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BEQ Benzo[a]pyrene equivalent

BRAC Base Realignment and Closure Act
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CA | Corrective action

CAP Corrective action plan

CMS Corrective measures study

CNC Charleston Naval Complex

COC Chemical of concern

COPC Chemical of potential concern

CSI Confirmatory Sampling Investigation
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DET Environmental Detachment Charleston
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prg/L
mg/kg
NAVBASE

RCRA

RGO

SCDHEC
SSL
SvVOC
SWMU
TCB

UST
vOoC

Micrograms per liter

Milligrams per kilogram

Naval Base

No further action

No further investigation

Oil/water separator

Remedial action objective

Risk-based concentration

Resource Conservation and Recovery Act
RCRA Facility Investigation

Remedial goal option

Remedial investigation

South Carolina Department of Health and Environmental Control
Soil screening level

Semivolatile organic compound

Solid waste management unit
Trichlorobenzene

Underground storage tank

Volatile organic compound
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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)
87 and 172, and Area of Concern (AOC) 564 in Zone E of CNC. These sités are located at the
intersection of Fourth Street and Avenue A South and were investigated together due to
their close proximity to each other. These sites will be collectively referred to in this
document as Combined SWMU 87. The location of this combined site in Zone E is shown in
Figure 1-1. Figure 1-2 shows an aerial photograph of the site within Zone E.

1.1 Background
1.1.1 SWMU 87

SWMU 87 is a former less-than-90-day accumulation area that was once part of the
Charleston Naval Shipyard hazardous waste management system. Located north of
Building 80, the unit is a metal building with an asphalt foundation. Wastes were
accumulated in closed, palletized 55-gallon drums and palletized plastic bags. The

accumulation area was taken out of service in March 1994 and is currently a paved area.

1.1.2 SWMU 172

SWMU 172 consists of a former steam cleaning area north of Building 80. Steam cleaning
was performed on various types of equipment including small engines, generators, and
construction equipment. The unit consisted of a concrete-paved area designed with curbing

and sloping surfaces to drain liquids into two storm drains located between the concrete-

SWMUS7172A0C564ZERFIRAREV0.DOC 11
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paved area and Building 80, on the south side of the steam-cleaning area. This unit did not
have an enclosure or a roof. Currently, no steam-cleaning operations exist at SWMU 172

and the paved area is being used to store equipment.

1.1.3 AOC 564

AQOC 564 consisted of a 300-gallon oil/water separator (OWS) north of Building 80.
Wastewater from machining and parts-cleaning in Building 80 drained onto a sloped
asphalt ramp, which fed into an exterior drain connected to the OWS. At the time of the
RFI, the OWS had been in operation for more than 25 years. Based on information from a
visual site inspection conducted by CH2M-Jones as part of the Environmental Baseline
Survey for Transfer (EBST) during April 2001, it appears that this OWS no longer exists.

A review of historic drawings for this site shows that railroad lines have been located north
of the site since 1909. Currently, railroad lines still exist north and east of the site.

Materials of concern indicated in the Final Zone E RFI Work Plan (EnSafe Inc. {Ensafe]/ Allen
& Hoshall, 1995) at Combined SWMU 87 were paint, mercury, anti-freeze, and petroleum
hydrocarbons. Materials of concern identified for SWMU 172 and AOC 564 were petroleum
hydrocarbons. This area of Zone E is zoned M2 (marine industrial). The CNC RCRA Permit
identified Combined SWMU 87 as requiring confirmatory sampling investigation (CSI).

The RFI activities initially conducted by the Navy /EnSafe team were described in the Zone
E RFI Report, Revision 0 (EnSafe, 1997). Regulatory review was conducted on this document
and draft responses to the comments from SCDHEC were prepared by the Navy/EnSafe

team. These comments and responses are included in Appendix A of this document.

1.2 Purpose of the RFI Report Addendum

This submittal has been prepared by CH2M-Jones to complete the RFI for Combined
SWMU 87 in Zone E of the CNC. This RFI Report Addendum includes a summary of
previous RFI investigations and conclusions, as well as additional investigations conducted
at Combined SWMU 87 by CH2M-Jones during 2002.

This RFI Report Addendum also discusses the results of the additional investigations, the
refinement of chemicals of potential concern (COPCs}) and chemicals of concern (COCs),
various closeout issues, existing site conditions, and surrounding land use. Contained
within Section 8.0 of this document is a focused Corrective Measures Study (CMS) Work
Plan. This CMS Work Plan presents the steps that will address the CMS recommended for

SWMUB7172A0C564ZERFIRAREV0.00C 1-2
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soil and groundwater COCs, identified for the Combined SWMU 87 site following the RFI

and additional investigations.

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

e Status of the RFI

* Presence of metals (inorganics) in groundwater

¢ Potential linkage to SWMU 37, Investigated Sanitary Sewer at the CNC
» Potential linkage to AOC 699, Investigated Storm Sewer at the CNC

» Potential linkage to AOC 504, Investigated Railroad Lines at the CNC
¢ Potential linkage to surface water bodies (Zone J)

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

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

Information regarding these issues is provided in this RFI Report Addendum to expedite

evaluation of closure of the site.

1.3 Report Organization

This RFI Report Addendum consists of the following sections, including this introductory

section:

1.0 Introduction — Presents the purpose of the report and background information relating
to the RFI Report Addendum.

2.0 Summary of RFI Conclusions for Combined SWMU 87 - Swmmarizes the conclusions
from the RFI investigations and risk evaluations for Combined SWMU 87 as presented
in the Zone E RFI Report, Revision 0.

