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Area of concern
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BRAC Cleanup Team
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Base Realignment and Closure Act
Background reference concentration
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Code of Federal Regulations
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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).

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation
and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to
complete the RCRA Facility Investigation (RFI) for Solid Waste Management Unit (SWMU)
8 and Area of Concern (AOC) 636. This report also contains a Corrective Measures Study
(CMS) Work Plan for the SWMU 8/ AOC 636 site, which will evaluate corrective measure
alternatives that are proposed for the soil and groundwater at the site. Figure 1-1 presents
the location of SWMU 8/AQOC 636 and Zone G within the CNC.

1.1 Background

AOC 636, which is located immediately east of Brumby Street, lies within the western
boundary of SWMU 8. SWMU 8 and AOC 636 are bounded by Hobson Avenue to the
north, Dyess Avenue to the south, Brumby Street to the west, and Building X-10 and AOC
642 to the east. AOC 642, a former pistol range located south of Building X-10, was
investigated separately from SWMU 8/AOC 636. The RFI Report Addendum for AOC 642,
issued by CH2M-Jones on February 1, 2002, recommended No Further Action (NFA) status
for the site. This recommendation was subsequently approved by SCDHEC on March 6,
2002.

SWMU 8 contained three unlined oil sludge pits that were used to dispose oil sludge from
1944 to 1977. The pits were later filled and, in 1997, were removed as part of an interim
measure (IM) conducted at this site. The results of the IM are summarized in Section 3.0 of

this report. The area is currently an open, unpaved area with gravel and soil cover. Figure 1-
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2 shows the location of the SWMU 8/ AOC 636 site within Zone G and its geographic
proximity to AOC 642. In addition, Figure 1-2 depicts the IM soil excavation areas.

AQC 636 is a former torpedo magazine, where torpedoes and munitions were stored in the
1940s. According to the Zone G RFI Report, Revision 0 (EnSafe Inc. [EnSafe], 1998a), there is
no historical evidence of repair operations or disposal occurring at this facility. An
unexploded ordnance (UXO) subcontractor performed geophysical screening of the RFI
sampling locations for buried UXO, but found no anomalies. In addition, no UXO, torpedo
parts, or other visual evidence of disposal were observed during the soil excavation IM
completed at SWMU 8 in the southwest corner of AOC 636. Based on this information, the
CNC Project Team and the Environmental Detachment Charleston (DET) determined that
there was no need for a formal UXO survey. Currently, the AOC 636 area contains Building
161 and an asphalt-paved parking lot.

1.2 Purpose of the RFl Report Addendum/CMS Work Plan

This RFI Report Addendum contains two RCRA submittals — the RFI Report Addendum
and the CMS Work Plan for SWMU 8/ AQOC 636. Sections 2.0 through 6.0 of this document
address topics associated with the RFI Report Addendum. This portion of the submittal
provides information concerning SWMU 8/AOC 636 and documents the conclusions from
the Zone G RFI Report, Revision 0 (EnSafe, 1998a). Appendix A provides CH2M-Jones’
responses to SCDHEC comments regarding the portion of Zone G RFI Report, Revision 0 that

discusses this site.

This RFI Report Addendum also provides the results of additional sampling performed
after completion of the Zone G RFI Report, Revision 0 to complete the nature and extent
investigation for chemicals of potential concern (COPCs) that were identified in surface soil,
subsurface soil, and groundwater. This document evaluates these additional data, and
provides conclusions regarding further RCRA activities at SWMU 8/AOC 636.

The CMS Work Plan, presented in Section 8.0 of this submittal, evaluates and refines the
findings for SWMU 8/AOC 636, as presented in the Zone G RFI Report, Revision 0 and
subsequent investigations, particularly as they relate to the chemicals of concern (COCs)
identified at SWMU 8/AQOC 636.

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

¢ Status of the RFI

SWMUBAOCE36GRFIRACMSWPREYC DOC 12
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e Presence of metals (inorganics) in groundwater

e Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC
* Potential linkage to AOC 699, Investigated Storm Sewers at the CNC

* Potential linkage of AOC 504, Investigated Railroad Lines at the CNC

e Potential linkage 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 Section 6.0 of this submittal. At this time,
SWMU 8/AOC 636 is not being recommended for NFA. However, the above information is

presented in this report to accelerate the decision-making process for the site.

1.3 Report Organization

This RFI Report Addendum/CMS Work Plan consists of the following sections, including
this introductory section:

1.0 Introduction — Presents the purpose of the report and background information
regarding the SWMU 8/AOC 636 area.

2.0 Summary of RFI Conclusions for SWMU 8/AOC 636 — Summarizes the conclusions
from the RFI investigations for the area comprising SWMU 8/AOC 636.

3.0 Interim Measures and UST/AST Removals - Summarizes the IM completed at SWMU
8.

4.0 Summary of Additional Investigations — Swmmarizes information collected at SWMU
8/ AOC 636 after completion of the Zone G RFI Report, Revision 0.

5.0 COPC/COC Refinement —Provides further evaluation of COPCs based on the RFI
report and additional data to assess them as 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 Conclusions and Recommendations—Presents a summary of the conclusions from the
RFI and recommendations for further RCRA CA activities.

8.0 CMS Work Plan for SWMU 8/AOC 636 - This section presents the CMS Work Plan for
SWMU 8/AOC 636, defines the remedial action objectives (RAOs) and associated media
cleanup standards (MCSs) for the COCs that are identified in Section 5.0. This section also

SWMUBAOCBIBGRFIBACMSWPREVD DOC 1-3
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presents the nature and extent of COCs for the SWMU 8/AOC 636 area, along with the
CMS procedures that will be used to evaluate and compare relevant remedial approaches to
achieving RAOs and MCSs for the COCs.

9.0 References — Lists the references used in this document.

Appendix A contains responses to SCHDHEC comments on the Zone G RFI Report, Revision
0.

Appendix B provides excerpts from the Zone G RFI Report, Revision 0, including a summary
of detected chemicals in soil and groundwater samples, and various figures showing

contaminant plume maps.

Appendix C contains a copy of the Completion Report, Interim Measure for SWMU 8 (DET,
November 19, 1999).

Appendix D contains the analytical data for the post-RFI soil and groundwater collection
events conducted at SWMU 8/AOC 636.

Appendix E contains the data validation report for the post-RFI soil and groundwater

collection events.
Appendix F contains the well log and construction diagram for GO08GW04D.

Appendix G presents the Technical Memorandum Hydrazine Analytical Methods and Results
(CH2M-Jones, 2002).

Appendix H contains summaries from the UCLss surface soil COPC calculations.

Appendix I contains a summary of the concentrations of the seven individual PAH
constituents used for BEQ calculation, including the data set used to calculate the mean

concentrations.

Appendix ] contains the site-specific SSL and DAF Calculations for benzene and 1,1,2-
trichloroethane.

All tables and figures appear at the end of their respective sections.

SWMUBAOCE36GRFIRACMSWPREV0.00C 1-4
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2.0 Summary of RFl Conclusions for SWMU 8/
AOC 636

Section 10.6 of the Zone G RFI Report, Revision 0 (EnSafe, 1998a) presented the results of the
soil and groundwater investigations, including conclusions concerning site geology and
hydrogeology, nature and extent of contamination, and risk assessment for SWMU 8/AQC
636. Conclusions from the Zone G RFI Report, Revision ( are summarized as part of this

section.

2.1 Site Geology and Hydrogeology

A detailed description of Zone G geology and hydrogeology are summarized in Section 2.0
of the Zone G RFI Report, Revision 0. The lowermost stratigraphic unit identified in Zone G is
the Ashley Formation (Ta) member of the Mid-Tertiary age Cooper Group. According to the
Zone G RFI Report, Revision 0, the Ta was encountered throughout Zone G at elevations
ranging from —16.6 to —49 feet mean sea level (ft msl) and is higher in the eastern portion of
Zone G than in the western and southern portions. The Ta is a tight, slightly calcareous,
clayey silt with varying amounts of fine-grained sand which decreases rapidly with depth.

Overlying the Ta are younger Upper-Tertiary and Quaternary-age stratigraphic units. The
Quaternary-age sediments range from 25 to 55 feet thick. During the RFI field activities
three distinct Quaternary-age litho-stratigraphic units were identified as Quaternary Clay
(Qc), Quaternary Marsh (Qm), and Quaternary Sand (Qs). The Qc deposits consist of a stiff
very fine to fine grained sandy and silty clay. The Qc unit was commonly found in the
upper 10 to 15 feet of the shallow subsurface. The Qm is a soft, sticky clay, occasionally
laminated with sand, silt, and shelly lenses. It has a high organic content, low plasticity, and
a distinctive hydrogen sulfide odor. According to the Zone G RFI Report, Revision 0, the Qm
is approximately 45 feet thick in the southeastern portion of Zone G and decreases to
approximately 7 feet thick in the western portion. The uppermost unit, Qs, is primarily very
fine to medium silty sand, well to moderately well sorted and loose. The Qs deposits in
Zone G range from thin lenses ranging from 0.5 to 1.7 feet thick to thicker lenses of four feet
thick.

Groundwater elevations in the immediate area of SWMU 8/ AQC 636 are tidal influenced
and range widely from —0.5 to 5 ft msl. As reported in the Zone G RFI Report, Revision 0,

groundwater flow in the surficial aquifer is highly variable in gradient and direction with a

SWMUBAGCE36GRFAIRACMSWPREV0.DOC 2-1
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groundwater depression existing outside the north corner boundary of AOC 636. Figure 2-1
presents a potentiometric surface map using groundwater elevation data collected on
March 15, 2002.

2.2 Surface Soil Sampling and Analysis

2.2.1 RFI Surface Soil Results

In September and October 1993 prior to the scheduled RFI field activities, 31 soil sample
locations identified as GO08SBO01 through G008SB31 were used to characterize the surface (0
to 1 feet below land surface [ft bls]) soil throughout SWMU 8. As part of the original RFI
field work, three soil sample locations identified as G0O08SB001 through G008SB003 were
advanced in September 1996 at SWMU 8 to confirm the results from the 1993 sampling
event. As part of the 1996 sampling event, nine soil sample locations identified as
G6365B001 through G636SB009 were used to characterize the surface soil {0 to 1 ft bls) in the
immediate area of AOC 636. Finally, in January 1997, five additional soil sample locations
identified as G6365B010 through G6365B014 were advanced at ACC 636 to further delineate
contaminants identified from the 1996 event. These 48 soil sample locations are depicted in

Figure 2-2.

The 43 samples collected during the pre-RFI (i.e., 1993) and the initial RFI sampling event
(i.e., 1996) were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), metals, pesticides, polychlorinated biphenyls (PCBs), and
propellants/explosives. The five samples collected during the second RFI sampling event
conducted in 1997 were analyzed for SVOCs, metals, pesticides, and PCBs. Table 10.6.5 of
the Zone G RFI Report, Revision 0 presents a summary of the concentrations of analytes
detected during the three soil sampling events. A copy of this table is provided in Appendix
B.

Surface soil sample analytical results were compared to their corresponding U.S.
Environmental Protection Agency (EPA) Region III residential risk-based concentration
(RBC) (hazard index [HI]=0.1), and the Zone G background reference concentration (BRC)
for metals. Surface soil analytical results were not compared to the EPA Office of Solid
Waste and Emergency Response (OSWER) soil screening levels (SSLs) in the Zone G RFI
Report, Revision 0.

Benzo[a]Pyrene Equivalents
Calculated benzola]pyrene equivalent (BEQ) concentrations in 17of the 48 surface soil
samples were greater than the EPA Region IIl residential RBC of 87 micrograms per

SWMUBAOCEIGGRFIRACMSWPREV( DOC 22
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kilogram (ug/kg). Six of these were collected from AOC 636. Figure 10.6.7 in the Zone G RFI
Report, Revision 0 presents the soil sample locations with the detected concentrations of

BEQs in surface soil. A copy of figure 10.6.7 is provided in Appendix B.

Benzo[a]anthracene and benzo[b] fluoranthene were detected in five of the 48 samples
above their EPA Region IIT residential RBC of 0.87 ug/kg. Benzo[k]fluoranthene was
detected at a concentration of 20.75 ug/kg from the sample collected from G008SB11, which
is above EPA Region Il residential RBC of 8.7 pg/kg. Benzo[a]pyrene was detected in 16 of
the 48 samples collected above its EPA Region IIl residential RBC of 0.087 pg/kg, and
dibenz[a, h]anthracene were detected in 4 of the 48 samples above its EPA Region III
residential RBC of 0.087 ug/kg. Six of the 14 benzo[a]pyrene concentrations were from
samples collected at AOC 636. Indenof1,2,3-c,d]pyrene was detected in three samples above
its EPA Region III residential RBC of 0.87 pg/kg.

Pesticides/Polychlorinated Biphenyls/Hydrazine

The pesticide, dieldrin, was detected in the sample collected from G0085B11 at a
concentration of 46 pg/kg which is slightly above its EPA Region Il residential RBC of 40
pg/kg. Aroclor-1260 was detected in two of the 48 samples above its EPA Region HI
residential RBC of 320 ug/kg. These two samples were collected from AOC 636. In addition,
hydrazine was reportedly detected in one sample collected from SWMU 8 above its EPA
Region III residential RBC of 210 ug/kg. Figures 10.6.9, 10.6.10, and 10.6.12 in the Zone G
RFI Report, Revision 0 present the sample locations with the detected surface soil
concentrations of dieldrin, Aroclor-1260, and hydrazine, respectively. A copy of each figure
is provided in Appendix B.

inorganics

Antimony (three of 48 pre-RFI and RFI samples), arsenic (four samples), chromium (four
samples), lead (one sample), thallium (one sample) were detected above their EPA Region
HI residential RBCs (HI=0.1) and Zone G background reference concentrations. Figures
10.6.14 through 10.6.18 in the Zone G RFI Report, Revision 0 present the surface soil
concentration distribution of each of the five metals. A copy of each figure is provided in
Appendix B.

Iron was detected in 39 of the 48 surface soil samples above the EPA Region IIl residential
RBC (HI=0.1) value of 2,300 milligrams per kilogram (mg/kg). According to the Zone G RFI
Report, Revision 0, a background concentration for iron was not established because it is

considered an essential nutrient.

SWMUBAOCB36GRFIRACMSWPREVO DOC 2.3
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VOCs
Detected concentrations of VOCs did not exceed their corresponding EPA Region III

residential RBCs.

The Zone G RFI Report, Revision 0 identified Aroclor-1260, BEQs, hydrazine, antimony,
arsenic, chromium, and thallium as COCs in the surface soil at SWMU 8/AQC 636. The
metals were identified as soil pathway COCs based on their contribution to cumulative
residential HI projections. According to the Zone G RFI Report, Revision 0 hydrazine did not
exceed EPA’s acceptable threshold of 1E-06 in any of the three individual exposure
pathways (i.e., incidental ingestion, dermal contact, and inhalation), however, it was
identified as a COC due to a cumulative incremental lifetime cancer risk (ILCR) exceeding
1E-06. A summary of the Zone G RFI Report, Revision 0 human health risk assessment is
provided in Section 2.5.

2.2.2 Fuel Distribution System Surface Soil Results

Three surface soil locations identified as GFDSSC012, GFDSSC014, and GFDSSC016 within
the SWMU 8/AOC 636 boundary were used to characterize the soil in the immediate area
of the fuel distribution lines. On December 4-5, 1996, one surface soil sample (0 to 1 ft bls)
was collected from each of the three locations and analyzed for VOCs, SVOCs, PCBs,
pesticides, metals, cyanide, and total petroleum hydrocarbons. The three fuel distribution
system (FDS) surface soil sample locations are presented in Figure 2-2. The Zone G RFI
Report, Revision 0 did not provide a comparison of the detected concentrations from the FDS
samples against screening criteria. CH2M-Jones compared the analytical results from these
samples to their corresponding EPA Region III RBC (HI=0.1), the EPA SSL, and the Zone G
BRC for metals.

Aroclor-1260, detected at a concentration of .84 ] mg/kg in the sample collected from
GFD55C012, is slightly greater than its EPA Region III residential RBC of 0.32 ug/kg. In
addition, arsenic and chromium were detected at concentrations of 28.8 and 40.8 mg/kg,
respectively, in the sample collected from GFDSSC016 which are above their corresponding
EPA Region III residential RBCs and Zone G background range for metals. Aroclor-1260,
arsenic, and chromium were identified in Zone G RFI Report, Revision 0 as COCs in the
surface soil at SWMU 8/AOC 636. Pesticides and cyanide were not detected above method
detection limits (MDLs). Thus, no additional COPCs were identified from the three FDS

surface soil samples.

