
006SB01102 91 J
006SB01402 3.4 J
0065B01902 1.7 J
0065B02803 17 J
Acenaphthylene 0065B01402 9.9 = NL NA
0065B01602 72 =
006SB04502 279 =
0065801102 59 J
0065B01302 13 J
0065802402 59 J
006SB02603 200 J
0065SB02803 96.9 J
006SB02903 10.2 J
0065SB04403 43.7 =
Anthracene 0065SB00702 7,700 = 6,000,000 NA
0065801402 33 =
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TABLE 4-3

Organic Compounds Detected in Subsurface Soil - Additional Investigation

RFIREPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX
REVISION 0

DECEMBER 2002

RFI Report Addendum/M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charfeston Naval Complex

Concentration SSL”  Zone G Background
Analyte Sample Location {r9/kg) Qualifier (DAF=10) Concentration
Anthracene 006SB01602 320 = 6,000,000 NA
006SB04502 491 =
006SB01102 370 J
0065801302 12 J
0065801902 16.9 J
0065SB02102 7.6 J
006SB02402 7.8 J
0065B02603 160 J
0065B02803 194 J
0065802903 12 J
006SB04403 30.8 J
Benzola]Anthracene 006SB00702 2,100 = 1,000 627
0065B01402 52 =
006SB01602 1,200 =
006SB04502 2,160 =
0065801102 1,300 J
006S8B01302 42 J
006SB01902 78.8 J
006SB02002 308 J
006SB02102 61.5 J
0065B02402 389 J
0065802603 760 J
0065B02703 9.3 J
0065802803 749 =
006SB02903 76.4 J
Benzofa]Pyrene 006SB01402 64 = 4,000 623
006SB01602 980 =
006SB04402 90.7 =
006SB04502 1,510 =
006SB00702 820 J
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TABLE 4-3

Organic Compounds Detected in Subsurface Soil — Additional Investigation

RF1 REPORT ADDENDUM/tM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX
REVISION O

DECEMBER 2002

RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

Concentration SSL”  Zone G Background
Analyte Sample Location (rg/kg) Qualifier (DAF=10) Concentration
Benzo[a]Pyrene 0065801102 800 J 4,000 623
006SB01302 52 J
0065B01902 76.6 J
0065802002 28.1 J
006SB02102 57.5 J
006SB02402 32.1 J
0065B02603 1,640 =
006SB02803 547 =
0063B02903 92.2 J
0065B04403 156 =
006SB04603 60.1 =
0065804703 210 =
Benzo[b]Fluoranthene 006SB01602 1,300 = 2,500 631
006SB00702 790 J
0063B01102 1,100 J
006SB01302 78 J
006SB01902 151 J
006SB02002 431 J
0065802102 81.7 J
0065B02402 57.4 J
0065B02603 5,270 =
0065802703 104 J
0065B02803 888 =
0065802903 155 J
0065804703 251 =
Benzojg,h,|]Perylene 006SB01402 1 = NL NA
0065B01602 570 =
006SB01102 520 J
0065B01302 32 J
0065B01902 139 J
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TABLE 4-3

RF1 REPORT ADBENDUMAM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G

Organic Compounds Detected in Subsurface Soil - Additional Investigation
RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

CHARLESTON NAVAL COMPLEX

REVISION ¢
BECEMBER 2002

Concentration SSL*  Zone G Background
Analyte Sample Location (»g/kg) Qualifier (DAF=10) Concentration
Benzo{g,h,l]Perylene 0065802002 122 J NL NA
0065SB02102 133 J
0068802402 99.5 J
0065B02603 1,250 J
0065B02803 249 J
006SB02903 133 J
0065804402 69.8 J
0065804403 101 J
0065SB04502 510 J
006SB04603 33.8 J
006SB04703 91.3 J
Benzo[k]Fluoranthene 006SB01402 150 = 24,500 609
0065B01602 820 =
006SB00702 850 J
0065B01102 790 J
006SB01302 50 J
006SB02903 518 J
006SB04703 118 =
Chrysene 0065B00702 2,100 = 80,000 616
006SB01402 78 =
0065B01602 1,200 =
0065B04402 100 =
0065B04502 1,570 =
0065B01102 1,000 J
0065B01302 57 J
0665B01902 84 J
0065SB02002 16.4 J
0065802102 46.4 J
0065B02402 32.6 J
0065802603 1,790 =
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TABLE 4-3