3.0 Interim Measures and UST/AST Removals at Combined SWMU 87 — Provides
information regarding any interim measures (IMs) or tank removal activities performed

at the site.

4.0 Summary of Additional Investigations — Summarizes the additional information

collected after completion of the RFL.

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

additional data to assess them as COCs.

SWMUB7172A0C564ZERFIRAREV0.DOC 1-3
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6.0 Summary of Information Related to Site Closeout Issues - Discusses the various site
closeout issues that the BRAC Cleanup Team (BCT) agreed to evaluate prior to site

closeout.

7.0 Recommendations — Provides recommendations for proceeding with a corrective
measures study (CMS) for this site.

8.0 CMS Work Plan - Provides a CMS Work Plan for assessing applicable corrective
measures to address the COCs identified in the site soil and groundwater.

9.0 References — Lists the references used in this document.

Appendix A — Contains responses to SCODHEC comments for Combined SWMU 87 from the
Zone E RFI Report, Revision 0 (EnSafe, 1997).

Appendix B - Contains excerpts from the Zone E RFI Report, Revision 0, including summary

of detections of chemicals and a groundwater flow map for the site vicinity.

Appendix C - Contains a copy of the Underground Storage Tank (UST) Removal Report for
UST 38-1.

Appendix D - Contains the analytical results summary for additional soil and groundwater
sampling conducted by CH2M-Jones during January and February 2002.

Appendix E -~ Contains data validation summaries for the additional soil and groundwater

sampling conducted by CH2M-Jones during January and February 2002.
Appendix F - Contains a table showing site-specific soil screening level (SSL) calculations.

Appendix G - Includes the site location map from the Public Works Map of the Charleston
Navy Shipyard, dated January 1, 1962, which depicts the presence of railroad lines at the

site.

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

SWMUB7172A0C564ZERFIRAREV0.DOC 1-4
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2.0 Summary of RFl Conclusions for Combined
SWMU 87

This section summarizes the results and conclusions from the soil and groundwater
investigations conducted at Combined SWMU 87, which were reported in the Zone E RFI
Report, Revision 0 (EnSafe, 1997).

As part of the Zone E RFI, soil and groundwater investigations were conducted at
Combined SWMU 87 during 1995 and 1997. The RFI report presented the results of these
investigations and conclusions concerning contamination and risk, as summarized in the
following sections. A further evaluation of COCs at this combined site is provided in
Section 5.0. Figure 2-1 shows soil, sediment, and groundwater sampling locations.

2.1 Soil Sampling and Analysis

During the RFI, soil was sampled during one sampling event at Combined SWMU 87. Ten
surface samples and 10 co-located subsurface soil samples were collected from the area
north of Building 80. These boring locations were identified as E0875B001, E1725B001
through E1725B006, and E5645B001 through E5645B003. All samples were analyzed for
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), metals,
cyanides, pesticides/polychlorinated biphenyls (PCBs) and organotins. Two surface soil
samples were selected as duplicates and analyzed for a more comprehensive list of VOCs
and SVOCs, as well as herbicides, hexavalent chromium, organophosphorus pesticides, and

dioxins.

2.1.1 Surface Soil Results

During the RFI, surface soil detections of organic compounds were evaluated against the
U.S. Environmental Protection Agency (EPA) Region IIl industrial risk-based
concentrations (RBCs) (with a hazard index [HI]=0.1 for noncarcinogens). Surface soil
detections of inorganic compounds were evaluated against the EPA Region III industrial
RBCs (HI=0.1 for noncarcinogens) and the Zone E background reference concentrations
(BRCs).

Detected concentrations of organic and inorganic analytes exceeding their respective criteria

in surface soils were as follows:

SWMUB7172A0CS64ZERFIRAREV.00C 241
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e VOCs: No VOCs exceeded the screening criteria in surface soils.

e SVOCs: No SVOCs exceeded the screening criteria in surface soils.

 Inorganics: Among detected inorganic analytes, only arsenic exceeded the industrial RBC
of 3.8 milligrams per kilogram (mg/kg) and the Zone E BRC of 23.9 mg/kg. The
exceedance occurred at one location (E087SB001) with a detection of 66.5 mg/kg.

e PCBs: No PCBs were detected above laboratory detection limits.

e Pesticides: No pesticides exceeded the screening criteria.

» Dioxins: Dioxin concentrations calculated as TCDD-equivalents {TEQs) were below the
COPC screening criterion of 1,000 nanograms per kilogram (ng/kg) used in the Zone E
RFI Report, Revision 0.

2.1.2 Subsurface Soil Results

During the RFI, subsurface soil detections of organic compounds were compared with
generic SSLs (using a dilution attenuation factor [DAF]=10). Subsurface soil detections of
inorganic compounds were compared with generic SSLs (using a DAF=10) and the Zone E
BRCs.

Detected concentrations of organic and inorganic compounds from subsurface soil samples

are as follows:

s VOCs: Among detected VOCs, chloromethane was detected in one lower-interval sample
from soil boring E5645B001 at 7.0 ug/kg, above its SSL of 6.6 pg/kg.

e SVOCs: No SVOCs exceeded COPC screening criteria.