SWMUBACCE3BGRFIRACMSWPREV0 DOC 24
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2.3 Subsurface Soil Sampling and Analysis

During the pre-RFI field sampling event subsurface soil samples (3 to 5 ft bls) were collected
from only 16 of the 31 sample locations (i.e., GO08SB02, GO08SB03, G0085B11, G0O08SB12,
G0085B19 through G0085B28, GO08SB30, and G008SB31). Because shallow groundwater
was encountered during the RFI sampling investigations, subsurface soil samples were
collected from only five of the 12 locations (G6365B002 through G6365B005 and G636SB009)
during the September 1996 event and from only two of the five locations (G6365B013 and
(G6365B014) during the January 1997 event. Subsurface soil samples were analyzed for the
same constituents as the surface soil samples collected from the same locations. The soil

sample locations are provided in Figure 2-2.

Subsurface soil sample analytical results were compared to their corresponding SSLs with a
dilution attenuation factor of 20 (DAF=20) and their Zone G BRC for metals.

VOCs

The VOCs 1,1,2,2-trichloroethane (1,1,2,2-TCA) and 1,1,2-trichloroethane (1,1,2-TCA) were
each detected in one sample above their corresponding SSL (DAF=20) of 3 micrograms per
liter (ug/L) and 20 pg/L, respectively. 1,1,2,2-TCA was detected at a concentration of 10
ug/L in the sample collected from G6365B009 and 1,1,2-TCA was detected at a
concentration of 92 pg /L in the sample collected from GO08SB22. A plan view of these
subsurface soil sample locations with the concentration distribution of 1,1,2,2-TCA and
1,1,2-TCA were provided in the Zone G RFI Report, Revision 0 as Figures 10.6.5 and 10.6.6,
respectively. A copy of each figure is provided in Appendix B.

BEQs and SVOCs

Benzo[a]anthracene, the only SVOC detected above its screening criteria, was detected at a
concentration of 2,400 pg/L in the sample collected from G008SB28, which exceeds its SSL
(DAF=20) of 2,000 pg /L. Subsurface soil BEQ concentrations were not calculated in the Zone
G RFI Report, Revision 0.

Pesticides/PCBs/Hydrazine

The pesticide dieldrin was detected in three pre-RFI samples at concentrations above its SSL
(DAF=20) of 4 ug/kg. Hydrazine was reportedly detected in three subsurface soil samples
collected from AOC 636 during the September 1996 investigation above its SSL (DAF=20) of
0.088 pg/kg. Figures 10.6.11 and 10.6.13 in the Zone G RFI Report, Revision 0 depict dieldrin

and hydrazine concentration distribution in subsurface soil, respectively. A copy of each

SWMUBAOCBI6GRFIRACMSWPREVQ DOC 25
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figure is provided in Appendix B. The detected concentrations of PCBs did not exceed their
corresponding SSL (DAF=20).

Inorganics

Antimony (four of 23 pre-RFI and RFI samples), copper (two samples), lead (two samples),
manganese (one sample), mercury (one sample), and thallium (one sample) were detected
above their SSLs (DAF=20} and Zone G BRCs. Figures 10.6.19 through 10.6.24 in the Zone G
RFI Report, Revision 0 present the subsurface soil concentration distribution of each of the six

metals. A copy of each figure is provided in Appendix B.

No subsurface soil COPCs were identified for SWMU 8/AOC 636 in the Zone G RFI Report,
Revision 0.

2.4 Groundwater Sampling and Analysis

2.4.1 Groundwater Screening Results

Five direct-push technology (DPT) borings were advanced within SWMU 8 to investigate
potential impacts from the portion of the sanitary sewer system identified as SWMU 37. On
June 15, 1997, one sample was collected from each of the five borings identified as
LG037GP023 through LG037GP027. The five DPT borings are presented in Figure 2-3.

Section 10, Volume 2 of 12 of the Zone L RFI Report (EnSafe, 1998b) indicates that DPT
groundwater samples were collected up to a depth of approximately 15 ft bls. Based on
information obtained from the sewer line surveys conducted during the Zone L
investigations, the invert elevations ranged from 6 to 13 ft bls. Groundwater DPT samples
were collected at or below the pipe invert elevation. The sample locations were determined
based on the sampling scheme provided in the Zone L RFI Work Plan (EnSafe, 1995). For the
basewide investigation samples were collected at manhole locations, and approximately
every 200 ft along the sewer line. At SWMU 8 the locations of LG037GP023 through
LG037GP027 are adjacent to manhaoles.

The five DPT samples were analyzed for VOCs, metals, and cyanide. VOCs and cyanide
were not detected above MDLs. The Zone G RFI Report, Revision 0 did not provide a
comparison of detected metal concentrations from the DPT samples against screening
criteria due to elevated turbidity in the samples that rendered them non-representative of

groundwater quality.

SWMUBACCE36GRFIRACMSWPREVY0 DOC 26



ot

@ NN G e WN

10
11
12
13
14
15
16
17
18
19
20
21

23
24

25
26
27

28
29
30
31
32

33
34

RFI REPOAT ADDENDUM & UMS WORK PLAN, SWMU &/ACC 635, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

JANUARY 2003

2.4.2 Groundwater Monitoring Results

SWMU 8/A0C 636 Monitoring Well Results

During the original RFI field activities, six shallow groundwater monitoring wells identified
as GO08GWO001 through GO08GWO006 were installed at SWMU 8. One shallow monitoring
well, identified as G636GW001, was installed at AOC 636. These wells were installed to
characterize the nature of potential contaminants in the saturated zone above the Ashley
Formation from operations associated with the former sludge pits (SWMU 8) and the
former torpedo magazine (AOC 636). The locations of these wells are shown in Figure 2-3.

With the exception of monitoring wells GO08GW001 and GO08GW003, each shallow
monitoring well was designed to intersect the groundwater table and consisted of a 10-ft
well screen, with the top of the well screen placed at a range of approximately 2.3 to 5.4 ft
bls. Monitoring wells GO08GW001 and GO08GW003 were constructed with a 10-ft well
screen and installed with the top of the well screen at approximately 10.2 and 10.3 ft bls,
respectively. They were designed to monitor shallow groundwater at a deeper elevation.
Groundwater samples were collected from the seven wells during three sampling events
conducted on November 15, 1996, May 20-23, 1997, and September 13-16, 1997. Samples
collected during the initial November 1996 sampling event were analyzed for VOCs,
SVOCs, metals, pesticides, and PCBs. The groundwater sample collected from monitoring
well G636GW001 was also analyzed for explosives and propellants. Groundwater samples
collected during the second (i.e., May 1997) and third (i.e., September 1997) event were
analyzed for VOCs, SVOCs, metals, pesticides, PCBs, explosives, and hydrazine. Table
10.6.10 of the Zone G RFI Report, Revision O presents a summary of the concentrations of
analytes detected in the groundwater samples collected from the seven monitoring wells

during the original RF1. A copy of this table is provided in Appendix B.

Detected chemicals in the shallow groundwater samples were compared with their
respective maximum contaminant levels (MCLs), EPA Region III tap water RBCs, and Zone

G BRCs for metals in groundwater.

Bis(2-ethylhexyl)phthalate (BEHP) was detected at a concentration of 46 pg/L in the sample
collected from GO08GWO004 during the November 1996 sampling event. This concentration
exceeds its EPA Region III tap water RBC of 4.8 ug/L. Hydrazine was reportedly detected
in two samples during the May 1997 sampling event and in five samples during the
September 1997 sampling event above its EPA Region I tap water RBC of 0.022 pg /L.

Antimony, iron, thallium, and vanadium were the only metals detected at concentrations

above their screening criteria. Antimony was detected at concentrations of 22.6 and 12.6

SWMUSAOCE38GRFIRACMSWPREV0.DOC 2.7
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pg/L in samples collected from GO08GW003 during the November 1996 and May 1997
sampling events, respectively. These concentrations are greater than the MCL of 6 pg/L.

Iron was detected in each sample collected from the seven monitoring wells during the
three RFI sampling events at concentrations ranging from 1,100 ug/L (GO0SGW003;
November 1996) to 56,100 pg /L (G636GW001; May 1997). Except for the sample collected
from GO08GW003 during the November 1996 sampling event, these concentrations are
above the EPA Region III tap water RBC (HI=0.1) of 1,100 ug/L. These concentrations were
not screened against a background concentration, since according to the Zone G RFI Report,
Revision 0, a background concentration for iron was not established because it is an essential

nutrient.

Thallium was detected in two samples during the November 1996 event and in three
samples during the May 1997 event at concentrations ranging from 3.9 pg/L (GO08GW002;
November 1996) to 7.4 g /L (GOOBGWO003; May 1997). These concentrations are greater than
the MCL of 2.0 ug/L. Figure 10.6.29 in the Zone G RFI Report, Revision 0 depicts the detected
concentrations of thallium in the samples collected from the seven shallow monitoring

wells. A copy of this figure is presented in Appendix B.

During the three RFI sampling events, vanadium was detected in only one sample
(GO0BGWO003; 49 ug/L — November 1996) above its EPA Region III tap water RBC of 26
ug/L and Zone G BRC of 154 pg /L.

VOCs were not detected at concentrations above their corresponding screening criteria.
Pesticides and PCBs were not detected above MDLs.

The Zone G RFI Report, Revision 0 identified BEHP, antimony, barium, thallium, and
vanadium as COCs in the groundwater at SWMU 8/AOC 636.

Fuel Distribution System Monitoring Well Results

Five FDS monitoring wells identified as GFDSGW02A, GFDSGW02C, GFDSGW02D,
GFDSGWO03B, and GFDSGWO03C within the SWMU 8/AOC 636 boundary were installed to
monitor the groundwater in the immediate area of the fuel distribution lines. The locations
of these five wells are shown in Figure 2-3. Except for monitoring well GFDSGW02D, each
of the four remaining FDS wells are constructed with a 5-ft well screen placed at an
elevation of approximately 7 to 11.5 ft bls. Monitoring well GFDSGW02D designed to
intersect the groundwater table consists of a 10-ft well screen, with the top of the well

screen placed at approximately 2.9 ft bls.
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With the exception of monitoring well GFDSGW02D, groundwater samples were collected
from the four wells during two sampling events conducted on January 15-16, 1997 and May
30-June 4, 1997. Samples collected during these sampling events were analyzed for VOCs,
SVOCs, metals, and cyanide. One sample was collected from monitoring well GFDSGW02D
on March 3, 1999 and analyzed for SVOCs, metals, and the VOCs benzene, ethylbenzene,
toluene, and xylenes. The Zone G RFI Report, Revision 0 did not provide a comparison of
detected concentrations from the samples collected from the FDS wells against screening
criteria. Screening of detected chemicals for COPCs in groundwater against current

screening criteria was conducted by CH2M-Jones.

Detected chemicals in the groundwater samples were compared with their respective
MCLs, EPA Region III tap water RBCs, and Zone G BRCs for metals in groundwater. Iron
and thallium were the only constituents detected above their screening criteria in the
samples collected from the four FDS wells {i.e., GFDSGW02A, GFDSGW02C, GFDSGWO03B,
and GFDSGW03C) during the two 1997 sampling events.

Iron was detected in each sample collected during the two 1997 sampling events (i.e.,
GFDSGWO02A, GFDSGW02C, GFDSGWO03B, and GFDSGWO03C) at concentrations ranging
from 974 pg /L (GFDSGWO03B; January 1997) to 5,410 pg/L (GFDSGW02C; May 1997).
Except for the sample collected from GFDSGW03B collected during the January 1997
sampling event, these concentrations are above the EPA Region III tap water RBC (HI=0.1)
of 1,100 pg/L. Seven of the 21 iron concentrations in the samples collected from the SWMU
8/AO0C 636 wells during the RFI were an order of magnitude greater than this maximum
concentration of 5,410 pg/L. According to the Zone G RFI Report, Revision 0, a background
concentration for iron was not established because it is an essential nutrient. As a result,

iron was not identified as a COC in groundwater.

Thallium was detected in each of the four samples collected during the January 1997 event
at concentrations ranging from 3.0] (GFDSGW03B) to 5.8] (GFDSGW02A) ug/L. These
concentrations are greater than the MCL of 2.0 ug/L. However, thallium was not detected
above its MDL of 5.0 ug/L in any of the samples collected during the May 1997 event. The
Zone G RFI Report, Revision 0 identified thallium as a COC in the groundwater at

SWMU 8/AOC 636.

2.5 Human Health Risk Assessment

As part of the Zone G RFI Report, Revision 0, EnSafe conducted a human health risk
assessment (HHRA) for the COPCs identified in surface soil (i.e., aroclor-1260, BEQs,

SWMUGAOCE36GRFIRACMSWPHEVO.DOC 249
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antimony, arsenic, chromium, lead, thallium, aldrin, dieldrin, and hydrazine) and
groundwater (i.e., antimony, barium, thallium, vanadium, and BEHP). Exposure was
evaluated for a future residential receptor scenario and a current and future site worker
scenario, using the incidental ingestion, dermal contact, and inhalation exposure pathways.
However, since no VOCs were identified as COPCs at SWMU 8/ AOC 636, the inhalation
pathway was not addressed for groundwater. For noncarcinogenic contaminants evaluated
for future site residents, hazard was computed separately to address child and adult

exposure.

These COPCs were further evaluated in the fixed-point risk evaluation (FRE) to evaluate
which of these parameters was considered a COC at SWMU 8/AOC 636. COCs were
identified on cumulative pathway risk and hazard projections for SWMU 8/AOC 636 on a
medium-specific basis. EPA has established a generally acceptable risk range of 1E-04 to 1E-
06 and a HI index threshold of 1.0. According to the Zone G RFI Report, Revision 0, a COC, as
recommended by SCDHEG, is any chemical contributing to a cumulative risk level of 1E-06
or greater and/or a curnulative HI above 1.0, and if an individual ILCR exceeds 1E-06 or an
individual HI exceeds 0.1. For carcinogens, this approach is conservative since a cumulative
risk level of 1E-04 and individual ILCR of 1E-06 is recommended by EPA Region IV as the
calculated values for establishing COCs.

Antimony, Aroclor-1260, arsenic, BEQs, chromium, hydrazine, and thallium were identified
in the Zone G RFI Report, Revision 0 as surface soil COCs at SWMU 8/AQC 636. No
subsurface soil COPCs were identified for SWMU 8/AOC 636 in the Zone G RFI Report,
Revision 0. Antimony, barium, thallium, vanadium, and BEHP were identified as
groundwater COCs. Table 2-1 presents cumulative and COC-specific exposure risks and
hazard quotients for each of the soil and groundwater pathway COCs. Section 5.0 of this
RFI Report Addendum /CMS Work Plan further addresses the surface soil and
groundwater COCs that were identified in the Zone G RFI Report, Revision 0 by evaluating
whether they are COCs based on the current CNC project criteria. In addition, Section 5.0
evaluates whether surface, subsurface, or groundwater COPCs identified as a result of the
additional RFI sampling investigations that were completed subsequent to the Zone G RFI
Report, Revision ( are COCs based on the current CNC project criteria.

2.6 Conclusions and Recommendations

The Zone G RFI Report, Revision 0 concluded that the primary risk in surface soil was from
arsenic and BEQs for the ingestion and dermal pathways, and the primary risk in shallow
groundwater was from BEHP. The Zone G RFI Report, Revision 0 recommended a CMS for
these COCs identified at the site.
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TABLE 2-1
COC Exposure Risk and Hazard Summary at SWMU 8/A0C 636
RF! Report Addendum and CMS Work Pian, SWMU 8/A0C 636, Zone G, Charleston Naval Complex

Risk (ILCR) Hazard (HI)

Chemical Industrial Residential Industrial Residential
Soil
Antimony ND ND 0.008 0.17
Aroclor-1260 4 9E-07 2.5E-06 ND ND
Arsenic 4.0E-06 2.BE-05 0.025 49
BEQs 6.3E-06 3.1E-05 ND ND
Chromium ND ND 0.027 0.25
Hydrazine 21E-07 1.0E-06 ND ND
Thallium ND ND 0.014 0.29
Cumulative 1.1E-05 6.2E-05 0.075 1.21
Groundwater
Antimony ND ND 0.55 3.6
Barium ND ND 0.21 1.4
Thallium ND ND 0.56 3.7
Vanadium ND ND 0.068 0.45
Bis(2-ethylhexyl) 2.3E-06 9.7E-06 0.023 0.15
phthalate
Cumulative 2.3E-06 9.7E-06 1.41 9.3

Source: Table 10.6.34. Zone G RFi Report, Revision 0 (EnSafe, 1998a)
ND  Not Determined
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3.0 Interim Measures and UST/AST Removals

3.1 Interim Measures Summary

From March to September 1997, the DET removed 26,533 tons of non-hazardous oil-
impacted soil and 50,000 gallons of recovered oil in two separate areas of the SWMU
8/AOC 636 site. The objective of the IM was to remove through excavation the source of
contamination (i.e., visible sludge), heavily contaminated soil, and light non-aqueous phase
liquid (LNAPL). As there were no MCSs for the excavated material, the excavation of oil-
impacted soil was verified through visual inspection. As part of the IM objective, AOC 636
was investigated for buried UXO.