Organic Compounds Detected in Subsurface Soil - Additional Investigation

RFI REPORT ADDENDUM/IM COMPLETION REPORTICMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX
REVISION 0

DECEMBER 2002

RFI Report Addendum/iM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

Concentration ssL? Zone G Background
Analyte Sampie Location (wa'kg) Qualifier (DAF=10) Concentration
Chrysene 0065802803 550 = 80,000 616
006SB02903 91.8 J
0065SB04403 126 =
0065SB04603 574 =
006SB04703 224 =
Dibenz(a,h)anthracene 0065B01402 18 = 1,000 586
0065B01602 250 =
0065B01102 210 J
0065SB01302 14 J
Fluoranthene 0065B00702 13,000 = 2,150,000 NA
0065B01402 180 =
00658B01602 2,500 =
0065B04402 137 =
0065B04502 2,880 =
0065B01102 2,300 J
006SB01302 69 J
0065801902 119 J
006SB02002 209 J
0065B02102 68 J
0065B02402 535 J
0065B02603 493 J
0065B02703 53 J
0065B02803 797 =
0065B02903 91.3 J
006SB14403 170 =
006SB04603 46.6 J
0065SB04703 278 =
Fluorene 00685SB00702 12,000 = 280,000 NA
006SB01602 140 =
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RFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0
DECEMBER 2002
TABLE 43
Organic Compounds Detecled in Subsurface Soil — Additional Investigation
RF! Report Addendum/tM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex
Concentration SSL*  Zone G Background
Analyte Sample Location {rafky) Qualifier - (DAF=10) Concentration
Fluorene 0065804502 197 = 280,000 NA
006SB01102 130 J
0065B01302 2 J
0065B01402 4.5 J
0065B01902 10.8 J
0065802402 6.9 J
0065802803 95.5 J
0065B04402 7.8 J
0065B04403 18.3 J
006SB04703 8.5 J
Indeno(1,2,3-c,d}Pyrene 0065801402 35 = 7.000 592
0065801602 430 =
0065B04402 192 =
0065B04502 621 =
006SB01102 420 J
0065B01302 26 J
006SB01902 144 J
006SB02002 152 J
0065802102 152 J
0065B02402 122 J
006SB02603 1,180 J
006SB02803 267
0065B02903 136 J
006SB04403 210 =
006SB04703 212 =
Naphthalene 006SB00702 22,000 = 42,000 NA
0065B01602 74 =
0065804502 79.1 =
0063B01102 34 J
0065B01302 21 J

SWMUBZGRFIRACMSWPREV0.DOC 431



TABLE 4-3

Organic Compounds Detected in Subsurface Scil — Additional Investigation
RFI Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

RFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX
REVISION 0

DECEMBER 2002

Concentration ssL? Zone G Background
Analyte Sample Location (rg’kg) Qualifier (DAF=10) Concentration
Naphthalene 0065B01402 3.5 J 42,000 NA
0065B01902 6.5 J
0065SB02102 6.5 J
0065B02402 8 J
0065802803 441 N
0065802903 5.6 J
Phenanthrene 006SB00Q702 33,000 = NL NA
006SB01402 58 =
006SB01602 1,300 =
0065804402 63.6 =
0065B04502 889 =
006SB01102 970 J
0065B01302 18 N
0065B01902 78.3 J
0065B02102 30.5 J
0065B02402 285 J
006SB02603 46.5 J
006SB02703 4.4 J
006SB02803 6563 =
0065B02903 373 J
0065804403 75.5 =
0065804703 60.2 =
Pyrene 0065800702 8,900 = 2,100,000 NA
0065801402 160 =
006SB01602 2,000 =
0065804402 107 =
006SB04502 2,710 =
0065B01102 2,500 J
0065B01302 67 J
0065B01902 302 J
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TABLE 4-3