» Inorganics: No inorganic chemicals exceeded COPC screening criteria.

s PCBs: No PCBs were detected above laboratory detection limits.

e Pesticides: No pesticides exceeded the COPC screening criteria.

2.2 Groundwater Sampling and Analysis

During the RFI, two shallow and one deep groundwater monitoring wells were installed.
Four groundwater sampling events were conducted during 1996 and 1997. During the first
sampling event, samples were submitted for analysis for VOCs, SVOCs, metals, cyanide,
pesticides, PCBs, chlorides, total dissolved solids (TDS), and sulfates. During the remaining
three sampling events, groundwater samples were analyzed for VOCs, SVOCs, and metals

only. Figure 2-1 shows the groundwater monitoring well locations at the site.
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During the RFI, detections in groundwater samples were compared with the EPA Region 11

tap water RBCs, maximum contaminant levels (MCLs), and the Zone E BRCs for shallow

and deep aquifers.

2.2.1 Shallow Groundwater Resuits
The RFI report discussed the following detections in the shallow groundwater samples at

this site:

¢ VOCs: Two VOCs were detected at concentrations above screening criteria. 1,2-

dichloroethene (1,2-DCE} (total) was detected at 37.0 micrograms per liter (ug/L) in well
E172GWO001. This detection exceeded the tap water RBC of 5.5 pg/L, but was below the
MCL of 70 ug/L. Chlorobenzene was detected at 110.0 pg/L in well E172GW001, above

the tap water RBC of 3.9 pg/L and the MCL of 100 ug/L.

¢ SVOCs: One SVOC (1,4-dichlorobenzene [1,4-DCB]) was detectedof at 6.0 ug/L in well
E172GWO001. This detection exceeded its tap water RBC of 4.8 ug/L, but was below the

MCL of 75 pg/L.

e Inorganics: Among detected inorganic analytes, only iron was detected above its COPC

screening criteria at 6,100 pg/L in well E172GW001 and at 2,200 pg/L in well
E172GW002, which exceeded both its secondary MCL of 300 ptig/L and the tap water
RBC of 1,100 pg/L (HI=0.1). No shallow groundwater BRC was developed for iron in
Zone E during the RFI.

2.2.2 Deep Groundwater Results
The Zone E RFI Report, Revision 0 discussed the following detections in the deep

groundwater at the site:

¢ VOCs: No VOCs were detected above COPC screening criteria.
» SVOCs: No detections of SVOCs occurred above laboratory detection limits.

» Inorganics: Among detected inorganic analytes, arsenic, iron and manganese exceeded at

least one of the COPC screening criteria:

— Arsenic was detected at a concentration of 18.5 pug/L in well E172GW02D, which
exceeded both the arsenic tap water RBC of 0.045 pig/L and the Zone E BRC for
arsenic of 16.4 pg /L, but did not exceed the MCL of 50 pg /L.

— Iron was detected at a concentration of 7,040 pg /L in well E172GW02D, which
exceeded its tap water RBC of 1,100 pg/L. No primary MCL or deep groundwater
BRC has been established for iron.
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— Manganese was detected at a concentration of 1,240 pg/L, exceeding both the tap
water RBC of 84.0 ug/L and the deep groundwater BRC of 869 pg /L. No primary
MCL has been established for manganese.

2.3 Sediment Sampling and Analysis

The RFI Work Plan for SWMU 172 proposed the collection of one sediment sample from the
a stormwater drop inlet at the site. Accordingly, one sediment sample was collected at the
location shown in Figure 2-1 and analyzed for VOCs, SVOCs, metals, cyanides, pesticides,
PCBs, and organotins. The RFI reported that there were no detections in this sample of
VOCs, SVOCs, pesticides, PCBs, or inorganics above screening criteria. The stormwater
drain inlet at this location is shown in Figure B-2 (included in Appendix B), which depicts

the stormwater system in this area.

2.4 RFI Human Health Risk Assessment (HHRA)

The RFI used a fixed-point risk evaluation (FRE) approach at this site. The FRE considered
site resident and site worker scenarios. The detailed risk assessment for the Combined
SWMU 87 site is presented in Sections 10.11.10.2 and 10.11.10.5 of the Zone E RFI Report,

Revision 0, and is summarized below.

2.4.1 Soils

For the unrestricted (i.e., residential) future land use scenario, arsenic, benzo[a]pyrene
equivalents (BEQs), and dieldrin in surface soils were retained as COCs. For the
commercial /industrial reuse scenario, arsenic in surface soils was retained as a COC. The
FRE did not identify any COCs in subsurface soil at this site.

2.4.2 Groundwater
The FRE for Combined SWMU 87 retained 1,2-DCE (total), 1,4-DCB, and chlorobenzene as

COCs in shallow groundwater, and arsenic and manganese as COCs in deep groundwater.

2.5 RFI Conclusions and Recommendations

The Zone E RFI Report, Revision 0 recommended that No Further Action (NFA) is required

for soils at the site, and that a CMS be conducted for shallow groundwater COCs (1,2-DCE
(total), 1,4-DCB, and chlorobenzene) and deep groundwater COCs (arsenic and manganese)
at Combined SWMU 87.