IM execution was separated into separate areas. Area 1 contained two smaller oil sludge
pits, and Area 2 contained LNAPL. According to the Completion Report, Interim Measure for
SWMU 8 Area 1 was dewatered in 1974 and covered with clean fill material. Area 2 was
filled with debris and covered in 1955. Figure 3-1 depicts these two areas and a copy of the
Completion Report, Interim Measure for SWMLU 8, dated November 19, 1999, is presented in
Appendix C.

In November 1996 soil borings advanced in Area 1 were used to define the limits of the
planned soil excavation at approximately 51,000 square feet (ft2). During excavation the
gravel fill material was removed and asbestos-containing material (ACM) in the form of
thermal pipe installation was found around 12-inch piping. According to the IM
Completion Report for SWMU 8 some of the ACM was removed in-place and
approximately 437 linear feet (lin ft) of pipe was delivered to a Subtitle D waste landfill
permitted to accept ACM. Excavation was to an approximate depth of 4 to 5 ft bls (i.e.,
groundwater elevation) at which a 6-inch layer of oil sludge was encountered and removed.
Approximately 500 tons of visible oil-impacted so0il was removed and delivered to a Subtitle
D landfill permitted to accept special waste. Backfill activities began on July 23, 1997 and
Area 1 was filled, compacted, and graded on September 2, 1997.

The Area 2 excavation, which was approximately 845-ft long, 65-ft wide, and 10 to 12-ft -
deep, was initiated on March 3, 1997. Groundwater was encountered at an approximate
depth of 4 to 5 ft bls. Approximately 26,000 tons of petroleum-impacted soil was removed
and delivered to a Subtitle D landfill permitted to accept special waste. From October 21,
1997 to September 3, 1999, approximately 50,000 gallons of LNAPL was recovered from

SWMUBAOCEI6GRAIRACMSWPREVE DOC 3
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Area 2. In addition, approximately 242 lin ft of pipe with ACM thermal installation was
removed from Area 2 delivered to a Subtitle D waste landfill permitted to accept ACM.
Area 2 was filled with Number 57 granite from the bottom to an elevation of approximately
5 ft bls (i.e., groundwater elevation). A layer of geofabric was then installed followed by 5
feet of soil fill with a 4-inch gravel layer at the surface. Eighteen 12-inch diameter
groundwater sumps, identified as GO08GSP001 through GO08GSP018, placed on 50-ft
centers and installed to an approximate depth of 10 ft bls can be used for LNAPL recovery.
The locations of these 18 groundwater sumps are depicted on Figure 3-1.

According to the Completion Report, Interim Measure for SWMU 8, the soil and groundwater
samples collected from AOC 636 during the RFI substantiated that no target chemicals
associated with torpedoes or munitions were detected. No evidence of UXO disposal was
found and it was agreed during the February 1997 BCT meeting that UXO was not a threat

and no further investigation was required.

According to the Completion Report, Interim Measure for SWMU 8, approximately 25,000
pounds of steel debris was recovered from the two areas and delivered to a recycling
facility. During the IM activities, oil-impacted soil, recovery LNAPL, and groundwater
recovered during dewatering activities was sampled for proper characterization prior to

disposal and /or treatment.

3.2 UST/AST Removals

There were no documented uses of an underground storage tank (UST) or aboveground
storage tank (AST) within the SWMU 8 and AOC 636 boundaries, based on review of the
UST program files. In addition, there were no other UST/ AST-related investigations under
the SCDHEC UST program.

SWMUBADCE36GRFIRACMSWPREVD.00C 32
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4.0 Summary of Additional Investigations

Additional investigations conducted subsequent to the Zone G RFI Report, Revision 0
(EnSafe, 1998a) to characterize the nature and extent of SVOCs, metals, and hydrazine in
surface and subsurface soil are summarized in this section. In addition, this section
summarizes the additional groundwater sampling events conducted from December 1997
through August 2002.

4.1 Additional Soil Investigations

According to the Zone G RFI Work Plan Addendum (EnSafe, 2000), six additional surface (0 to
1 ft bls) and subsurface soil (3 to 5 ft bls) samples were proposed west, northwest, and
northeast of AOC 636 to further delineate the extent of SVOCs, metals, and hydrazine.
Three surface soil samples collected from locations G6365B015 through G6365SB017 were
collected on December 17, 1999 and analyzed for SVOCs, metals, metals using the synthetic
precipitation leaching procedure (SPLP), and hydrazine. Surface soil samples collected on
January 26, 2000 from locations G6365B018 through G6365B020 were analyzed for metals.
Subsurface soil samples were collected from four of these locations (i.e., G636SB015,
G6365B016, G6365B018, and G6365B019) and analyzed for the same parameters as the

surface soil samples. The locations of the six soil samples are depicted in Figure 4-1.

As recommended in the Sampling and Analysis Plan, AOC 636, Zone G, Revision 0 (CH2M-
Jones, 2001}, additional subsurface soil samples were collected to further delineate metals
and 1,1,2,2-tetrachloroethane (1,1,2,2-PCA) near borings G6365B015 and G6365B019, and
hydrazine near borings G6365B002, G6365B004, and G6365B005. On July 12, 2001
subsurface soil samples were collected from locations G6365B024 through G6365B027 and
analyzed for antimony, cadmium, lead, and thallium. The sample collected from G6365B028
was analyzed for thallium and 1,1,2,2-PCA only. Hydrazine analysis was performed on the
samples collected from G6365B021 through G6365B023. These three samples were collected
on August 21, 2001. The locations of these eight subsurface soil samples are presented in

Figure 4-1.

411 Surface Soil

Detected concentrations of contaminants in surface soil samples were compared to their
corresponding EPA Region III residential RBCs and the Zone G background range for

metals. In addition, detected surface soil concentrations were compared to SSLs from Table

SWMUBAOCEIEGRFIRACMSWPREVE DOC 41
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A-1 of the EPA Soil Screening Guidance: Technical Background Document (EPA, 1996) with a
DAF of 10. Detected concentrations of VOCs were compared to SSLs with a DAF of 1. If the
EPA OSWER SSL was not available, the EPA Region 111 SSL (DAF=1) was used for
screening. Individual polycyclic aromatic hydrocarbon (PAH) constituents and the total
calculated BEQ concentrations were compared to their reference concentrations developed
by the CNC BCT as documented in CH2M-Jones' Background PAHs Study Report: Technical
Information for the Development of Background BEQ} Values (CH2M-Jones, 2001a). The
calculated basewide BEQ reference concentration for surface soil is 1,304 ug/kg.

Analytes estimated or detected in the surface soil samples above the MDLs are summarized
in Table 4-1. None of the detected contaminant concentrations in the six soil samples
collected as part of the additional RFI investigation (as outlined in the Zone G RFI Work Plan
Addendum [EnSafe, 2000]) exceeded their COPC screening criteria. The analytical data from
the samples collected from the six surface soil sample locations are provided in Appendix
D-1. The data validation reports from the additional RFI sampling investigation completed
by EnSafe are provided in Appendix E.

4.1.2 Subsurface Soil

Detected concentrations of contaminants in surface soil samples were compared to their
corresponding SSLs (EPA, 1996) with a DAF of 10 (VOCs with a DAF of 1) and the Zone G
background range for metals. If the EPA OSWER SSL was not available, the EPA Region I
SSL (DAF=1) was used for screening. In addition, if the Zone G background range of
concentrations was not available for the referenced compound, the Zone H background
range was used for screening because of its close proximity to Zone G and the SWMU

8/ AOC 636 site. Individual PAH constituents and total BEQ concentrations were compared
to their reference concentrations (CH2M-Jones, 2001). The calculated basewide BEQ
reference concentration for subsurface soil is 1,400 pg/kg.

Six metals were the only contaminants detected above their COPC screening criteria in the
four subsurface soil samples collected during the additional RFI sampling event conducted
by EnSafe in December 1999 and January 2000. These six metals (antimony [47.5 mg/kg],
cadmium [9.2 mg/kg], chromium [91.8 mg/kg], lead [1,250 mg/kg], nickel [76.7 mg/kg],
and thallium [3.8 mg/kg]) were detected in the subsurface soil sample collected from
(:6365B019 at concentrations above their corresponding SSLs and Zone G background
range. Antimony (4 mg/kg) and lead (883 mg/kg) were also detected in the subsurface soil

sample collected from G6365B015 at concentrations above their respective screening criteria.
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Chemicals detected in the eight samples collected during the July and August 2001
sampling event did not exceed their respective COPC screening criteria. The analytical data
from the samples collected from the 12 subsurface soil sample locations are provided in
Appendix D-2. Analytes estimated or detected in the subsurface soil samples above the
MDLs are summarized in Table 4-2. Values that exceed screening criteria are in bold text
and outlined within the table. The data validation reports from the additional RFI sampling
investigation completed by EnSafe and CH2M-Jones are provided in Appendix E.

4.2 Additional Groundwater Investigations

421 Groundwater Sampling

Subsequent to the submittal of the Zone G RFI Report, Revision 0 (EnSafe, 1998a), one or a
series of the site monitoring wells (i.e., GO08GW001 through G00BGW006 and G636GW001),
groundwater sumps (i.e., GO08GSP01 through GD08GSP018), and FDS wells (ie., as
GFDSGWO02A, GFDSGW02C, GFDSGWO02D, GFDSGW03B, and GFDSGW03C) were
sampled during 10 events from December 1997 to August 2002. Each sample collection
event including the monitoring wells sampled, collection dates, and analysis performed are
summarized in Table 4-3. The locations of site monitoring wells sampled during the 10
events are depicted in Figure 4-2. These sampling events including any additional
groundwater investigations were not part of the Zone G RFI Work Plan Addendum (EnSafe,
2000). According to the Zone G RFI Work Plan Addendum no data gaps in groundwater
quality are evident at SWMU 8/AQOC 636, and thus no additional monitoring wells are

recommended.

Monitoring well GO04GW04D was installed on August 22, 2002, and was constructed with a
10-ft well screen and installed with the top of the well screen at approximately 10.2 and 10.3
ft bls. A sample was collected from G004GW04D on August 22, 2002 and analyzed for
VOCs and SVOCs. The well log and construction diagram for GO04GW04D are presented in
Appendix F.

Detected groundwater contaminant concentrations from the samples collected during the 10
post-RFI sampling events were compared to their corresponding MCLs, or for those
chemicals that have no MCL, the EPA Region Il tap water RBC (HI=0.1). In addition,
metals were compared to their corresponding Zone G background range of concentrations.
If the Zone G background range was not available for the referenced compound, the Zone
H background range was used for screening because of its close proximity to Zone G and
the SWMU 8/ AOC 636 site.

SWMUBAQCE3SGRFIRACMSWPREV0.00C 43
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Five SVOCs (i.e., benzo[a]anthracene, benzo[a|pyrene, benzo[b]fluoranthene, bis(2-
ethylhexyl)phthalate, and naphthalene) were detected above their respective screening
criteria during the various post-RFI sampling events. Benzo[a]anthracene was detected at
concentrations of 2] and 1J ug/L in the samples collected from GO08GSP11 and GDOBGSP12,
respectively, during the August 1999 sampling event. These estimated concentrations are
above its EPA Region Il tap water RBC (H1=0.1) of 0.092 pug /L. In addition, benzo[a]|pyrene
and benzo[b]fluoranthene were detected at concentrations of 1J yg/L in the sample
collected from GO08GSP11 during the August 1999 sampling event. These estimated
concentrations are above the 0.0092 ng/L and 0.092 pg/L EPA Region III tap water RBCs
(HI=0.1) established for benzo[a]pyrene and benzo[b]fluoranthene, respectively. During the
June 21, 2002 sampling event benzo{a]pyrene and benzo[b}fluoranthene were detected in
the samples collected from GO08GWQ01 {benzo[a]pyrene: 0.65] ug/L and
benzofblfluoranthene: 0.47] ug/L) and GOOBGWQ05 (benzofa]pyrene: 0.47] ug/L and
benzo[b]fluoranthene: 0.35] ug/L) at concentrations greater than their EPA Region 11 tap
water RBC (HI=0.1).

BEHP was detected at concentrations of 7] pg/L and 8J pg/L in the samples collected from
GO08GSP10 and GOO8GSP15, respectively, during the August 1999 sampling event. These
estimated concentrations slightly exceed the MCL of 6 pg/L. Naphthalene was detected in
four groundwater sump samples (GO08GSP09: 1] ug/L; GO08GSP13: 3] ng/L; GO08GSP15:
28 ug/L; GO08GSP16: 5] ug/L) during the August 1999 sampling event at concentrations
greater than its EPA Region III tap water RBC (HI=0.1) of 0.65 ug/L.

Three metals (i.e., antimony, iron, and vanadium} were detected above their screening
criteria during the various post-RFI sampling events. Antimony, detected at a concentration
of 11] ug/L in the sample collected from GO08GWO003 during the March 2002 sampling
event, exceeded its corresponding MCL (6 pg /L), EPA Region III tap water RBC (1.5 pug/L),
and Zone G background range of concentrations (3 to 6 pg/L). Iron was detected in the
sample collected from GOOBGWO001 at a concentration of 41,000 pg/L during the July 2000
sampling event. This concentration exceeds the EPA Region III tap water RBC (HI=0.1) of
1,100 ug/L and the Zone G background range of 2,000 to 35,700 pg/L. Vanadium, detected
at a concentration of 44] pg/L in the sample collected from GO08GW003 during the March
2002 sampling event, slightly exceeded its EPA Region III tap water RBC (26 ug/L)}, and
Zone G background range of concentrations (3 to 30 pg/L).

Hydrazine was reportedly detected in 30 samples collected during the post-RFI sampling

events ranging in concentration from 5 to 100 ug/L. Each reported detected concentration
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exceeds the EPA Region III tap water RBC of 0.022 pg /L. However, because it was analyzed
using a colorimetric method, its results are subject to false positives and are not reliable. The
reported detected concentrations are not presented in Table 4-3. Hydrazine in groundwater

is further discussed in Section 5.4.11. A Technical Memorandum describing the results of an
evaluation of hydrazine detections and the false positive results that have occurred is

provided in Appendix G of this report.

VOCs were not detected above their corresponding MCLs or the EPA Region IIl tap water
RBCs (HI=0.1). Explosives, pesticides, and PCBs were not detected above MDLs in any of
the samples collected during the post-RFI sampling events.

The analytical data from the groundwater samples collected during the 10 post RFI
sampling events are provided in Appendix D-3. Analytes that were estimated or detected in
the groundwater samples above the MDLs are summarized in Table 4-4. Values that exceed
screening criteria are in bold text and outlined within the table. The data validation reports
from the additional groundwater sampling events completed by EnSafe and CH2M-Jones
are provided in Appendix E.

4.2.2 LNAPL

In December 2001, LNAPL was measured in groundwater sumps G008GSP04 and
GO008GSP11 at 12 and 36 inches, respectively. Locations of the groundwater sumps
G008GSP04 and GOO8GSP11 are provided in Figure 4-2. In March 2002, LNAPL thickness
was measured in GO0O8GSP11 at approximately 1.2 inches. A measurement was not collected
from GOOBGSP04. To identify the nature and type of LNAPL at SWMU 8, samples were
collected from GO08GSP04 and GO08GSP11 during the March 2002 sample collection event
and analyzed for PCBs; fingerprint analysis (hydrocarbons as heavy oil, diesel oil, and
gasoline; mineral spirits; kerosene; naphtha); hydrocarbons as diesel oil and gasoline; and
hydrazine. Aroclor-1260 was detected at estimated concentrations of 7.7 and 4.2 mg/kg in
the samples collected from GO08GSP04 and GOO8GSP11, respectively. Because the detected
concentrations are less than 50 mg/kg, the LNAPL is not considered a regulated material
under the Toxic Substance Control Act (TSCA): 40 Code of Federal Regulations, Part 761.3).

The LNAPL is considered a diesel oil or heavy-end fuel oil based on the elevated
concentrations of hydrocarbons as heavy oil (GO08GSP04: 260,000 mg/kg and GO08GSP11:
200,000 mg/kg) and diesel oil (GO08GSP04: 300,000 mg/kg and GO08GSP11: 220,000
mg/kg). This identification is consistent with the general lack of detection of benzene,
toluene, ethylbenzene, and xylenes (BTEX) in groundwater that are associated with lighter
fuels such as gasoline.