Organic Compounds Detected in Subsurface Soil — Additional investigation

RFt REPORT ALDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX
REVISION 0

DECEMBER 2002

RF! Report Addendum/M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

Concentration SSL*  Zone G Background
Analyte Sample Location (z9/kg) Qualifier (DAF=10) Concentration
Pyrene 0065802002 279 J 2,100,000 NA
0065802102 299 J
0065B02402 259 J
006SB02603 3,060 =
0065802703 159 J
0065SB02803 972 =
0065B02903 262 J
0065B04403 158 =
006SB04603 411 J
0065B04703 222 =
BEQs 0065B00702 2,220 = NA 1,400
006SB01102 1,301 =
(006SB01302 81.2 =
006SB01402 92.7 =
006SB01902 305 =
0065802002 348 =
006SB02102 347 =
0065B02402 284 =
006SB02603 3,050 =
006SB04402 137 =
006SB04403 201 =
* 00BSB04502 1,815 -
0065B04603 96.2 =
0065SB04703 280 =
Pesticides
Alpha-BHC 006SB00702 0.87 J 0.25 NA
006SB01302 0.88 J
0065B04402 3.2 J
0065BQ4502 1.5 J
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AFI REPORT ADDENDUM/IM COMPLETION REPCRT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAYAL COMPLEX

REVISION 0
DECEMBER 2002
TABLE 4-3
Organic Compounds Detected in Subsurface Soil — Additional Investigation
RF1 Report Addendum/iM Completion Report/CMS Work Plan, SWMU 8, Zone G, Charleston Naval Complex
Concentration ssL® Zone G Background
Analyte Sample Location {rg/kg) Qualifier (DAF=10) Concentration
Alpha-Chlordane 006SB01302 6.1 = 5,000 NA
Chlordane
006SB01402 9.6 J
0065B02803 2.35 =
0065B04402 4.9 J
0065B04502 6.7 J
Beta-BHC 0065B04402 7.4 = 1.5 NA
006SB01302 2 J
0065B02803 0.172 J
0065804502 3.7 J
Chlordane 006SB02803 26.4 = 5,000 NA
0065804402 433 =
006SB04502 58 J
Delta-BHC 0065804402 18.7 = NL NA
006SB01302 2.4 J
0065B01402 57 J
0065B02803 0.162 J
006SB04502 3.4 J
Dieldrin 0065B01302 3 J 2 300
Gamma-BHC (Lindane) 0065B04402 21.1 = 4.5 NA
0065B04502 10.7 =
006SB01302 2.2 J
0065802803 0.189 J
Gamma-Chlordane 0065801402 30 = 5,000 NA
Chlordane
0065B04402 7.3 J
0065B04502 10 J
008SB02803 3.18 -
Heptachlor 0065B04402 6.2 J 11,500 NA
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RFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

DECEMBER 2002

TABLE 4-3
Organic Compounds Detected in Subsurface Soil — Additional Investigation
RFI Report Addendum/AM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

Concentration SSL*  Zone G Background
Analyte Sample Location (va/kg) Qualifier (DAF=10) Concentration
Heptachlor Epoxide 006SB01102 0.44 J 350 NA
006SB01402 95 J
p.p-DDD 0065B04402 43.2 = 8,000 NA
0063B00702 92 J
0065B01102 6.6 J
006SB01302 40 J
006SB01402 490 J
006SB04502 55.6 J
p.p-DDE 006SB01102 38 = 27,000 NA
006SB01302 14 =
006SB01402 170 =
0065B00702 20 J
0065B04402 256 J
006SB04502 152 J
p.p-DDT 006SB01402DL 1,200 = 16,000 NA
0065804402 106 =
008SB00702 43 J
006SB01102 19 J
0065B01302 82 J
0065B04502 99 J
PCBs
PCB-1260 {Aroclor-1260) 006SB01402 900 J 7,200 NA
006SB05802 2,000 =
006SB05803 2,000 J

All values are presented in unils of micrograms per kilogram (ug/kg).
Concentrations in bold text and outlined within the table represent exceedances of the screening criteria.