SWMUB7172A0C564ZERFIRAREY0.DOC

24



BLDG 230
T @ E572SBaN2/ES72GWO0D2
O
q Es726WD X 725805
: 8758001
SWMU 87
) SWMU 172 9
1725B0p4
E172MO001© Q47558005
@se4sB002 o ?) 2258001/E172GW001
AOC 564 56458001 @1725B068
b BLDG 80
BLDG 9
BLDG 4314
® Groundwater Well [__1 AOC Boundary Figure 2-1
& Sediment Sample SWMU Boundary RFI Sampling Locations
O Soil Boring 1 Buildings N SWMU 87, SWMU 172, and AOC 564
"~ Fence Zone Boundary 0 40 80 Feet Charleston Naval Complex
/N Railroads
/N Roads 1inch = 46 feet

File Path: ¢\documents\cne sites\swimu 82\proj1-2.apr, Date: 28 Mar 2002 14:27, User: MKARAFA



R\ ) |

10
11
12

13
14

RFI REPORT ADDENDUM & CMS WORK PLAN, COMBINED SWMU 87, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION 0

JANUARY 2003

3.0 Interim Measures and UST/AST Removals at
Combined SWMU 87

3.1 Interim Measures
There were no IMs conducted at Combined SWMU 87.

3.2 UST/AST Removals

UST 38-1 was located at this site. This UST was a gravity-fed, waste oil collection tank for an
OWS, which was located north of Building 80. UST 38-1 was closed and removed by the
Navy Environmental Detachment (DET) between January 29, 1997 and March 3, 1997. No
corrosion, holes, or pitting was observed on the tank. During excavation the tank was
punctured and approximately one quart of product was released. The product was collected
with absorbent pads and the small quantity of oil-impacted soil was removed and disposed

offsite. A copy of the UST removal report is included in Appendix C.

In a letter dated December 5, 1997, SCDHEC deferred closure of this UST site until the RFI
for AOC 564 is completed. A copy of this letter is included in Appendix C.
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4.0 Summary of Additional Investigations

This section summarizes the results and conclusions from the soil and groundwater
investigations conducted at Combined SWMU 87 by CH2M-Jones during January and
February 2002 to further delineate the nature and extent of COPCs in soil and groundwater.
These investigations were conducted to further assess the presence of COPCs at the site.
Soil and groundwater samples were collected and analyzed to delineate the following
chemicals.

Surface Soils

e VOCs

+ Pesticides (primarily dieldrin}

» Metals (antimony, arsenic, and chromium)

Subsurface Soils
¢ VOCs

Shallow Groundwater
» VOCs

4.1 Soil Sampling and Analysis

A sampling and analysis plan (SAP) for Combined SWMU 87 was prepared by CH2M-
Jones and submitted to SCDHEC. The soil and groundwater sampling were conducted
during January and February 2002.

Twelve additional surface soil samples and thirteen co-located subsurface soil samples were
collected from areas surrounding previous RFI borings which showed chemical
concentrations exceeding screening criteria, in order to further delineate VOCs, SVOCs,
pesticides, and metals exceedances. These borings were identified as E1725B008 through
E1725B019. Samples E172SB008 through E1725B010 were analyzed for dieldrin, antimony,
arsenic, and chromium. Samples E1725B011 through E1725B014 were analyzed for VOCs,
SVOCs, and chromium. Samples E1725B015 through E1725B019 were analyzed for VOCs
only. At these new sampling locations, surface soil was sampled from a depth interval of 0
to 1 foot below land surface (ft bls) and subsurface soil was sampled from a depth interval

of 3 to 5 ft bls. Figure 4-1 shows the soil sampling locations from this sampling event.
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4.1.1 Surface Soil Results

Because this site is located within Zone E and is expected to remain in use for industrial
activities, the BCT has agreed that the RFI delineation must be completed to industrial RBC
values or background levels. Surface soil detections of VOCs were evaluated against the
EPA Region III industrial and residential RBCs (with a hazard index HI=0.1 for
noncarcinogens) and SSLs (using a DAF=1). Surface soil detections of SVOCs and inorganic
chemicals were evaluated against the EPA Region III residential RBCs (HI=0.1 for
noncarcinogens) and SSLs (with a DAF=10). Additionally, inorganic chemicals were
compared with the range of background concentrations in Zone E grid samples. Table 4-1
shows chemicals detected above laboratory detection limits in these samples.

Detected concentrations of organic and inorganic analytes in surface soil exceeding their

respective COPC screening criteria were as follows:

e VOCs:
— Two surface soil samples showed detections of 1,2-DCE above its SSL (DAF=1} of
0.02 mg/kg (E1725B015 at 0.022 mg/kg and E172SB016 at 0.023 mg/kg).
- Two surface soil samples showed detections of vinyl chloride above its SSL (DAF=1)
of 0.0007 mg/kg (E1725B015 at 0.0026 mg/kg and E1725B018 at 0.0018 mg/kg).
— Seven surface soil samples showed methylene chloride detections above its SSL of
0.001 mg/kg, with detections ranging from 0.0014 mg/kg to 0.0036 mg/kg.
» SVOCs: No SVOCs exceeded their respective screening criteria.
o Pesticides: No pesticides exceeded their respective screening criteria.

» [norganics: No inorganics exceeded their respective screening criteria.

Detections exceeding screening criteria are shown in Figure 4-1.

4.1.2 Subsurface Soil Results

Subsurface soil detections were compared with generic SSLs using a DAF=1 for VOCs and
DAF=10 for other organics. Subsurface soil detections of inorganic chemicals were
compared with SSLs (DAF=10), and the range of background concentrations in Zone E grid
samples. Table 4-2 shows chemicals detected above laboratory detection limits in these

samples.