SWMUBAOCE36GRFRACMSWPREVO DOC 4.5
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On October 18, 2002, the 18 groundwater sumps (i.e., GO08GSP01 through G008GSP18)
were gauged for LNAPL. A LNAPL thickness of 2.91 and 0.01 feet was measured in
groundwater sumps G008GSP04 and GODBGSP11, respectively.

The analytical data from the LNAPL samples collected during March 2002 sampling event
are provided in Appendix D-4. Analytes that were estimated or detected in the LNAPL
samples above the MDLs are summarized in Table 4-5. The data validation report from the
LNAPL sampling event completed by CH2M-Jones is provided in Appendix E.

4.3 Summary of COPCs Identified

4.3.1 Surface Soil

No additional surface soil COPCs were identified in the soil samples collected as part of the
additional investigations conducted subsequent to the Zone G RFI Report, Revision 0. None
of the detected contaminant concentrations in the six soil samples collected as part of the
additional RFI investigation (as outlined in the Zone G RFI Work Plan Addendum [EnSafe,

2000]) were above COPC screening criteria.

4.3.2 Subsurface Soil

During the additional RFI sampling investigations conducted subsequent to the Zone G RFI
Report, Revision 0, six metals (antimony, cadmium, chromium, lead, nickel, and thallium)
were detected in subsurface soil samples at concentrations above their corresponding SSLs
and Zone G background ranges. As a result, these six metals are considered COPCs.

43.3 Groundwater

Five SVOCs (benzo[a]anthracene, benzo[a]pyrene, benzo[blfluoranthene, bis[2-
ethylhexyl]phthalate, and naphthalene) and three metals (antimony, iron, and vanadium)
were detected above their screening criteria during the various post-RFI sampling events.
As a result these chemicals are considered COPCs.
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TABLE 41
Analytes Deiected in Surface Soil, RFI Addendum Investigation
RFI Report Addendum and CMS Work Plan, SWMU 8/A0C 638, Zone G, Charleston Naval Complex
Zone G
EPA Region Background
Sample Date il Residential Range of
Analyte Location Concentration Qualifier Units Collected RBC (HI=0.1) SSL® Concentrations®
Metals
Aluminum G636SB015 4,390 = mg/kg 12/17/99 7,800 NA 2,190-17,800
G6365B016 5,020 = mg/kg 12/17/99
G6365SB017 7,370 = mgkg 12/17/99
G6365B018 3,920 = mg/kg  01/26/00
G6365B019 3,730 = mgkg  01/26/00
G6365B020 2,940 = mg/kg  01/26/00
Arsenic G6365B015 1.9 = mg’kg  12/17/29 0.43 14.5 0.64-18
G6365B016 1.5 = mg/kg  12/17/99
G636SB017 3.6 = mg/kg 12/17/99
G636SB018 23 = mg/kg  01/26/00
G636SB019 0.63 J mg/kg  01/26/00
G636SB020 1.8 J mg/kg  01/26/00
Barium G636SB015 8.1 d mg/kg 12/17/99 550 800 11-129
G636SB016 16.5 J mg/kg 12/17/99
G636SB017 22.8 = mgkg 12/17/99
G636SB018 18.6 = mg/kg 01/26/00
G636SB019 5.9 = mg/kg  01/26/00
G6365SB020 3.4 = mg/kg  01/26/00
Beryllium G6365S8B015 017 J mg/kg 12/17/99 16 315 0.47-11
G636SB016 0.11 J mgkg 12/17/99
G636SB017 0.21 J ma/kg  12/17/99
G636SB018 0.22 J mg/kg  01/26/00
G636SB019 0.11 J makg 01/26/00
G6365B020 0.22 J mglkg  01/26/00
Chromium, Total G636SB015 1.4 J pa/ll 12/17/99 23° 19 7-39
G6365B015 5.9 = mg/kg 12/17/99
G6365B016 5.1 = mg/kg  12/17/99
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TABLE 4-1
Analytes Detected in Surface Soil, RFI Addendum Investigation
RFI Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charleston Naval Cornplex
Zone G
EPA Region Background
Sample Date  ill Residential Range of
Analyte Location Concentration Qualifier Units Collected RBC (Hi=0.1) SSL* Concentrations®
Chromium, Total G636SB016 0.6 J ugll  12/17/99 23° 19 7-39
G6365B017 13.7 = mg/kg 12/17/99
G636SB017 3.6 J pgil  12/117/99
G636SB018 7.8 = mg/kg 01/26/00
G636SB019 5.7 = mg/kg  01/26/00
G636SB020 5.3 = mg/kg 01/26/00
Cobalt 563658015 0.84 J mg/kg 12/17/99 470 NA 1.1-6.2
G636SB016 0.47 J mg/kg  12/17/99
G6365B017 1.8 J mg/kg 12/17/99
G636SB018 13 J mg/kg  01/26/00
G636SB019 0.8 J mg/kg  01/26/00
G6365B020 25 J mg/kg 01/26/00
Copper G636SB015 8.3 J ma/kg 12/17/99 310 5,600° 23-431
G636SB016 3.4 J mg/kg  12/17/99
G636SB017 46.4 J mg/kg 12/17/99
G636SB018 38.8 = mg/kg  01/26/00
G63658019 7.3 = mgkg 01/26/00
G63658020 1.3 J mg/kg  01/26/00
Iron G6365B015 3,250 J mg/kg  12/17/99 2,300 NA 4,300-32,700
G636SB016 4,100 J mg/kg 12/17/99
G636SB017 5,710 J mg’kg  12/17/99
G636SB018 4,110 = mg/kg  01/26/00
G636SB019 2,000 = mg/kg  01/26/00
G636SB020 2,360 = mg’kg  01/26/00
Lead G6365B015 53 = mg/kg 12/17/99 NA 400° 3.5-275
G6365B016 6.9 = mg/kg 12/17/99
G636SB017 57.7 = mgtkg  12117/39
G636SB018 38.1 = mg/kg  01/26/00
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TABLE 4-1
Analytes Detected in Surface Soil, RFI Addendum Investigation
RF! Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charleston Naval Complex
Zone G
EPA Region Background
Sample Date 1l Residential Range of
Analyte Location Concentration Qualifier Units Collected RBC (HI=0.1) SSL" Concentrations®
Lead G6365B019 49 = mg/kg  01/26/00 NA 400° 3.5-275
G636SB020 27 = mg/kg  01/26/00
Manganese G636SB015 9.4 = mgkg 12/17/99 160 475" 39-359
G6365B016 144 = mg/kg 12/17/99
G636SB017 50.6 = mgfkg 12/17/99
G636SB018 412 = mg/kg 01/26/00
G636SB019 19.9 = mg/kg 01/26/00
G636SB020 55.3 = mg/kg  01/26/00
Mercury G636SB015 0.04 J mg/kg 12/17/99 NA 1 0.06-2
(G636SB016 0.04 J mg/kg  12/17/99
G6365B017 0.06 J mgkg 12/17/99
G636SB019 0.02 J mg/kg 01/26/00
Nickel G636SB015 1.9 J mg/kg 12/17/99 160 65 2-27
G636SB016 1.8 J mgkg 12/17/99
G636SB017 6.7 J mag/kg  12/17/99
G6365SB018 4 J ma/kg  01/26/00
G636SB019 2 J magkg  01/26/00
G6365B020 3.6 J mg/kg  01/26/00
Vanadium G636SB015 5.9 = mg/kg 12/17/99 55 3,000 7.2-57
G6365B016 78 = mg/kg  12/17/99
G636SB017 14.8 = mgkg  12/17/99
G636SB018 78 = mg/kg  01/26/00
G636SB019 43 = mg/kg  01/26/00
G636SB020 3.7 = mg/kg 01/26/00
Zinc G636SB015 18 J mg/kg 12/17/99 2,300 6,000 18-1,650
G6365B016 6.7 J mg/kg  12/17/99
G6365B017 71 J mg/kg  12/17/99
G636SB0Q18 88.4 = mg/kg  01/26/00
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TABLE 4-1
Analytes Detected in Surace Soil, RFI Addendum Investigation
RFI Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charleston Naval Complex
Zone G
EPA Region Background
Sample Date  Ill Residential Range of
Analyte Location Concentration Qualifier Units Collected RBC (Hi=0.1) SSL* Concentrations”
Zinc G6365B019 9.6 = mg/kg  01/26/00
G6365B020 9.7 = mg/kg  01/26/00
Semivolatile Organic Compounds
Di-n-butyl G6365B015 0.57 = mg/kg  12/17/99 780 1,150 NA
Phthalate
Pyrene G6365B017 0.075 J mgkg 12/17/99 230 2,100 NA

* Generic s0il-to-groundwater soil screening level (SSL) with a DAF=10 used, except for VOCs which were screened using
SSL (DAF=1). SSLs were obtained from Table A-1 of the EPA Soil Screening Guidance: Technical Background Document
{1996).

® Zone G Background Ranges of Concentrations ere obtained from Appendix J of the Project Team Notebook and
Instructions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A (CH2M-Jones, December 2001).

¢ The conservative EPA Region It residential RBC (HI=0.1) of 23 mg/kg for Chromium V! was used as the screening criteria
for Totat Chromium.

9 EPA Region 11l SSL.

® A screening level of 400 mg/kg has been established for lead based on Revised Interim Soil Lead Guidance for CERCLA
Sites and RCHA Corrective Action Facilities (EPA, 1994).

= Indicates.that the analyte is detected at the concentration shown.
HI  Hazard Index

J  Indicates an estimated value. A "J" qualifer may signify that the concentration is below the PQL, or that the 4" has
been applied as a result of the data validation.

mg/kg milligrams per kilogram
NA  Screening criteria not available for the referenced compound.
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TABLE 4-2

Analytes Detected in Subsurface Soil, RFl Addendum Investigation

AFI REPOAT ADDENDUM & CMS WORK PLAN, SWMU 8/A0C 836, ZONE G
CHARLESTON NAVAL COMPLEX

RF1 Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex

REVISION 0
JANUARY 2003

Zone G
Background
Sample Concentration Date Range of
Analyte Location {mg/kg) Qualifier Collected SSL®  Concentrations®
Metals
Aluminum G6365B015 7,140 = 12/17/99 NA 2,630-36,800
G636SB016 11,900 = 12/17/99
G636SB018 5,050 = 01/26/00
G6365B019 9,850 = 01/26/00
Antimony G636SB015 4 J 12/17/99 25 1.5-19°
G6365SB019 47.5 = 01/26/00
G6365SB025 12 J 07/12/01
Arsenic G6365B015 54 = 12/17/99 145 1.4-36
G6365B016 9.9 = 12/17/99
G6365B018 2.1 J 01/26/00
G636SB019 25 = 01/26/00
Barium G6368B015 225 = 12/17/99 800 7.7-63
G63635B016 25.9 = 12/17/99
G6365B018 7 = 01/26/00
G636SB019 437 = 01/26/00
Beryllium G6365B015 0.31 J 12/17/99 315 0.45-2.4
G636SB016 0.65 J 12/17/99
G636SB018 0.26 J 01/26/00
G6365B019 063 J 01/26/00
Cadmium G636SB019 9.2 = 01/26/00 4 0.08-0.52
G636SB025 0.91 J 07/12/01
Chromium, Total G6365B015 18.2 = 12/17/99 19 7.4-65
G636SB016 27.8 = 12/17/99
63658018 58 = 01/26/00
G6365B019 91.8 = 01/26/00
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TABLE 4-2

Analytes Detected in Subsurface Soil, RFl Addendum Investigation

RF REPORT ADDENOUM & CMS WORK PLAN, SWMU &/A0C 636, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003

RFl Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charieston Naval Complex

Zone G
Background
Sample Concentration Date Range of
Anaiyte Location (mgfkg) Collected  SSL®  Concentrations®
Cobalt GB36SB015 2.1 12/17/99 NA 09-15
G636SB016 41 12/17/99
G6365B018 15 01/26/00
G636SB019 9.1 01/26/00
Copper G636SB015 247 12/17/99 5,500° 45-46
G636SB0D16 19.3 12/17/99
G6365B018 14 01/26/00
G6365SB019 1.940 01/26/00
Iron G636SB015 11,700 12/17/59 NA 3,110-58,100
G6365SB016 15,100 12/17/99
GB6365SB018 3,080 01/26/00
G636SB019 53,500 01/26/00
Lead G6365BD15 883 12/17/99 400° 2.4-76
G6365B016 30.3 12/17/99
G636SB018 28 01/26/00
G6365B019 1,250 01/26/00
G6365B024 3.7 07/12/0%
G6365B025 170 07/12/01
G6365B026 31 07/12/01
G636SB026 26 07/12/01
G6365B027 27 07/12/01
Manganese G6365B015 97.4 12/17/99 475° 20-409
G6365B016 172 12/17/99
G6365B018 20 01/26/00
G636SB019 478 01/26/00
Mercury G6365B015 0.97 12/17/99 1 0.05-0.37
G6365B016 0.18 12/17/99
G6365B019 0.38 01/26/00
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TABLE 4-2

Analytes Detected in Subsurface Soil, RFI Addendum investigation

AFI REPORT ADDENDUM & CMS WORK PLAN, SWMU &/A0C 636, ZONE G

CHARLESTON NAVAL COMPLEX
REVISIONQ
JANUARY 2003

RFI Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charleston Naval Complex

Zone G
Background
Sample Concentration Date Range of
Analyte Location (mg/kg) Qualifier Collected  SSL*  Concentrations®
Nickel G6365B015 12.1 J 12/17/99 65 1.9-22
G6363B016 81 Jd 12/17/99
G63658018 2.2 J 01/26/C0
(63658019 76.7 = 01/26/00
Selenium G6365B015 099 J 12/17/99 25 0.54-1.0
G6365SB016 14 d 12/17/99
G636SB019 09 = 01/26/00
Thallium G6365B019 3.8 = 01/26/00 0.35 1.0
Tin (Sn) (G6365B019 99.5 = 01/26/00 NA 1.1-2.9
Vanadium G636SB015 216 = 12/17/99 3,000 5.9-112
63658016 36.8 = 12/17/99
G636SB0o18 49 = 01/26/00
G6365B019 74.5 = 01/26/00
Zinc G6365B015 451 J 12/17/99 6,000 20-198
G636SB016 773 J 12/17/99
G6365B018 59 = 01/26/00
GB6365B019 2,210 = 01/26/00
General Chemistry
Hydrazine 63658021 0.02500 = 08/21/01 NA NA
636SB023 0.03470 = 08/21/01
63658022 0.05690 = 08/21/01
Semivolatile Organic Compounds
BEQs G636SB015 0.41 = 12/17/99 NA 1.4
Benzo[a]Anlhracene  G636SBO15 0.12 J 12117/99 1 0.627'
Benzo[a|Pyrene G636SB015 0.16 J 12/17/99 4 0.623'
Benzo[b]Fluoranthene GB636SB015 0.2 J 12/17/99 25 0.631"
BenzolklFluoranthene (G6365B015 0.2 J 12/17/99 245 0.609'
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TABLE 4-2
Analyles Detected in Subsurface Soil, RFl Addendum Investigation
RFI Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charleston Naval Complex

Zone G
Background
Sample Concentration Date Range of
Analyte Location (mg/kg) Qualifier Collected  SSL*  Concentrations®
Chrysene G6365B015 0.17 J 12/17/99 80 0.616'
Fluoranthene G6365B015 Q.21 J 12/17/99 2,150 NA
Phenanthrene G636SB015 0.15 J 12/17/99 NA NA
Pyrene G6365SB015 0.3 J 12/17/99 2,100 NA

Concentrations in bold and outlined text exceed the appropriate screening criteria.

 Generic soil-to-groundwater soil screening level (SSL) with a DAF=10 used, except for VOCs which were
screened using SSL (DAF=1). SSLs were obtained from Table A-1 of the EPA Soil Screening Guidance:
Technical Background Document (1996).

® Except as noted by footnote *d*, the Zone G Background Range of Concenirations were obtained from Appendix
J of the Project Team Notebook and Instructions -Chareston Naval Complex, Environmental Restoration Project,
Revision 1A (CH2M-Jones, December 2001}).

¢ Zone G Background Range of Concentrations were not available for the referenced compound. Therefore, Zone
H Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and
Instructions -Charfeston Naval Complex, Environmental Restoration Project, Revision 1A (CH2M-Jones,
December 2001).

4 EPA Region I SSL

¢ A screening leve! of 400 mg/kg has been established for lead based on Revised Interim Soil Lead Guidance for
CERCLA Sites and RCRA Corrective Action Facilities (EPA, 1994).

" Basewide PAH background concentrations were obtained from the Background PAHs Study Report: Technicaf
Information for Development of Background BEQ Values (CH2M-~Jones, February 2001).