? Soil screening levels (SSLs) based on a dilution factor (DAF)=1 for volatile organic compounds (VOCs),
DAF=10 for other compounds.

Surrogate compounds are shown in subscript next to the RBC value.
= Indicates thal the analyte was detected at the concentration shown.

J Indicates an estimated value. One or more quality control (QC) parameters were outside control mils or
the value was detected below the laboralory's quantification limit.
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RFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

DECEMBER 2002

TABLE 4-3
Organic Compounds Detected in Subsurface Soil - Additional Investigation
RFI Report Addendum/iM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

Concentration SSL®  Zone G Background
Analyte Sample Location (#9/kg) Qualifier (DAF=10) Concentration

NA Not applicable/not available

NL Not listed
U Indicates that the analyte was analyzed for but not detected above the method detection limit.
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RFI REPORT ADDENDUMAM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0
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TABLE 4-4
Inorganic Compounds Detected in Subsurface Soil - Additional Investigation
RF! Report Addendum/tM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

Zone G Range of

Concentration ssL? Background
Analyte Sample Location {mg/kg} Qualifier (DAF=10)  Concentrations
Arsenic 006SB03002 28.2 = 14.5 1.4-36
0065B03102 7.85 =
0065B03202 5.65 =
0065B03302 5.06 =
006SB03402 10.9 =
0065804302 3.06 =

All values are presented in units of milligrams per kilogram (mg/kg).
# Soil screening levels (SSLs) based on a dilution factor (DAF)=10.
= Indicates that the analyte was detected at the concentration shown.

J Indicales an estimated value. One or more quality control (QC) parameters were outside control
limits or the value was detected below the laboratory's quaniification limit.
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TABLE 4-5
Organic Compounds Detected in Sediment - Additional Investigation
RF! Report Addendum/IM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

EPA Region 1l
Sample Concentration Residential RBC EPA ReQLOH
Analyte Location (ra/kg) Qualifier (HI=0.1) IV SSV
Semivolatile Organic Compeounds
Benzo[a]Anthracene” 006MB00101 29.1 J 870 330
Phenanthrene 1 1 6 \.’ 2,300,0003n[hracen9 330
Fluoranthene 24.6 J 310,060 330
Chrysene® 16.1 J 87,000 330
Benzo[k|Fluoranthene® 20.2 J 8,700 NL
Benzola]Pyrene® 226 J 87 330
Pyrene 296 J 230,000 330
Benzo[b]Fluoranthene” 26.4 J 870 NL
Pesticides
p.p-DDD® 006MB00101 1.8 J 2,700 3.3
All values presented in units of micrograms per kilegram (#g/kg).
? Sediment Screening Value (SSV) EPA, 1995).
i Compound is listed as a carcinogen.
Surrogate compounds are shown in subscript next to the RBC value.
J Indicates an estimated value. One or more quality control (QC) parameters were outside the control limits or
the value was detected below the laboratory's quantification limit.
NL Not listed.
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TABLE 4-6
Organic Compounds Detected in Groundwater — Additional Investigation
RFI Report Addendum/iM Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex

EPA Region lll Tap

Sample Concentration Water RBC?
Analyte Location (wa/L} Qualifier MCL (HI=0.1)
Semivolatile Organic Compounds
Acenaphthene G006GW001 0.62 J NA 37
GO06GW004 24 J
GO06GW005 