Detected concentrations of organic and inorganic analytes in subsurface soil exceeding their

respective criteria were as follows:

o VOCs:

SWMUST172A0C564ZERFIRAREVD.DOC 42
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— Chlorobenzene was detected in one sample above its screening criteria. It was
detected in E172SB015 at a concentration of 0.31 mg/kg, which exceeds its SSL
(DAF=1) of 0.07 mg/kg.

— Methylene chloride was detected in seven sample locations above its SSL(DAF=1) of
0.001 mg/kg, with concentrations ranging from 0.0016 mg/kg to 0.0027 mg/kg.

~ 1,2-DCE was detected at 0.19 mg/kg at E572SB015 above its SSL (DAF=1) of 0.02
mg/kg.

~ Trichloroethene (TCE) was detected in one sample at E172SB015 at 0.0738 mg/kg
above its SSL (DAF=1) of 0.003 mg/kg.

— Vinyl chloride was detected in two samples at E1725B016 at 0.0011 mg/kg and at
E172SB018 at 0.0019 mg/kg above its SSL (DAF=1) of 0.0007 mg/kg.

» SVOCs: No SVOCs exceeded their respective screening criteria.
* Pesticides: No pesticides exceeded their respective screening criteria.

» Inorganics: No inorganics exceeded their respective screening criteria.
Detections exceeding screening criteria are shown in Figure 4-1.

The validated analytical results and data validation summaries from this sampling event

are included in Appendices D and E.

4.2 Groundwater Sampling and Analysis

As part of the additional investigation conducted in January and February 2002, one
existing monitoring well, E172GW001, was resampled and three direct-push technology
(DPT) groundwater probes were installed downgradient of existing site wells in order to
further delineate VOCs in groundwater. These groundwater probe samples were identified
as E172GP001 through E172GP003. Figure 4-2 shows groundwater sampling locations and
Table 4-3 shows chemicals detected above laboratory detection limits in these samples.

Detected concentrations of VOCs in groundwater exceeding their respective criteria were as

follows:

 Vinyl Chloride: Vinyl chloride was detected in two samples above its screening criteria.
Vinyl chloride was detected in the sample from existing well E172GW001 at a
concentration of 2.3 ug /L, and in the sample from DPT groundwater probe E172GP002
at a concentration of 4.4 ug/L. Both detections exceed the MCL of 2 pug /L.

Detections exceeding screening criteria are shown in Figure 4-2.
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4.3 COPC Summary

Based on the additional sampling and analysis, several VOCs were identified as COPCs for
surface soil (1,2-DCE, methylene chloride, and vinyl chloride), subsurface soil
(chlorobenzene ,1,2-DCE, methylene chloride and TCE), and shallow groundwater (vinyl
chloride). These COPCs are further evaluated in Section 5.0 to assess whether they should
be considered COCs.
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TABLE 4-1

Summary of Detections in Surface Soil Samples- January 2002 Sampling
RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

RFI REPOAT ADDENDUM & CMS WORK PLAN, COMBINED SWMU 87, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION 0
JANUARY 2003