= Indicates that the analyte is detecled at the concentration shown.

J Indicates an estimated value. A "J" qualifer may signify that the concentration is below the PQL, or that the
“J" has been applied as a result of the data validation.

HI  Hazard Index
mg/kg milligrams per kilogram
NA  Screening criteria not available for the referenced compound.
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TABLE 4-3

RF1 REPORT ADDENDUM & CMS WORK PLAN, SWMU B/AOC 636, ZONE G

Post-RF1 Groundwater Sampling Event Summary
RFI Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charieston Naval Complex

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003

Sample Collection Date

Monitoring Wells Sampled

Sample Analysis Performed

December 08-11, 1997

March 11, 1998
September 27, 1998

March 3, 1999

August 4-5, 1999

July 19, 2000

June 13, 2001

March 28-30, 2002

June 20-21, 2002

August 22, 2002

G008GW001 through GOOBGW006
G636GW001

G636GW001
G008GWO002

GFDSGWO02D

G008GSPO01 through GO08GSP18

G00sGWO001

GFDSGWO02A

G008GWO001 through GOOBGW006
G636GW001
G008GSPO1 through GOO8GSP18

G008GWD001, GOOBGWO004,
GO0BGW005, G636GWO01

G008GWO04D

VQOCs, SVOCs, Explosives, Metals,
PCBs, Pesticides, Hydrazine

VOCs
VOCs

Benzene, Ethylbenzene, Toluene,
Xylenes, SVOCs, Metals

VOCs, SVCCs, Hydrazine

VOCs, SVOCs, Hydrazine, Metals,
PCBs, Pesticides

Benzene, Ethylbenzene, Toluene,
Xylenes, SVOCs

Metals (GO08GWO01 through
G008GWO006), Hydrazine

VOCs, SVOCs, Metals, Hydrazine

VOCs, SVOCs

PCB Polychlorinated biphenyl

SVOC Semivolatile organic compound

VOC  Volatile organic compound
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JANUARY 2003

TABLE 44
Analytes Detecled in Groundwater, RFi Addendum Investigation
RF! Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charleston Naval Complex

Zone G
EPA Region  Background
Sample Concentration Date it Tap Water Range of
Analyte Location (wg/L) Qualifier Collected MCL RBC (HI=0.1) Concentrations®

Metals
Aluminum G008GWO001 56 J 03/30/02  NA 3,700 136-1,770

G008GWO002 60 J 03/30/02

G008GWO003 510 J 03/29/02

G008GWO003 105 = 12/11/97

G008GWO004 107 = 12/09/97

GO08GWO004 460 dJ 03/28/02
Antimony G008GW0C03 11 J 03/29/02 6 1.5 3-6
Arsenic G008GWOO01 23 J 06/21/02 50 0.045 8-166

G00BGWQO01 55 = 07/19/00

G008GW003 17 = 03/29/02

G008GW004 17 = 03/28/02

G008GWO004 22 Jd 06/20/02

GO08GWO006 48 = 03/30/02

G008GWO006 24.7 = 12/09/97

G636GWO001 27 J 06/20/02
Barium G008GWQO1 57 Jd 06/21/02 2,000 260 14-937

G008GWD001 33.9 J 12/08/97

Go0sGwan1 74 = 07/19/00

GO08GWO0O01 57 J 03/30/02

. GO08GWO002 404 J 12/09/97

G008GW002 480 = 03/30/02

G008GWO003 57.1 J 12/11/97

G008GWO003 75 J 03/29/02

G008GWO04 89 J 06/20/02

GO0BGW004 88 J 03/28/02

G008GWO004 67.6 J 12/09/97

GO08GW 005 149 J 06/21/02
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RF REPORT ADDENDUM & CMS WORK PLAN, SWMU 8/A0C 636, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0
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TABLE 44
Analytes Detected in Groundwater, RFI Addendum Investigation
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex

Zone G
EPA Region  Background
Sample Concentration Date ill Tap Water Range of
Analyte Location (prg/L) Qualifier Collected MCL RBC (HI=0.1) Concentrations’
Barium G008GWO05 15.6 J 12/08/97 2,000 260 14-937
GO0BGW005 120 J 03/30/02
G008GW006 7.9 J 12/09/97
G008GWQ006 100 J 03/30/02
G636GW001 77.8 J 12/11/97
G636GW001 62 J 06/20/02
Beryllium G008GWO001 0.33 J 12/08/97 4 7.3 1°
G008GW003 0.32 J 12/11/97
GO0BGWO004 0.28 J 12/09/97
Cadmium G008GWO001 1.8 J 07/19/00 5 1.8 0.4-2
GO08GWO004 0.44 J 12/09/97
GO08GW004 1.3 J 06/20/02
G008GWO004 1.8 J 03/28/02
G008GWO005 1.8 J 06/21/02
G008GWO005 25 J 03/30/02
G008GWO005 0.35 J 12/08/97
GO0BGWO006 3 J 03/30/02
G636GWO001 21 J 12/11/97
G636GWO001 3 J 06/20/02
Chromium, Total G008GWOQ01 1.7 J 12/08/97 100 114 2-14
G008GW002 1.1 J 12/09/97
G008GW003 3 J 12/11/97
G008GWO005 14 J 12/08/97
Cobait G008GWO001 0.91 J 12/08/97 NA 220 1.2-8
G008GWO004 1.1 J 12/09/97
G636GW001 0.89 J 12/11/97
Copper G008GW002 16 J 03/30/02 1,300 150 12-87
G008GW002 5.6 J 12/09/97
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TABLE 44
Anatytes Delected in Groundwater, RF) Addendum Investigation
RFI Report Addendum and CMS Work Plan, SWMU 8/AQC 636, Zone G, Charleston Naval Complex
Zone G
EPA Region  Background
Sample Concentration Date Il Tap Water Range of
Analyte Location (zg/L) Qualifier Collected MCL RBC (HI=0.1) Concentrations®
Copper G008GW003 39 J 12/11/97 1,300 150 12-87
G636GWO001 28 J 12/11/97
Iron G008GWO001 41,000 = 07/19/00 NA 1,100 2,000-35,700
G008GWO001 970 = 03/30/02
G008GW001 1,620 J 12/08/97
G008GW002 5,100 = 03/30/02
G008GW002 568 J 12/09/97
G008GW003 482 J 12/11/97
G008GWO003 710 = 03/29/02
G008GW004 23,000 = 03/28/02
G008GWO004 8,050 J 12/09/97
G008GWO005 7,390 J 12/08/97
GO08GW 005 32,000 = 03/30/02
G00BGWO006 27,000 = 03/30/02
GO0BGWOO06 4,010 J 12/09/97
GB36GWO001 34,200 J 12/11/97
Lead G008GWQ02 1.3 J 12/09/97 15 NA 6-52
GD08GW003 11 J 12/11/97
Manganese G008GWO001 180 = 03/30/02 NA 73 149-7,980
G008GWO001 108 J 12/08/97
GO08GWO01 690 = 07/19/00
G008GW002 130 = 03/30/02
GO0BGW002 175 J 12/09/97
G0o08GwWO003 35 = 03/29/02
GO08GW003 93.6 J 12/11/97
GO08GW004 260 = 03/28/02
G00BGW (004 185 J 12/09/97
G008GWO005 73 J 12/08/97
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TABLE 44
Analyles Defected in Groundwater, RFI Addendum investigation
RFI Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charleston Naval Complex

Zone G
EPA Region Background
Sample Concentration Date il Tap Water Range of
Analyte Location (zg/L) Qualifier Collected MCL RBC (HI=0.1) Concentrations®
Manganese GO0BGWO005 2,400 = 03/30/02 NA 73 149-7,980
G008GWO006 3,500 = 03/30/02
GO08GWO006 987 J 12/09/97
G636GW001 624 J 12/11/97
Nickel G00BGW002 0.89 J 12/09/97 NA 73 1.2-20
G008GWO03 0.94 J 12/11/97
G008GWO005 14 J 12/08/97
G008GW006 1.1 J 12/09/97
Vanadium G00BGWO001 4.8 J 03/30/02 NA 26 3-30
G008GW 001 10 = 07/19/00
G0O8GWO001 5.2 J 12/08/97
GO08GW002 14 J 12/09/97
G00BGW(002 29 J 03/30/02
G008GW003 295 = 12/11/97
G0o08GWO003 44 J 03/29/02
G008GWO005 3.2 J 12/08/97
GO0BGWO006 24 J 12/09/97
G836GW001 3 J 12/11/97
Zinc GO08GWO001 8.6 J 03/30/02 NA 1,100 18-124
G008GW002 32 = 03/30/02
GO08GWO002 9.5 J 12/09/97
GO0BGW003 20 J 03/29/02
G008GW003 17 J 1211/97
G008GW004 7.8 J 12/09/97
G008GW004 8.4 J 03/28/02
GO0BGW005 6.8 J 03/30/02
G008GWO006 14 J 03/30/02
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TABLE 44
Analytes Detected in Groundwater, RFi Addendum Investigation
RAF1 Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charleston Naval Complex

Zone G
EPA Region Background
Sample Concentration Date Il Tap Water Range of
Analyte Location {zrg/L) Qualifier Collected MCL RBC (HI=0.1} Concentrations®
Volatile Organic Compounds
1,2-Dichlorobenzene  GOOSGWOO01 0.59 J 06/21/02 600 55 NA
GO08GW004 1.3 J 06/20/02
GO08GWO005 1 J 06/21/02
G636GW001 1.9 dJ 06/20/02
1,4-Dichlorobenzene G0O08GSP0g 1 J 08/04/99 75 0.47 NA
GB636GWO001 0.67 J 06/20/02
Acelong GOO8GWO05 2 J 12/08/97 NA 61 NA
G636GWO001 15 J 06/20/02
Carbon Disulfide GO08GWO001 3 J 06/21/02 NA 100 NA
G00BGWO003 4 J 12/11/97
Chlorobenzene G636GWO001 0.78 J 06/20/02 100 11 NA
Chloroform GOQ8GSP18 3 J 08/05/99 80° 0.15 NA
GB636GWO001 13 J 06/20/02
Chloromethane GO08GW004 22 J 06/20/02  80° 21 NA
G636GW001 27 J 06/20/02
Ethylbenzene GO08GW002 2 J 12/09/97 700 130 NA
PCE GO08GSPO1 1 J 08/03/99 5 1.1 NA
Xylenes, Total G00BGSP06 2 J 08/04/99 10,000 1,200 NA
G0O08GW002 2 J 12/09/97
G636GW001 3 03/11/98
Semivolatile Organic Compounds
Acenaphthene G008GSPO1 2 J 08/03/99 NA 37 NA
GO08GSP02 2 J 08/03/99
G008GSP03 1 J 08/03/99
GO008GSP04 1 d 08/03/99
GC08GSPO5 1 J 08/03/99
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TABLE 44
Analytes Detected in Groundwater, RFI Addendum Investigation
RFiI Report Addendum and CMS Work Pian, SWMU 8/AOC 636, Zone G, Charleston Naval Complex
Zone G
EPA Region Background
Sample  Concentration Date 1l Tap Water Range of
Analyte Location (wg/L) Qualifier Collected MCL RBC (HI=0.1) Concentrations®
Acenaphthene GO008GSP06 1 J 08/04/99 NA 37 NA
G008GSPO7 1 J 08/04/99
GO08GSP08 1 J 08/04/99
GO08GSPO9 1 J 08/04/99
GO08GSP13 2 J 08/05/99
GO08GSP15 2 J 08/05/99
Anthracene GO0BGSPO1 1 J 08/03/89 NA 180 NA
G008GSPO7 1 J 08/04/99
GO0BGSP11 1 J 08/05/99
G008GSP12 1 J 08/05/99
G008GSP13 1 J 08/05/99
GO0BGSP15 1 J 08/05/99
Benzol[a]Anthracene GO08GSP11 2 J 08/05/99 NA 0.092 NA
G008GSP12 1 J 08/05/99
Benzo[a]Pyrene GO08GSP11 1 J 08/05/99 0.2 0.0092 NA
GO08GWO001 0.65 J 06/21/02
GO08GWTO05 0.47 J 06/21/02
Benzo[b]Fluoranthene GJ08GSP11 1 J 08/05/99 NA 0.092 NA
G008GW001 0.47 J 06/21/02
GOOBGW00S 0.35 J 086/21/02
Benzo[g,h,l]Perylene GO08GSP11 1 J 08/05/99 NA NA NA
G00BGW04D 1.2 J 08/22/02
Benzoic acid GO08GSPO1 1 J 08/03/99 NA 15,000 NA
G008GSPO2 1 J 08/03/99
G00BGSPOS 1 J 08/03/99
GFDSGWO02D 0.6 J 03/03/99
Benzyl Butyl Phthalale GO08GSP13 3 J 08/05/99 NA NA NA
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TABLE 44
Analytes Detected in Groundwater, RF1 Addendum Investigation
RFi Report Addendum and CMS Work Plan, SWMU 8/A0C 636, Zone G, Charleston Naval Complex

Zone G
EPA Region  Background
Sample Concentration Date Il Tap Water Range of
Analyte Location (rg/L) Qualifier Collected MCL RBC (HI=0.1) Concentrations®
bis(2-Ethythexyl) Go08GSsP10 7 J 08/05/99 6 438 NA
Phthalate
G008GSP11 4 J 08/05/99
G008GSP12 1 d 08/05/99
G008GSP13 5 J 08/05/99
GO08GSP14 4 J 08/05/99
G008GSP15 8 J 08/05/99
GO08GSP16 5 J 08/05/99
G008GSP18 5 J 08/05/99
GFDSGW02D 1 J 03/03/99
Chrysene G00BGSP10 1 J 08/05/99 NA 9.2 NA
GO008GSP11 3 J 08/05/99
GO08GSP12 1 J 08/05/99
Dibenzofuran G008GSPO1 1 J 08/03/99 NA 2.4 NA
G008GSPo2 1 J 08/03/99
GO008GSP09 1 d 08/04/99
G008GSP13 1 J 08/05/99
G008GSP15 2 J 08/05/99
Di-n-butyl Phthalate GO08GSPO1 1 J 08/03/99 NA NA NA
G008GSPO2 1 J 08/03/99
GO08GSPO3 1 J 08/03/9%
G008GSP0O4 1 J 08/03/99
GO08GSPO5 1 J 08/03/99
G008GSPO7 1 J 08/04/99
GO08GSP08 1 J 08/04/99
G008GSP09 1 d 08/04/99
G008GSP10 1 J 08/05/99
GO08GSP11 1 d 08/05/99
GOOBGSP13 1 J 08/05/99
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Zone G
EPA Region  Background
Sample  Concentration Date Il Tap Water Range of
Analyte Location {rg/L) Qualifier Collected MCL RBC (HI=0.1) Concentrations®
Di-n-butyl Phthalate GO08GSP15 1 J 08/05/99 NA NA NA
G008GSP16 1 J 08/05/99
G008GSP18 1 J 08/05/99
G636GW001 0.4 J 06/20/02
Fluoranthene GO08GSP11 2 J 08/05/99 NA 150 NA
GO0BGSP12 1 J 08/05/99
G008GSP13 1 J 08/05/99
Fluorene GO0BGSPO1 2 J 08/03/99 NA 24 NA
G008GSP02 2 J 08/03/99
GO08GSP03 1 J 08/03/99
G008GSP04 1 J 08/03/99
GD08GSP0Os 1 J 08/03/99
G008GSP06 t J 08/04/99
G008GSPO7 1 J 08/04/99
GO008GSP08 1 J 08/04/99
G008GSP09 2 J 08/04/99
GO08GSP11 1 J 08/05/99
G008GSP12 1 J 08/05/99
GO08GSP13 2 J 08/05/99
G008GSP15 3 J 08/05/99
Naphthalene GO08GSPO9 1 J 08/04/99 NA 0.65 NA
GO08GSP13 3 J 08/05/99
G008GSP15 28 = 08/05/99
G008GSP16 5 J 08/05/99
Phenanthrene GC08GSPO1 1 J 08/03/98 NA NA NA
G008GSPQ2 1 J 08/03/99
GO08GSPO6 1 J 08/04/99
G008GSPO7 1 J 08/04/99
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TABLE 44
Analytes Detected in Groundwater, RFI Addendum Investigation
RFI Report Addendum and CMS Work Flan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex

Zone G
EPA Region  Background
Sample Concentration Date Hl Tap Water Range of
Analyte Location (uwg/l) Qualifier Collected MCL RBC (HI=0.1) Concentrations”
Phenanthrene GO08GSPO8 1 J 08/04/99 NA NA NA
GO08GSP09 2 J 08/04/99
G00BGSP10 1 J 08/05/99
G008GSP12 1 J 08/05/99
G008GSP13 2 J 08/05/99
G008GSP15 3 J 08/05/99
GO08GSP16 1 J 08/05/99
Pyrene G008GSPO1 1 J 08/03/99 NA 18 NA
G008GSPO3 1 J 08/03/99
G008GSP08 1 J 08/04/99
GO08GSP0O7 1 J 08/04/99
GO08GSPO8 1 J 08/04/99
GO08GSP09 1 J 08/04/99
GO08GSP10 1 J 08/05/99
GO008GSP11 7 J 08/05/99
G008GSP12 2 J 08/05/99
G008GSP13 1 J 08/05/99
G008GSP14 1 J 08/05/99
GDO8GSP15 1 J 08/05/99

Concentrations in bold and outlined text exceed the appropriate screening criteria.

® The Zone G Background Ranges of Concentrations were obtained from Appendix J of the Project Team Notebook and
Instructions - Charfeston Naval Complex, Environmenrtal Restoration Project, Revision 1A (CH2M-Jones, December
2001).

® Zone G Background Range of Concentrations was not available for the referenced compound. Therefore, Zone H
Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and Instructions -
Charleston Naval Complax, Environmental Restoration Project, Revision 1A (CH2M-Jones, December 2001).

¢ The maximum contaminant level (MCL) for total trihalomethanes ({TTHMs) is 80 micrograms per liter (ug/L).

4 The conservative EPA Region Ill Tap Water RBC (HI=0.1) of 11 ug/L for Chromium V! was used as the screening
criterion for Total Chromium.

= Indicates that the analyte is detected at the concentration shown.

J Indicates an estimated value. A "J* qualifer may signify that the concentration is below the PQL, or that the "J* has
been applied as a resuit of the data validation.

H! Hazard Index
pg/L micrograms per liter
NA Screening criteria not available for the referenced compound.
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TABLE 4-5

RF REPORT ADDENDUM & CMS WORK PLAN, SWMU /AOC 636, ZONE G

Analytes Detected in LNAPL Samples Above Method Detection Limits

RFI Report Addendum and CMS Work Plan, SWMU 8/A0C, Zone G, Charleston Naval Complex

Concentration
Analyte Location {mg/kg) Qualifier
PCB
PCB-1260 (Aroclor-1260) G008GSP04 7.7 J
PCB-1260 (Aroclor-1260) GO08GSP11 42 J
TPH
Hydrocarbons as Heavy Qil GO0BGSP04 260,000 =
Hydrocarbons as DRO (Diesel) GO08GSP04 350,000 =
Hydrocarbons as DRO (Diesel) G008GSP0O4 300,000 =
Hydrocarbons as GRO (Gasoline) G008GSP04 220 =
Hydrocarbons as Heavy Oil GO08GSP11 200,000 =
Hydrocarbons as DRO (Diesel) G008GSP11 250,000 =
Hydrocarbons as DRO (Diesel} G008GSP11 220,000 =
General Chemistry
Hydrazine GO008GSP04 7.9 =

mg/kg milligrams per kilogram
PCB Polychlorinated biphenyl
TPH Total petroleum hydrocarbon

= Indicates that the analyte is detected at the concentration shown.

J Indicates an estimated value. A "J" qualifer may signify that the concentration is
below the PQL, or that the *J" has been applied as a result of the data validation.
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5.0 COPC/COC Refinement

This section provides a further evaluation of the COCs that were identified in the Zone G
RFI Report, Revision 0 {EnSafe, 1998a) and the COPCs that have been identified in Section 4.0
of this RFI Report Addendum. In addition, VOCs in soil are rescreened using an SSL based
on a DAF=1.

5.1 Soil VOCs Rescreening using SSL (DAF=1)

The detected concentrations from the 46 surface soil samples and the 21 subsurface soil
samples that were collected during the original RFI sampling investigations and analyzed
for VOCs were rescreened using their SSL (DAF=1) to evaluate if remaining vadose zone
soil (i.e., surface and subsurface) presents a continuing or future leaching threat to the site
groundwater. If the EPA OSWER SSL was not available, the EPA Region Il SSL (DAF=1)
was used for screening. Table 5-1 presents the detected VOCs in the surface soil samples

collected during the original RFI sampling investigations.

Benzene and ethylbenzene were detected at concentrations of 100 pg/kg and 740 pg/kg,
respectively, in the FDS surface soil sample collected from GFDSSC012. These detected
concentrations are greater than the SSL (DAF=1) of 2 ng/kg and 700 ug/kg established for
benzene and ethylbenzene, respectively. However, these detected concentrations do not
exceed their corresponding EPA Region III residential RBC (HI=0.1). Benzene and
ethylbenzene are identified as COPCs in surface soil and will be further evaluated in this

section to determine if they meet the criteria for being considered a COC in surface soil.

In the Zone G RFI Report, Revision 0 analytical results from the subsurface soil samples (3 to 5
ft bls) were screened using SSLs with a DAF=20. During this screening analysis two
chlorinated VOCs, 1,1,2,2-PCA (G6365B009: 10 ] ug/kg) and 1,1,2-Trichlorcethane (1,1,2-
TCA) (G008SB22: 92 ug/kg), were detected above their corresponding SSLs (DAF=20) but
were not identified in the Zone G RF! Report, Revision 0 as COPCs. In addition, the detected
acetone concentration of 1,100 ug/kg in the subsurface soil sample collected from GO08SB23
is greater than its SSL (DAF=1) of 800 pg/kg. Table 5-2 presents the detected VOC
concentrations from the subsurface soil samples collected during the original RFI sampling
investigations. Acetone, 1,1,2,2-PCA, and 1,1,2-TCA are identified as COPCs in subsurface
soil and will be further evaluated in this section to determine if they meet the criteria for

being considered a COC in subsurface soil.
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5.2 Surface Soil COCs

Aroclor-1260, BEQs, hydrazine, antimony, arsenic, chromium, and thallium were identified
as surface soil COCs in the Zone G RFI Report, Revision 0. No additional surface soil COPCs
were identified as a result of the additional sampling investigations conducted at SWMU
8/AOC 636. However, benzene and ethylbenzene were identified as COPCs in surface soil
as a result of the VOC rescreening process using a SSL with a DAF=1.

Surface soil sample analytical results from G0O08SB(Q9, GO08SB11, G008SB12, GO08SB18,
GO08SB21, G008SB25, G008SB28, G008SB31, G008SB003, G6365B007, and G6365B010 were
not included in calculating mean and 95-percent upper confidence limit (UCLes)
concentrations. These locations were omitted from use in the calculations because they were
within the IM soil excavation boundaries. Figure 5-1 depicts the IM soil excavation areas
and the soil samples that were within the boundaries.

5.2.1 Aroclor-1260

The PCB Aroclor-1260 was detected in two of the 40 samples (GFDSSC012: 0.84 ] mg/kg
and G6365B008: 0.92 mg/kg) above its EPA Region III residential RBC of 0.32 mg/kg. These
concentrations are below the industrial RBC of 2.9 mg/kg, and the preliminary remediation
goal of 1 mg/kg established for PCBs based on the Guidance on Remedial Actions for
Superfund Sites with PCB Contamination (EPA, 1990). Aroclor-1260 was detected in only eight
of the 40 surface soil samples (i.e., 20-percent occurrence) collected from the SWMU 8/ AQC
636 site and outside the IM excavation areas. The Aroclor-1260 surface soil results are
presented in Table 5-3. Figure 5-2 depicts Aroclor-1260 in surface soil at SWMU 8/AQOC 636.

Using both the Aroclor-1260 detected concentrations and non-detects at half the MDLs, a
UCLss of 0.129 mg/kg was calculated. This value is less than the EPA Region Il residential
RBC (H1=0.1). A UCLss was calculated for a subset of samples from within a one-acre
square surrounding the maximum detected concentration (i.e., G636SB008: 0.92 mg/kg).
The calculated UCLss for Exposure Box 1, identified in Figure 5-2, was 0.292 mg/kg. The
second Aroclor-1260 concentration (GFDSSC012: 0.84 | mg/kg), which was above its EPA
Region 1l residential RBC of 0.32 mg/kg, was not included in Exposure Box 1. Therefore, a
second one-acre box surrounding GFDSSC012 was used to calculate a UCLgs. The UCLss
concentration for Exposure Box 2, identified in Figure 5-2, which included only six samples,
was estimated at 0.429 mg/kg. This value is above the EPA Region III residential RBC
(HI=0.1) of 0.32 mg/kg, but below the EPA Region III industrial RBC (HI=0.1) of 2.9 mg/kg.
While the site mean and UCLes calculated for the entire site and Exposure Box 1 are less
than the EPA Region Il RBC (HI=0.1), the UCLys for Exposure Box 2, due to its limited
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number of samples, is greater than the EPA Region III residential RBC (HI=0.1) value
acceptable for unrestricted land use. Neither of the two detected concentrations exceeded
the EPA action level of 1.0 mg/kg established for high density population (residential)
areas. A summary of these calculated UCLys concentrations are provided in Appendix H.

Because the calculated UCLgs concentration for Exposure Box 2 was above the EPA Region
III residential RBC, Aroclor-1260 is retained as a surface soil COC at SWMU 8/AOC 636

under the residential land use scenario.

522 BEQs

A total of 54 surface soil samples were collected at SWMU 8/AOC 636 and analyzed for
PAHs. Calculated BEQ concentrations in the remaining 43 samples representative of the
existing site conditions (i.e., 11 surface soil samples within the IM soil excavation
boundaries were omitted) ranged from 0.25034 to 11.5512 mg/kg, when non-detects are
included at half the MDLs. The calculated concentrations of BEQs are presented in Table 5-
4. Figure 5-3 depicts BEQs in surface soil at SWMU 8/AOC 636.

Forty-one of the 43 surface soil samples have calculated concentrations less than the
basewide reference concentration of 1.304 mg/kg. Soil sample location GFDSSC012, with a
calculated BEQ concentration of 11.5512 mg/kg, is located 45 feet south of Hobson Avenue.
Of the seven individual PAH constituents used in calculating total BEQs only chrysene,
detected at a concentration of 1.2 ] mg/kg, was reported above MDLs. The remaining six
individual PAH constituents had a reported MDL of 10 mg/kg. As a result, the calculated
BEQ concentration of 11.5512 mg/kg when non-detects are included at half the MDLs
influences the elevated result. The chrysene concentration of 1.2 ] mg/kg is an order of
magnitude less than its EPA Region III RBC {HI=0.1) of 87 mg/kg and its SSL (DAF=10) of
80 mg/kg. Soil sample location GO08SB17, with a calculated BEQ concentration of 1.3657
mg/kg, is slightly greater than the basewide reference concentration of 1.304 mg/kg.
GO085SB17 is located immediately adjacent to the former IM soil excavation, and as a result,
it is unclear if the soil in the area was removed as part of the IM activities. Nevertheless, the
calculated value is less than 5 percent greater than the basewide reference concentration of
1.304 mg/kg.

To evaluate if surface soil BEQs pose a leachability concern to the subsurface soil, the seven
individual PAH constituents used in calculating total BEQs were compared to their
corresponding SSL (DAF=10). Benzo[a]anthracene was the only constituent that was
detected above its corresponding SSL (DAF=10). This detected concentration of 1.1 mg/kg
in the surface soil sample collected from GO08SB17 slightly exceeded its SSL (DAF=10) of 1.0

SWMUBAOCBE3SGRFIRACMSWPREV0.00C 53



N O R W e

w

10
11
12
13

14
15
16
17

18
19
20

21

23

24
25
26
27
28
29
30
31
32
33

AF REPORT ADDENDUM & CMS WORK PLAN, SWMU /A0C 636, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

JANUARY 2003

mg/kg. The calculated mean concentration for this chemical is 0.37 mg/kg when non-
detects are included at half the MDLs, which is below the SSL. The concentrations of the
seven individual PAH constituents, including the data set used to calculate the mean
concentrations, are presented as Appendix I. Because only one of the 43 samples collected
from the SWMU 8/ AQC 636 site exceeds the basewide reference concentration of 1.304
mg/kg by 4.7 percent, BEQs are not considered COCs in the surface soil at SWMU 8/AOC

636 under the residential land use scenario.

5.2.3 Antimony

Antimony was detected in two of the 44 samples (G008SB14: 7.6 ] mg/kg and G6365B009:
6.4 ] mg/kg) above its EPA Region III residential RBC of 3.1 mg/kg, the Zone G
background range of 0.79 to 5.7 mg/kg, and its SSL (DAF=10) of 2.5 mg/kg. These
concentrations are below the industrial RBC (HI=0.1) of 82 mg/kg. Therefore, antimony is
not considered an industrial land use COC.

Antimony was detected in only three of the 44 surface soil samples (i.e., 6.8-percent
occurrence) collected from the SWMU 8/ AOC 636 site outside the former IM excavation
areas. Antimony surface soil results are presented in Table 5-5. Figure 5-4 depicts antimony
in surface soil at SWMU 8/AOC 636.

A site UCLgs value was calculated at 2.22 mg/kg. A summary of the calculated UCLgs
concentration is provided in Appendix H. The UCLss value is less than the EPA Region III
residential RBC (HI=0.1) of 3.1 mg/kg.

Because the site UCLgs concentration is below the EPA Region Il residential RBC (HI=0.1),
antimony is not considered a COC in surface soil at SWMU 8/AOC 636 for the unrestricted

land use scenario.

5.2.4 Arsenic

Arsenic was detected in four of the 46 samples (GO08SB02: 20 mg/kg, GO08SB24: 150
mg/kg, G6365B005: 22.8 ] mg/kg, and GFDSSC016: 28.8 mg/kg) above its EPA Region III
residential and industrial RBCs (HI=0.1) of 0.43 mg/kg and 3.8 mg/kg, respectively, the
Zone G background range of 0.64 to 18 mg/kg, and its SSL (DAF=10) of 14.5 mg/kg. In
addition, surface soil samples collected from G6365B013 (17.2 mg/kg) and GFDSSC014 (15.3
mg/kg) slightly exceed the SSL (DAF=10). Arsenic surface soil results are presented in
Table 5-6. Figure 5-5 depicts arsenic in surface soil at SWMU 8/ AOC 636. Arsenic was not
detected in subsurface soil samples above its SSL (DAF=10) or Zone G background range,

nor was it detected in groundwater samples above its MCL or Zone G background range.
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As a result, arsenic was not identified as a COPC in subsurface soil or groundwater at
SWMLU 8/ AOC 636.

A UCLss value was calculated at 11.6 mg/kg which is greater than the EPA Region III
residential and industrial RBC (HI=0.1) of 0.43 mg/kg and 3.8 mg/kg, respectively. The
UCLss concentration summary is presented in Appendix H.

The Zone G background arsenic concentrations in surface soils in Zone G ranged from 0.64
to 18 mg/kg, which is well above the EPA Region IIl residential RBC. For sites where
background arsenic levels exceed RBCs, EPA Region IV typically considers arsenic
concentrations in surface soil of up to 20 mg/kg and 270 mg/kg as acceptable for
unrestricted and industrial land uses, respectively (EPA, 2001). Based on these criteria and
the UCLss exposure concentration estimate of 11.6 mg/kg, arsenic would not be considered
a COC for either the unrestricted or industrial land use scenarios. As a result, arsenic is not
considered a COC in surface soil at SWMU 8/AOC 636 under the residential land use

scenario.

5.2.5 Chromium

Chromium was detected in three of the 46 samples (GO08SB17: 53 mg/ kg, G6365B009: 64.2
mg/kg, and GFDSSCO016: 40.8 ] mg/kg) above its EPA Region III residential RBC (HI=0.1)
of 23 mg/kg and Zone G background range of 7 to 39 mg/kg. The chromium surface soil
results are presented in Table 5-7. Figure 5-6 depicts chromium in surface soil at SWMU
8/AOC 636.

All chromium concentrations are below the industrial RBC (HI=0.1) of 610 mg/kg. Thus,

chromium is not considered a COC for the industrial land use scenario.

A UCLys estimate for chromium for surface soil at this site was calculated at 17.8 mg/kg. A
summary of the UCLys calculation is presented in Appendix H. This value is below the
residential RBC for chromium of 23 mg/kg (Hi=0.1). Therefore, chromium is not considered

a COC under the unrestricted land use scenario.

Detected chromium concentrations were compared to its SSL of 19 mg/kg (DAF=10) to
evaluate if chromium in surface soil poses a leachability concern. The mean chromium
concentration in surface soil is 14.5 mg/kg when non-detects are included at half the MDLs.
Therefore, chromium is not considered a leaching hazard since its mean concentration is
less than its SSL. {DAF=10). The data set used in calculating the mean concentration is
provided in Table 5-7.
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Chromium was not detected in groundwater samples above its MCL or Zone G background
range, and as a result was not identified as a COPC in groundwater at SWMU 8/AOC 636.
Based on these considerations, chromium is not considered a COC in surface soil at

SWMU 8/AO0C 636.