EPA Region EPA Region Zone E Range
Sample  Concentration Il Residential 1l Industrial of Background
Analyte Location (mg/kg) Qualifier RBC RBC SSL  Concentrations
Volatile Organic Compounds
1,1-DCA 172SB015 0.0198 = 780 20,000 1 NA
1725B016 0.0152 =
1725B018 0.0028 J
1,2-DCE (total) 172SB015 0.022 = 70 18,000 0.02 NA
1725B016 0.023 =
17258018 0.0053 =
1725B019 0.0005 J
1,3-DCB 17258015 0.0010 J 7 1,800 1 NA
1,4-DCB 17258011 0.0005 J 27 240 1 NA
17288013 0.0005 J
172SB015 0.0016 J
1725B016 0.0005 J
17258017 0.0003 J
1725B018 0.0003 J
1725B019 0.0003 J
Acetone 17258011 0.232 = 780 20,000 0.8 NA
1725B012 0.0189 =
1725B013 0.0424 =
1725B014 0.105 =
1728B015 0.0716 =
1728B017 0.0186 =
172SB018 0.304 =
172SB019 0.0153 =
Chlorobenzene 172SB015 0.0013 J 160 41,000 0.07 NA
cis-1,2-DCE 1725B015 0.022 = 78 2,000 0.02 NA
1728B016 0.023 =
1725B018 0.0053 =
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TABLE 4-1
Summary of Detections in Surface Soil Samples- January 2002 Sampling
RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex
EPA Region EPA Region Zone E Range
Sample Concentration Ill Residential Il Industrial of Background
Analyte Location (mg/kg) Qualifier RBC RBC SSL  Concentrations
cis-1,2-DCE 1725B019 0.0005 J 78 2,000 0.02 NA
Ethylbenzene 1725B016 0.0007 J 780 20,000 0.7 NA
MEK (2-Butanone) 17258011 0.0109 J 4700 120,000 04 NA
1725B013 0.0053 J
17258015 0.0038 J
17258016 0.0t J
Methylene Chloride 17258011 0.0016 J 85 760 0.001 NA
1725B012 0.0036 J
1725B013 0.0028 J
1725B014 0.0009 J
172SB015 0.0031 Jd
1728B016 0.0025 J
1728B017 0.0016 J
17288018 0.0014 J
17258019 0.0022 J
PCE 17258018 0.0021 J 12 110 0.003 NA
Toluene 17288011 0.0006 J 1,600 41,000 0.6 NA
1725B013 0.0005 Jd
172SB015 0.0006 J
1728B016 0.0005 J
172SB017 0.0003 J
1725B018 0.0003 J
1725SB019 0.0003 J
TCE 172S5B016 0.0006 J 58 520 0.003 NA
17258018 0.0005
Vinyl chloride 1725B015 0.0026 J 0.43 38 0.0007 NA
1725B018 0.0018 J
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TABLE 4-1
Summary of Detections in Surface Soil Samples- January 2002 Sampling
RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex
EPA Region EPA Region Zone E Range
Sample Concentration I Residential Y Industrial of Background
Analyte Location {mo/kag) Qualifier RBC RBC SSL  Concentrations
m+p Xylene 1728B015 0.0017 J 16,000 10 NA
17258016 0.0019 J
o-Xylene 1725B015 0.0017 Jd 16,000 9 NA
172SB016 0.0006 J
Xylenes, Total 172SB015 0.0034 J 16,000 100 NA
172SB016 0.0024 J
Semivolatile Organic Compounds
1,2-DCB 1725B015 0.0273 = 700 18,000 8.5 NA
1,4-DCB 172SB0o12 0.0509 J 27 240 1 NA
Anthracene 17258013 0.01 J 2,300 61,000 6,000 NA
Fluoranthene 1725B011 0.0837 J 310 82,000 2150 NA
1725B013 0.124 J
Naphthalene 17258013 0.0094 J 160 41,000 42 NA
Pyrene 172SB011 0.0790 J 230 61,000 2100 NA
1725B013 0.138 J
BEQs
E1725B011 0.3217 0.087 0.78 NA 1.34
E1725SB012 0.317
E172SB013 0.3172
E17258014 0.2116
Pesticides
p.p'-DDD 17288008 0.0025 J 27 24 8 NA
1728B009 0.0025 J
p.p-DDE 17288008 0.0034 J 1.9 17 30 NA
17258009 0.0038 J
17258010 0.0245 Jd
p.p-DDT 17258008 0.004 J 1.9 17 16 NA
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TABLE 41
Summary of Detections in Surface Soil Samples- January 2002 Sampling
RFI Raport Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex
EPA Region EPA Region Zone E Range
Sample Concentration il Residential 1! industrial of Background
Analyte Location (mg/kg) Qualifier RBC RBC SSL  Concentrations
p.p-DDT 1725B009 0.0042 J 1.9 17 16 NA
17258010 0.0242 J
Inorganics
Arsenic 17258008 359 = 0.43 3.8 14.5 0.95-68
172SB009 3.91 =
1725B010 10.4 =
Chromium, Total 1725B008 29.2 = 23 610 19 2.3-567
172SB009 47.7 =
1725B010 791 =
17258011 59.6 =
172SB012 51.3 =
17258013 39.5 =
172SB014 43.9 =

Concentrations in bold and outlined within the table indicate an exceedance of the appropriate screening criteria.
= Indicates that the analyte was detected at the concentration shown.

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

U Indicates that the concentration was not detected.
UJ Indicates that the concentration was not detected and is estimated.

NA Not Applicable
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TABLE 4-2

Summary of Detections in Subsurface Soil Samples- January 2002 Sampling
RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charieston Naval Complex

RF REPORT ADDENDUM & CMS WORK PLAN, COMBINED SWMU 87, ZONE £
CHARLESTON NAVAL COMPLEX

REVISION 0
JANUARY 2003

EPA Region EPA Region

Zone E Range

Concentration (it Residential il industrial of Background
Analyte Station ID {mg/kg) Qualifier RBC RBC SSL Concentrations
Volatile Organic Compounds
1,1-DCA 172SB015 0.106 J 780 20,000 1 NA
1725B016 0.013 =
1725B018 0.0013 J
1,2-DCE (total) 172SB015 0.19 J 70 18,000 0.02 NA
1728B016 0.017 =
172SB018 0.001 J
1,3-DCB 1725B015 0.0965 7 1,800 1 NA
1725B016 0.0008 J
1,4-DCB 1725B013 0.0005 J 27 240 1 NA
1725B014 ~ 0.0003 J
1723B015 0.212 J
172SB016 0.0018 J
17258017 0.0002 J
1725B018 0.0003 J
1728B019 0.0002 J
Acetone 1725B011 0.0113 = 780 20,000 0.8 NA
1725B012 0.0324 =
1725B014 0.0838 =
172SB015 0.619 J
172SB0O16 0.138 =
1725B017 0.0349 =
1725B018 0.0383 =
Carbon Disulfide 1725B012 0.0021 J 780 20,000 2 NA
Chlorobenzene 172SB015 0.31 J 160 41,000 0.07 NA
1725B016 0.0037 J
cis-1,2-DCE 172SB015 0.19 J 78 NA 0.02 NA
1725B016 0.0170 =
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TABLE 4-2
Summary of Detections in Subsurface Soil Samples- January 2002 Sampling
RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex
EPA Region EPA Region Zone E Range
Concentration Ill Residential 1l Industrial of Background
Analyte Station ID {mg/kg) Qualifier RBC RBC SSL Concentrations
cis-1,2-DCE 1725B018 0.001 J 78 NA 0.02 NA
Ethylbenzene 172SB016 0.0003 J ‘ 780 20,000 0.7 NA
MEK (2-Butanone) 1725B016 0.0076 J 4700 120,000 0.4 NA
Methytene Chloride 1725B012 0.0027 J 85 760 0.001 NA
172SB013 0.0024 J
17258014 0.0023 J
1728B016 0.0022 J
17258017 0.0017 J
172SB018 0.0016 J
172SB019 0.0016 J
PCE 1725B014 0.0004 J 12 110 0.003 NA
Toluene 1725B011 0.0003 J 1600 41,000 0.6 NA
1725B013 0.0005 J
1725B014 0.0004 J
172SB015 0.0516 J
1725B016 0.0008 J
TCE 172SB015 0.0738 J 58 520 0.003 NA
Vinyl chioride 1725B016 0.0011 J 0.43 38 0.0007 NA
1725B018 0.0019 J
m+p Xylene 1725B016 0.0009 J 16,000 41,000 10 NA
o-Xylene 1725B016 0.0003 J 16,000 41,000 9 NA
Xylenes, Total 1725B016  0.0012 J 16,000 41,000 100 NA
Semivolatile Organic Compounds
1,2,4-TCB 17258012 0.0068 J 78 2,000 25 NA
1,2-DCB 172SB015 1.89 = 700 18,000 8.5 NA

1725B016 6.0172 =
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TABLE 4-2
Summary of Detections in Subsurface Soil Samples- January 2002 Sampling
RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex
EPA Region EPA Region Zone E Range
Concentration lil Residential 1t Industrial of Background
Analyte Station ID (mg/kg) Qualifier RBC RBC SSL Concentrations
1,4-DCB 17258012 0.0509 J 27 240 1 NA
2-Chlorophenol 17258012 0.0113 J 39 1,00C 2 NA
2-Methylnaphthalene  172SB012 0.0075 J 160 4,100 1.1 NA
3-Methylphenol/4- 17258012 0.0113 J 390 10,000 20 NA
Methylphenol
{(mp-Cresol)
Acenaphthene 1728B012 0.0082 J 470 12,000 285 NA
Anthracene 1725B012 0.011 J 2300 61,000 6,000 NA
Benzyl Alcohol 1728B012 0.0193 J 2300 61,000 44 NA
Carbazole 1725B012 0.0124 J 32 290 03 NA
Dibenzofuran 1728B012 0.0085 J 31 820 3.8 NA
Di-n-octylphthalate 1725B012 0.0153 d 160 4,100 5,000 NA
Diphenylamine 1725B012 0.0114 J 200 5,100 13 NA
Fluoranthene 1725B011 0.0127 J 310 82,000 2150 NA
172SB012 0.0157 J
172SB014 0.0115 J
Fluorene 17288012 0.009 J 310 8,200 230 NA
Hexachlorobenzene  172SB012 0.0098 J 0.4 36 1 NA
Pyrene 1725B011 0.0112 J 230 6,100 2,100 NA
1725B012 0.0119 J
1723B014 0.0114 J
BEQs
E172SB011 0.3111 = 0.87 0.78 NA 14
E1728B012 0.2579 =
E172SB013 0.2487 =
E172SB014 0.2629 =
Pesticides
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TABLE 4-2
Summary of Detections in Subsurface Soil Samples- January 2002 Sampling
RF1 Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex
EPA Region EPA Region Zone E Range
Concentration Il Residential Il Industrial of Background
Analyte Station ID {mg/kg) Qualifier RBC RBC SSL Concentrations
p,p-DDD 172SB009 0.0025 J 2.7 24 8 NA
p,p-DDE 172SB009 0.003 J 1.9 17 30 NA
p,p-DDT 1725B009 0.0037 J 1.9 17 16 NA
Inorganics
Arsenic 1725B008 7.95 = 0.43 3.8 14.5 0.83-26
172SB009 4.58 =
17258010 296 =
Chromium, Tolal 17258008 406 = 23 610 19 1.6-75
17258009 49.3 =
1725B010 13.8 =
172SB011 27.3 =
17258012 15.3 =
17258013 21.3 =
1725B014 211 =

Concentrations in bold and outlined within the table indicate an exceedance of the appropriate screening criteria.
= Indicates that the analyle was detected at the concentration shown.

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

U Indicates that the concentration was not detected.
UJ Indicates that the concentration was not detected and is estimated.

NA Not Applicable
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TABLE 43

RF REPORT ADDENDUM & CMS WORK PLAN, COMBINED SWMU 87, ZONE E

Detected Concentrations from Groundwater Samples - January 2002 Sampling

RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003

Concentration

EPA Region Il

Analyte Sample Location (ng/L) Cualifier Tap Water RBC MCL

1,1-DCA E172GP00118 0.8 J 80 NA
E172GP00218 0.38 J

1,2-DCB E172GP00218 1.0 J 55 600

1,2-DCE (Total) E172GP00218 4.2 J 5.5 70
E172GP0118 43 J

1,2-Dichloropropane 172GP00118 0.99 J 0.16 5

Benzene E172GP00218 0.3 J 0.32 5

cis-1,2-DCE E172GP00118 43 J 6.1 70
E172GP00218 42 J

Chlorobenzene E172GW001 12.7 = 11 100
E172GP0218 218 =

Methyl ethyl ketone E172GP00218 18 J 190 NA

Toluene E172GP0118 0.3 J 75 1,000
E172GP0218 0.23 J
E172GP0318 0.18 J

TCE E172GP0118 1.3 J 1.6 5

Vinyt Chloride E172GW001 23 J 0.019 2
E172GP0218 4.4 J

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

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

U Indicates that the concentration was not detected.
UJ Indicates that the concentration was not detected and is estimated.