5.2.6 Thallium
Thallium was detected in one of the 46 samples (G636SB003: 0.92 ] mg/kg) above its EPA
Region III residential RBC of 0.55 mg/kg and the Zone G background range of 0.55 to 0.91

mg/kg.

This detected concentration is similar to background, and is two orders of magnitu(':le less
than the EPA Region III industrial RBC (HI=0.1) of 14 mg/kg. Thallium was detected in
only four of the 46 surface soil samples (i.e., 8.7-percent occurrence) collected from the
SWMU 8/AOC 636 site outside the former IM excavation areas. These four concentrations
ranging from 0.42 J (G6365B002) to 0.92 J (G636SB003) were above its SSL (DAF=10) of 0.35
mg/kg. The mean thallium concentration in surface soil is 0.84 mg/kg when non-detects
are included at half the MDLs. Therefore, thallium may be considered a potential leaching
threat since its mean concentration is greater than its SSL (DAF=10). Thallium surface soil
results are presented in Table 5-8, including the data set used in calculating the mean
concentration. Figure 5-7 depicts thallium in surface soil at SWMU 8/AOC 636.

A site UCLes concentration for thallium in surface soil was calculated at 1.08 mg/kg. The
calculated UCLgs concentration defaulted to a value above the maximum detected value due
to the high values of some of the MDLs (i.e., 23 were equal to or greater than 1.1 mg/kg),
and due to the low frequency of detection. A summary of the UCLss calculation is provided
in Appendix H.

Thallium was identified as a COPC as a result of the additional RFI sampling investigation.
Section 5.3.6 presents an evaluation to determine if thallium meets the criteria for being
considered a COC in subsurface soil. The Zone G RFI Report, Revision 0 identified thallium as
a COC in the groundwater at SWMU 8/ AOC 636. Section 5.4.9 presents a summary of
thallium detected in groundwater and an evaluation to determine whether it meets the

criteria for being considered a COC.

Although thallium was detected in only one sample slightly above its Zone G background
range, it is identified as a COC in surface soil at SWMU 8/ AOC 636 under the unrestricted

land use scenario.
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5.2.7 Hydrazine

Because hydrazine was reportedly detected in one surface soil sample collected from
SWMU 8/AQOC 636 above its EPA Region Il residential RBC of 210 pg/kg, it was identified
as a surface soil COC in the Zone G RFI Report, Revision 0. This detected concentration of 274
pg/kg (GO08SB0O01) was slightly higher than the EPA Region Il residential RBC. However,
because it was analyzed using a colorimetric method, its results are subject to false positives
and are not reliable. Appendix G presents the Technical Memorandum Hydrazine Analytical
Methods and Results (CH2M-Jones, 2002) that outlines the methods used for hydrazine
analysis at the site and its chemical properties and uses. The Technical Memorandum
focuses on historic groundwater analysis, but since both groundwater and soil samples
were analyzed using the colorimetric method, the findings and conclusions presented in the

Technical Memorandum can be applied to both media.

Environmental releases of hydrazine are not expected to be persistent, and releases to soil
would be expected to attenuate quickly. As a result and based on analysis of groundwater
samples using different laboratory methods, the reported detection of hydrazine in soil

based on a colorimetric method is considered suspect.

Hydrazine is a highly oxidative chemical that reacts quickly with the substrate material
with which it is in contact, and therefore dissipates within a very short time after release. As
a result, hydrazine is not expected to last at measurable levels in environmental media after

the lapsed time following the occurrence of any suspect release or spill at the site.

5.2.8 Benzene

Benzene was identified as a COPC in surface soil because its detected concentration of 100
ug/kg in the sample collected from GFDSSC012 is above the SSL (DAF=1) of 2 pg/kg.
However, this detected concentration is less than its EPA Region III residential RBC
(HI=0.1) of 12,000 ug/kg. This is the only detected benzene concentration in any of the
surface or subsurface (3 to 5 ft bls) soil samples collected from the SWMU 8/AOC 636 site.
Benzene surface soil results are presented in Table 5-9.

Using both the single benzene detected concentration and non-detects at half the MDLs, a
mean concentration of 5.8 ug /kg was calculated. This value is above the SSL (DAF=1) of 2
ug/kg because the laboratory detection limits range from 5.3 U ug/kg to 8 UJ ug/kg. These
MDLs at half their value remain above the SSL (DAF=1). Table 5-9 presents the data set

used to calculate the mean concentration.

A site-specific SSL was calculated to evaluate if benzene remains a leaching hazard based

on the single detection of 100 pug/kg in surface soil. This site-specific SSL was calculated by
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CH2M-Jones in accordance with the Technical Memorandum Application of Soil Screening
Levels (SSLs) at Charleston Naval Complex (CH2M-Jones, 2001b), and using site- and zone-
specific information as presented in Appendix ] of this report. A site-specific SSL for
unpaved surfaces of 7.8 ug/kg with a site-specific DAF of 1.52 was calculated for benzene.
The mean concentration of 5.8 ug/kg is less than the site-specific SSL of 7.8 ug/kg. The
methods and results of the site-specific SSL calculation are provided in Appendix J.

Benzene was not detected in any of the 23 subsurface soil samples above the MDLs or in the
63 groundwater samples collected from site monitoring wells above its MCL of 5 ug/L.
Because the mean concentration is less than the site-specific SSL {DAF=1.52), and since it
was not detected above MDLs in subsurface soil samples or above its MCL in historic
groundwater samples collected from the site, benzene is not considered a leaching threat
and as a result is not a COC in surface soil at SWMU 8/AOC 636.

5.2.9 Ethylbenzene

Ethylbenzene was identified as a COPC in surface soil because its detected concentration of
740 pg/kg in the sample collected from GFDSSC012 is above the SSL (DAF=1) of 700 pg/kg.
However, this detected concentration is less than its EPA Region III residential RBC
(HI=0.1) of 780 pg/kg. This is the only detected ethylbenzene concentration in any of the
surface or subsurface (3 to 5 ft bls) soil samples collected from the SWMU 8/AOC 636 site.
Ethylbenzene surface soil results are presented in Table 5-10.

Using both the single ethylbenzene detected concentration and non-detects at half the
MDLs, a mean concentration of 23.6 ug/kg was calculated. This value is an order of
magnitude less than the SSL (DAF=1) of 700 ug/kg. Table 5-10 presents the data set used to
calculate the mean concentration.

Ethylbenzene was not detected in any of the 20 subsurface soil samples above the MDLs or
in the 63 groundwater samples collected from site monitoring wells above its MCL of 700
ug/L. Because the mean concentration is less than the SSL (DAF=1), and since it was not
detected above MDLs in subsurface soil samples or above its MCL in historic groundwater
samples collected from the site, ethylbenzene is not considered a leaching threat and as a
result is not a COC in surface soil at SWMU 8/AQOC 636.

5.3 Subsurface Soil COCs

During the additional RFI sampling investigation, six metals (i.e., antimony, cadmium,
chromium, lead, nickel, and thallium) were detected in subsurface soil at concentrations

above their corresponding screening criteria. As a result, these constituents are considered
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COPCs. In addition, acetone, 1,1,2,2-PCA, and 1,1,2-TCA were identified as COPCs in
subsurface soil as a result of the VOC rescreening process using a SSL based on a DAF=1.
These metals are further evaluated to determine if they meet the criteria for being
considered a COC. No subsurface soil COPCs were identified in the Zone G RFI Report,
Revision 0.

Subsurface soil sample analytical results from G008SB11, G0O08SB12, G008SB21, GO0O8SB25,
G008SB28, and GO08SB31 were not included in calculating mean and site-specific SSL
concentrations. These locations were omitted from use in the calculations because they were

within the IM soil excavation boundaries.

5.3.1 Antimony B |

During the additional RFI sampling investigation completed by EnSafe, antimony was
detected at concentrations of 4 J and 47.5 mg/kg in the subsurface soil samples collected
from sample locations G636SB015 and G6365B019, respectively. In addition, during the 1993
pre-RFI sampling event, antimony was detected at concentrations of 32 mg/kg, 23 ] mg/kg,
and 21 ] mg/kg in the subsurface soil samples collected from locations G0O08SB03,
G0085B22, and G008SB24, respectively. These concentrations are above the corresponding
SSL (DAF=10) of 2.5 mg/kg. With the exception of the sample collected from G008SBO015 (4 ]
mg/kg), these concentrations were also greater than the Zone H background range of 1.5 to
19 mg/kg. A Zone G background range was not established for antimony in subsurface soil.
However, because of its close proximity to Zone G and the SWMU 8/AOC 636 site, the
Zone H background range of concentrations was used for screening. The site mean
antimony concentration in subsurface soil is 6.14 mg/kg when non-detects are used at half
the MDLs.

Antimony was detected in only seven of the 25 subsurface soil samples (i.e., 28-percent
occurrence) collected from the SWMU 8/AQOC 636 site outside the former IM excavation
areas. Antimony subsurface soil results, including the data used in calculating the site mean
concentration, are presented in Table 5-11. Figure 5-8 depicts antimony in subsurface soil at
SWMU 8/ AOC 636. The locations of detected subsurface concentrations above the
screening criteria for antimony show a non-uniform pattern of distribution throughout the

site, indicating that the material was released to the environment from natural sources.

The greatest concentration of antimony in the background soil samples at the CNC (23
mg/kg) occurred in Zone B, which is located in the northern part of the base. Little to no
industrial activity occurred in Zone B and the antimony concentrations in these background

samples likely reflect naturally occurring background conditions. Antimony, identified as a
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COPC in groundwater, was detected at concentrations greater than its MCL and Zone G
background range in samples collected from monitoring well GO08GW003 during three
sample collection events. This indicates that antimony may have leached from the
subsurface soil to the groundwater. The location of monitoring well GO08GW003 is located
in the immediate area of subsurface soil sample G6365B019, which had the maximum site
detection of 47.5 mg/kg. This area is located west of Brumby Street and AOC 636, outside a
former baseball/softball field.

Because antimony was detected in subsurface soil samples above its SSL (DAF=10) and the
site mean concentration, and since antimony was detected in groundwater samples above
its MCL and Zone G background range, it has been identified as a COC in subsurface soil at
SWMU 8/ AOC 636.

53.2 Cadmium

Cadmium was detected above its screening criteria in two of the 25 subsurface soil samples
collected from the SWMU 8/AOC 636 site outside the former IM excavation areas.
Cadmium subsurface soil results are presented in Table 5-12. Cadmium was detected at a
concentration of 9.2 mg/kg in the subsurface soil sample collected from G6365B019 during
the additional RFI sampling investigation, and at a concentration of 5.9 mg/kg in the
subsurface soil sample collected from G008SB03 during the 1993 pre-RFI sampling
investigation. These concentrations are above its corresponding SSL (DAF=10) of 4 mg/kg
and the Zone G background range of 0.08 to 0.52 mg/kg.

The site mean cadmium concentration in subsurface soil is 1.06 mg/kg when non-detects
are used at half the MDLs, which is well below the generic SSL of 4 mg/kg. Cadmium was
not detected at concentrations above its MCL or Zone G background range in site
groundwater samples. Therefore, site concentrations of cadmium do not represent a
significant leaching hazard and cadmium is not considered a subsurface soil COC at SWMU
8/AOC 636. The data set used in calculating the mean concentration is provided in Table 5-
12.

5.3.3 Chromium

Chromium was detected above its screening criteria in only two of the 23 subsurface soil
samples collected from the SWMU 8/AOC 636 site outside the former IM excavation areas.
Chromium was detected at a concentration of 91.8 mg/kg in the subsurface soil sample
collected from G6365B019 during the additional RFI sampling investigation, and at a
concentration of 103 mg/kg in the subsurface soil sample collected from G008SB03 during

the 1993 pre-RFi sampling investigation. These concentrations are above its corresponding
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SSL. (DAF=10} of 19 mg/kg, and the Zone G background range of 7.4 to 65 mg/kg. It should
be noted that the SSL (DAF=10) is based on chromium being present in the hexavalent state.

The site mean concentration for chromium in subsurface soil is 29 mg/kg when non-detects
are used at half the MDLs. The subsurface soil sample locations G6365B019 and G008SB03,
separated by approximately 100 feet, are located west of Brumby Street and AOC 636,
outside a former baseball/softball field. Chromium subsurface soil results including the
data set used in calculating the mean concentration are presented in Table 5-13. Figure 5-9
depicts chromium in subsurface soil at SWMU 8/AOC 636.

The conservative generic EPA SSL (DAF=10) of 19 mg/kg for total chromium is identical to
the generic EPA SSL (DAF=10) for chromium VI. This conservative value assumes the total
chromium concentration is comprised entirely of chromium VI. Because there is no known
use of chromium VI at the site, the generic EPA SSL (DAF=10) for total chromium is not
considered a conservative screening criterion for total chromium in subsurface soil.

Chromium III occurs naturally in the environment and is an essential nutrient.

Chromium was not detected at concentrations above its MCL or Zone G background range
of concentrations in groundwater samples collected from site monitoring wells, and as a

result, chromium leachability is not considered a potential concern.

Chromium is not related to past activities or uses of the site, it was detected at a low
frequency of detection above its screening criteria in the subsurface soil samples collected
from the site, the generic EPA SSL (DAF=10) for total chromium is considered conservative,
and leachability to groundwater is not a concern. Based on these considerations, chromium
is not retained as a subsurface soil COC at SWMU 8/AOC 636.

5.3.4 Lead
Lead was detected in all 25 subsurface soil samples collected from the SWMU 8/ AOC 636

site outside the former IM excavation areas. During the additional RFI sampling
investigation, lead was detected at concentrations of 883 and 1,250 mg /kg in the subsurface
soil samples collected from sample locations G636SB015 and G6365B019, respectively. In
addition, during the 1993 pre-RFI sampling event, lead was detected at a concentration of
1,400 mg/kg in the subsurface soil sample collected from location GOO8SB03. These
concentrations are above its corresponding EPA screening level of 400 mg/kg and the Zone

G background range of 2.4 to 76 mg/kg.
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The site mean lead concentration in subsurface soil is of 201.3 mg/kg when non-detects are
used at half the MDLs. The subsurface soil results for lead including the data set used in
calculating the mean concentration are presented in Table 5-14.

Lead was not detected at concentrations above its MCL or Zone G background range of
concentrations in groundwater samples collected from site monitoring wells. As a result,
lead leachability is not considered a potential concern. Because the leaching of lead to the
groundwater is not an apparent concern, and since the site mean subsurface soil
concentration is less than the EPA screening level of 400 mg/kg, lead is not retained as a
CQOC in the subsurface soil at SWMU 8/AQOC 636.

5.3.5 Nickel

Nickel was detected in 19 of the 21 subsurface soil samples (i.e., 30-percent occurrence)
collected from the SWMU 8/AQC 636 site outside the former IM excavation areas. Nickel
was detected at concentrations of 79 and 76.7 mg/kg in the subsurface soil samples
collected from GO08SB03 and G6365B019, respectively. These concentrations are slightly
above its corresponding SSL (DAF=10) of 65 mg/kg and the Zone G background range of
1.9 to 22 mg/kg.

The site mean concentration of nickel in subsurface soil is 17 mg/kg when non-detects are
used at half the MDLs. The subsurface soil results for nickel including the data set used in

calculating the site mean concentration are presented in Table 5-15.

Nickel was not detected at concentrations above its EPA Region III tap water RBC or Zone
G background range of concentrations in the groundwater samples collected from site
monitoring wells. As a result, nickel leachability to groundwater is not considered a

potential concern.

Nickel is not considered a COC in the subsurface soil at SWMU 8/AQOC 636 since the site
mean subsurface soil concentration is less than the SSL (DAF=10), and because of the fact
that nickel leaching to the groundwater is not a concern based on analytical results from the

samples collected from site monitoring wells.

5.3.6 Thallium

Thallium was detected in one subsurface soil sample above its screening criteria. This
subsurface soil sample collected from G6365B019 had a detected concentration of 3.8
mg/kg, which is above its corresponding SSL (DAF=10) of 0.35 mg/kg and the Zone G
background concentration of 1 mg/kg. Thallium was detected in only six of the 26
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subsurface soil samples (i.e., 23-percent occurrence) collected from the SWMU 8/AOC 636

site outside the former IM excavation areas.

The site mean concentration of thallium in subsurface soil is 0.85 mg/kg. This value is
above the generic SSL (DAF=10) of 0.35 mg/kg. The subsurface soil results for thallium are
presented in Table 5-16. Figure 5-10 depicts thallium in subsurface soil at SWMU 8/AOC

636.

Thallium detected in nine groundwater samples at concentrations greater than its MCL was
identified as a COPC in groundwater at SWMU 8/ AOC 636. These nine samples were
collected from eight site groundwater monitoring wells. One of the samples was collected
from monitoring well GO08GWO003, which is approximately 175 feet south of subsurface soil
sample G6365B019. However, thallium was not detected in subsequent samples collected
from the eight monitoring wells in which thallium was detected at estimated concentrations
above its MCL of 2.0 pg/L. A summary of thallium detected in groundwater and its
elevation to determine if its meets the criteria for being considered a COC is provided in
Section 5.4.9.

Thallium was detected in one subsurface soil sample at a concentration above its SSL
(DAF=10), the Zone G background range concentration, and site mean concentration. As a
result it is identified as a COC in subsurface soil at SWMU 8/AOC 636.

5.3.7 Acetone

Acetone was identified as a COPC in subsurface soil because it was detected at a
concentration of 1,100 ug/kg in the sample collected from GQ08SB23. This concentration is
greater than the SSL (DAF=1) of 800 ng/kg. Using both the acetone detected concentrations
and non-detects at half the MDLs, a mean concentration of 199.3 pg/kg was calculated. This
value is less than the SSL (DAF=1) of 800 ug/kg. Table 5-17 presents the acetone subsurface

results including the data set used to calculate the mean concentration.

Acetone was not detected in any of the 44 groundwater samples collected from site
monitoring wells above its EPA Region III tap-water RBC (HI=0.1) of 61 pg/L. Acetone is
not considered a COC in subsurface soil at SWMU 8/AOC 636 since its mean concentration
is less than the SSL (DAF=1) and because it was not detected in historic groundwater
samples above the EPA Region III tap-water RBC.

53.8 1,1,2,2-PCA
1,1,2,2-PCA was identified as a COPC in subsurface soil because its detected concentration
of 10 ug/kg in the sample collected from G6365B009 was above the SSL (DAF=1) of 0.2
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ug/kg. This is the only detected 1,1,2,2-PCA concentration in any of the surface or
subsurface soil samples collected from the SWMU 8/AOC 636 site. 1,1,2,2-PCA subsurface
soil results are presented in Table 5-18.

Using both the single 1,1,2,2-PCA detected concentration and non-detects at half the MDLs,
a mean concentration of 4.5 ug/kg was calculated. This value is an order of magnitude
above the SSL (DAF=1) of 0.2 pg/kg because the laboratory detection limits range from 5.1
U pg/kg to 37 U pg/kg. These MDLs at half their value remain an order of magnitude
above the SSL (DAF=1). Table 5-18 presents the data set used to calculate the mean

concentration.

As recommended in the Sampling and Analysis Plan, AOC 636, Zone G, Revision 0 (CH2M-
Jones, 2001), an additional subsurface soil sample was collected immediately adjacent to
sample location G6365B009 to evaluate the presence/absence of 1,1,2,2-PCA in subsurface
soil. On July 12, 2001 a subsurface soil sample was collected from location G6365B028 and
analyzed for thallium and 1,1,2,2-PCA. 1,1,2,2-PCA was not detected above its laboratory

detection limit of 5.1 U pg/kg.

1,1,2,2-PCA was not detected above MDLs in any of the 62 groundwater samples collected
from site monitoring wells. Because its presence in subsurface soil during the original RFI
sampling investigation can not be confirmed based on the 2001 sampling event, and since it
was not detected in site groundwater samples detected above MDLs, 1,1,2,2-PCA is not
considered a leaching threat and as a result is not a COC in subsurface soil at SWMU
8/AOC 636.

539 1,1,2-TCA

1,1,2-TCA was identified as a COPC in subsurface soil because its detected concentration of
92 ug/kg in the sample collected from GO08SB22 is above the SSL (DAF=1) of 0.9 ug/kg.
This is the only detected 1,1,2-TCA concentration in any of the surface or subsurface soil
samples collected from the SWMU 8/AOC 636 site. 1,1,2-TCA subsurface soil results are
presented in Table 5-19.

Using both the single 1,1,2-TCA detected concentration and non-detects at half the MDLs, a
mean concentration of 10.3 pg/kg was calculated. This value is two orders of magnitude
above the SSL (DAF=1) of 0.9 pg/kg because the laboratory detection limits range from 5.4
U pg/kg to 37 U ng/kg. These MDLs at half their value remain above the SSL (DAF=1).
Table 5-19 presents the data set used to calculate the mean concentration.

A site-specific SSL was calculated to evaluate if 1,1,2-TCA remains a leaching hazard based
on the single detection of 92 ug/kg in subsurface soil. This site-specific SSL. was calculated
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by CH2M-Jones in accordance with the Technical Memorandum Application of Seil Screening
Levels (SSLs) at Charleston Naval Complex (CH2M-Jones, 2001b), and using site- and zone-
specific information as presented in Appendix ] of this report. A site-specific SSL for
unpaved surfaces of 15.7 pg/kg with a site-specific DAF of 2.66 was calculated for 1,1,2-
TCA. The mean concentration of 10.3 pug/kg is less than the site specific SSL of 15.7 ug/kg.
The methods and results of the site-specific SSL calculation are provided in Appendix J.

1,1,2-TCA was not detected above MDLs in any of the 62 groundwater samples collected
from site monitoring wells. Because the mean concentration is less than the site-specific SSL
(DAF=2.66) and since it was not detected above MDLs in historic groundwater samples
collected from the site, 1,1,2-TCA is not considered a leaching threat and as a resultis not a
COC in subsurface soil at SWMU 8/AOC 636.

5.4 Groundwater COCs

The Zone G RFI Report, Revision 0 identified BEHP, antimony, barium, thallium, and
vanadium as a COCs in the groundwater at SWMU 8/AOC 636. Five SVOCs (i.e.,
benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, bis[2-ethylhexyl]phthalate, and
naphthalene), three metals (i.e., antimony, iron, and vanadium), and hydrazine were
detected above their screening criteria during the various post RFI sampling events. As a
result, these chemicals are considered COPCs. Groundwater contaminant concentrations
were compared to their corresponding MCLs, or for those chemicals that have no MCL, the
EPA Region III tap water RBC. In addition, detected concentrations of metals were
compared to their corresponding Zone G background reference range of concentrations.
These constituents are further evaluated to determine if they meet the criteria for being
considered COCs.

54.1 BEHP

BEHT was detected at concentrations of 7 J, 8 ], and 46 pg/L in the samples collected from
monitoring wells GO08GSP10, GO08BGSP15, and GO08GWO004, respectively. These detected
concentrations were above its corresponding MCL of 6 ug/L and EPA Region III tap water
RBC of 4.8 pug/L. As a result, BEHP was identified in the Zone G RFI Report, Revision 0 as a
COC in groundwater. BEHP groundwater results are presented in Table 5-20.

BEHP, a common laboratory contaminant that is associated with plastics, was not detected
above the MDLs in the four samples collected from GO08GW004, preceding the sample with
the detected concentration of 46 ug/L collected on November 15, 1996.
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Estimated BEHP concentrations detected in the samples collected from GO08GSP10 and
GO08GSP15 slightly exceed the MCL of 6 pg/L. BEHP was detected at an estimated
concentration of 1 J pg/L in the laboratory quality control (QC) sample during the method
analysis of samples collected from G008GSP10 and GO08GSP15 (SDG No. 39843). Site
sample concentrations from a known laboratory contaminant such as BEHP that are also
detected in the laboratory QC sample and within 10 times or 110 percent of the reported
laboratory QC concentration are considered suspect due to the laboratory contamination.
As a result, the estimated BEHP concentrations from the samples collected from GO08GSP10
and GO08GSP15 are not considered to be representative of site groundwater. BEHP is not
considered a COC in groundwater at SWMU 8/ AOC 636 since it was detected in the
laboratory QC sample at a concentration within 110 percent of the reported values from the
samples collected from G008GSP10 and G008GSP15. In addition, BEHP was not detected
above MDLs in the four subsequent samples collected from GO0S8GW004 following the
initial sample in which BEHP was detected at a concentration of 46 pg/L.

5.42 Benzo[a]anthracene

Benzo[a]anthracene was detected at estimated concentrations in two of the 60 groundwater
samples collected from the SWMU 8/AOC 636 monitoring wells. These two estimated
concentrations of 2 ] and 1] pg/L detected in the samples collected from G008GSP11 and
GO08GSP12, respectively were above its EPA Region III tap water RBC (HI=0.1) of 0.092
ug/L. Benzo[a]anthracene groundwater results are presented in Table 5-21. Figure 5-11
depicts a historic representation of benzola]anthracene in groundwater at SWMU 8/ AOC
636.

As documented in Section 3.1 of this RFI report addendum, approximately 26,533 tons of
petroleum-impacted soil were removed from the Area 2 excavation. These groundwater
sumps were installed in the former Area 2 excavation footprint. Because these groundwater
sumps were installed in the former Area 2 petroleum-impacted soil excavation, and because
of the infrequent detection of benzo[a]anthracene in the groundwater samples collected at
the site (i.e., two out of 60 samples), it is not considered a COC in groundwater

SWMU 8/AQOC 636. However, since benzo{a]anthracene was detected at concentrations
slightly exceeding an RBC-based criterion, and it can likely be linked to material removed
from the former unlined oil sludge pits, it is identified as a COC in groundwater at

SWMU 8/A0C 636.
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5.4.3 Benzo[a]pyrene

Benzola]pyrene was detected at estimated concentrations in three of the 60 groundwater
samples collected from the SWMU 8/AQOC 636 monitoring wells. These three estimated
concentrations of 1] ug/L, 0.65] pg/L, and 0.47 ] ug /L, detected in the samples collected
from GO08GSP11, GO08GW006, and GOOBGWO05, respectively, were above its MCL of 0.2
g/ L. Benzo[a]pyrene groundwater results are presented in Table 5-22. Figure 5-12 depicts
a historic representation of benzo[a]pyrene in groundwater at SWMU 8/ AOC 636.

Groundwater sump GO08GSP11 was installed in the former Area 2 excavation footprint
where approximately 26,533 tons of petroleum-impacted soil were removed. Estimated
benzola]pyrene concentrations in the June 2002 samples collected from monitoring wells
GO08GWO006 and GOOBGWOU05 are the same order of magnitude as its MCL of 0.2 ug /L.
Because these three estimated concentrations are equal to or less than 1 pg/L, and its
infrequent detection in the groundwater samples collected at the site (i.e., three out of 60
samples), it is not considered a COC in groundwater SWMU 8/AOC 636. However, since
benzola] pyrene was detected at concentrations slightly exceeding its MCL and it can likely
be linked to the material removed from the former unlined oil sludge pits, it is identified as
a COC in groundwater at SWMU 8/AOC 636.

5.4.4 Benzo[b]fluoranthene

Benzo[b]fluoranthene was detected at estimated concentrations in three of the 60
groundwater samples collected from the SWMU 8/AOC 636 monitoring wells. These three
estimated concentrations of 1] pg/L, 0.47 J ug/L, and 0.35] pg/L detected in the samples
collected from GO08GSP11, GO08GWO006, and GO08GWO005, respectively, were above its EPA
Region III tap water RBC (HI=0.1) of 0.092 pg/L. These estimated concentrations are very
similar to the benzo[a]pyrene groundwater results from the samples collected from the
same monitoring wells during the same events. Benzo[b]fluoranthene groundwater results
are presented in Table 5-23. Figure 5-13 depicts a historic representation of
benzo[b}fluoranthene in groundwater at SWMU 8/AOC 636.

Groundwater sump G008GSP11 was installed in the former Area 2 excavation footprint
where approximately 26,533 tons of petroleum-impacted soil were removed. Estimated
benzo[b]fluoranthene concentrations in the June 2002 samples collected from monitoring
wells GO08GW006 and GO0BGWO005 are slightly less than its EPA Region III tap-water RBC
(HI=1.0) of 0.92 ug /L. Because these three estimated concentrations are equal to or less than
1.0 pg/L and its infrequent detection in the groundwater samples collected at the site (i.e.,
three out of 60 samples), it is not considered a COC in groundwater SWMU 8/AOC 636.
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However, since benzo{b]fluoranthene was detected at concentrations slightly exceeding its
EPA Region III tap water RBC (HI=0.1), and it can likely be linked to the material removed
from the former unlined oil sludge pits, it is identified as a COC in groundwater at
SWMU 8/AO0C 636.

5.4.5 Naphthalene

Naphthalene was detected above its screening criteria in seven of the 60 groundwater
samples collected from the SWMU 8/ AOC 636 monitoring wells. Except for the detected
concentration of 28 pg /L in the sample collected from GO08GSP15, the detected
concentrations in the remaining six samples range from 1] to 5 J pg/L. These six estimated
concentrations do not exceed the EPA Region III tap water RBC (HI=1.0) of 6.5 pg/L. Five of
the seven concentrations were from groundwater sump samples. As documented in Section
3.1, approximately 26,533 tons of petroleum-impacted soil was removed from the Area 2
excavation. These groundwater sumps were installed in the former Area 2 excavation
footprint. Naphthalene was not detected in subsequent samples collected from monitoring
wells GO08GWO002 and GO08GW006 in which naphthalene had been detected at estimated
concentrations above its EPA Region III tap water RBC (HI=0.1) of 0.65 ug/L. Naphthalene
groundwater results are presented in Table 5-24. Figure 5-14 depicts a historic
representation of naphthalene in groundwater at SWMU 8/ AOC 636. Because these
groundwater sumps were installed in the former Area 2 petroleum-impacted soil
excavation, and because of its infrequent detection in the groundwater samples collected at
the site (i.e., seven out of 60 samples), it is not considered a COC in groundwater

SWMU 8/AOC 636. However, since naphthalene was detected at concentrations slightly
exceeding an RBC-based criteria, and it can likely be linked to the material removed from
the former unlined oil sludge pits, it is identified as a COC in groundwater at

SWMU 8/AOC 636.

5.4.6 Antimony

Antimony was detected at estimated concentrations of 11] ug/L (March 29, 2002), 12.6 pg/L
(May 21, 1997), and 22.6 ] ng/L (November 15, 1996) in samples collected from GOO8GW003.
These detected concentrations exceed its corresponding MCL of 6 ug/L and Zone G
background range of 3 to 6 ug/L. However, except for the initial sample collected in
November 1996, antimony did not exceed the EPA Region III tap water RBC (HI=1.0) of 15
p#g/L. Antimony was detected above MDLs in only one other groundwater sample (2.1
pg/L; GFDSGWO02C) collected during the site sampling events. Table 5-25 presents the

results of antimony in the groundwater samples collected during the site sampling events.
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Figure 5-15 depicts a historic representation of antimony in groundwater at SWMU 8/AOC
636.

As previously indicated in Section 5.2.1, antimony has been identified as a COC in
subsurface soil. The location of monitoring well GOO8GWO003 is located in the immediate
area of subsurface soil sample G6365B019, which had the maximum site detection of 47.5
mg/kg. This indicates that antimony may have leached from subsurface soil to
groundwater. Because of the potential leaching concern, and since it was detected at
concentrations above its MCL during three sample collection events, it has been identified
as a COC in groundwater at SWMU 8/AOC 636.

5.4.7 Barium

Barium was identified in the Zone G RFI Report, Revision 0 as a COC in groundwater. It was
detected in 46 of the 47 samples collected from site groundwater wells with a maximum
concentration of 1,520 g /L in the initial sample collected from GOOS8GW002 on November
15, 1996. Table 5-26 presents the barium results in the groundwater samples collected
during the site sampling events. Each detected barium concentration is less than its MCL of
2,000 pg/L, and with the exception of the initial sample collected from GO08GW002, all of
the detected concentrations are within the Zone G background range of 14 to 937 ug/L. As a
result, barium is not considered a COC in groundwater at for SWMU 8/ AQOC 636.

548 Iron

Iron was detected in each of the 43 groundwater samples collected from site groundwater
wells and analyzed for iron. These detected concentrations range from 482 J ug/L
(G008GW003; December 11, 1997) to 56,100 J ug /L (G636GW001; May 22, 1997). Two of
these detected concentrations (i.e., 41,000 pg/L; GOOBGWO001 and 56,100 ] ug/L;
G636GW001) were above its EPA Region III tap-water RBC (HI=0.1) of 1,100 pg/L and
Zone G background range of 2,000 to 35,700 ug/L. Iron was not detected above its Zone G
background range in subsequent samples collected from monitoring wells GO08GW001 and
G636GW001, in which iron was detected at concentrations above its screening criteria. Table
5-27 presents the iron results in the groundwater samples collected during the site sampling

events.

Because iron was detected in each of the 43 samples collected