NA Not Applicable
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5.0 COPC/COC Refinement

The Zone E RFI Report, Revision 0 (EnSafe, 1997) identified arsenic, BEQs, and dieldrin as
surface soil COCs for the unrestricted (i.e., residential) land use scenario, and arsenic as a
surface soil COC for the industrial land use scenario. Chlorobenzene, 1,4-DCB, and 1,2-DCE
(total) were identified in the RFI report as shallow groundwater COCs, and arsenic and

manganese as deep groundwater COCs for Combined SWMU 87.

Additional soil and groundwater sampling conducted by CH2M-Jones during 2002, as
described Section 4.0, identified the following additional COPCs - 1,2-DCE, methylene
chloride, and vinyl chloride in surface soil, chlorobenzene, 1,2-DCE, methylene chloride,

and TCE in subsurface soil, and vinyl chloride in shallow groundwater.

In addition to the original screening criteria, current screening criteria for Zone E includes
comparing VOC concentrations in soil to SSLs with a DAF of 1. The results of this screening

are also discussed as part of the following section.

5.1 Rescreening of VOCs in Soil Using SSL (DAF = 1)

5.1.1 1,2-DCE (Total)

1,2-DCE was not identified as a COC in the RFI, but it exceeded the SSL (DAF=1) of 0.02
mg/kg for cis-1,2-DCE at four surface soil and two subsurface soil sample locations from
the RFI and January 2002 sampling events. 1,2-DCE detections in surface soil samples
exceeding the SSL (DAF=1) were found at E1725B005 (at 0.058 mg/kg), E1725B006 (at 0.031
mg/kg), at E1725B015 (at 0.022 mg/kg), and at E1725B016 (at 0.023 mg/kg). In subsurface
soil samples, 1,2-DCE detections exceeded the SSL (DAF=1} at two locations E172SB005 (at
0.10 mg/kg) and E1725B015 (at 0.19 mg/kg). Table 5-1 shows soil detections of 1,2-DCE at
the site.

A site-specific SSL has been calculated for 1,2-DCE for the paved and unpaved scenarios.
The SSL calculations are included in Appendix D. The site-specific SSL for the unpaved
scenario 1s 0.32 mg/kg, and the SSL for the paved scenario is 2.07 mg/kg. The average
surface soil 1,2-DCE concentration at this site was calculated to be 0.0104 mg/kg as shown
in Table 5-1. This value is below the site-specific SSLs for both the unpaved and paved
scenarios, indicating that surface soil detections of 1,2-DCE are not a leaching concern at
this site.
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The average subsurface 1,2-DCE concentration at this site is 0.0194 mg/kg, which is also
below the site-specific SSL for both the unpaved and paved scenarios, indicating that
subsurface soil detections of 1,2-DCE are not a leaching concern at this site.

1,2-DCE detections in the groundwater samples at the site have been below the EPA Region
III tap water RBC and MCL, indicating that there is no significant leaching of 1,2-DCE into
groundwater. Based on these observations, 1,2-DCE is not considered a COC for soils at
Combined SWMU 87.

5.1.2 Chlorobenzene

The Zone E RFI Report, Revision 0 did not identify chlorobenzene as a soil COC. One
chlorobenzene detection of 0.13 mg/kg in the surface soil sample from RFI boring location
E172SB006 and one detection in the subsurface soil sample from boring location E1725B015
at 0.31 mg/kg exceeded the SSL (DAF=1) of 0.07 mg/kg. Additional soil samples were
collected during February 2002 to delineate this exceedance. Table 5-1 shows soil detections

of chlorobenzene at the site.

A site-specific SSL was calculated for chlorobenzene for both the paved and unpaved
scenarios. The SSL for the unpaved scenario is 2.53 mg/kg, and for the paved scenario the
SSL is 16.4 mg/kg. The SSL calculations are included in Appendix F. The chlorobenzene
detections at this paved site are below these SSL values, indicating that these detections do
not pose a leaching concern at this site. Based on this information, chlorobenzene is not
considered a soil COC at this site.

5.1.3 Chloromethane

Chloromethane was not identified as a COC in the RFI, but it exceeded the risk-based SSL
(DAF=1) from the EPA Region III RBC Table of 0.00054 mg/kg in two subsurface soil
samples from E5645B001 (at 0.007 mg/kg) and E1725B006 (at 0.003 mg/kg).

During the January 2002 sampling, soil borings E5725B016 through E5725B019 were
advanced to delineate the chloromethane exceedances. Chloromethane was not detected
above its laboratory detection limit in these surface and subsurface soil samples. Table 5-1

shows soil detections of chloromethane at the site.

Site-specific SSLs have been calculated for chloromethane for the unpaved and paved
scenarios. The SSL for chloromethane under the unpaved scenario is 0.0047 mg/kg, and the
SSL for the paved scenario is 0.031 mg/kg. These SSL calculations are included in Appendix
F.
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Chloromethane was not detected in any of the 19 surface soil samples anlyzed for this
chemical. It was detected in only two of the 19 subsurface soil samples analyzed for it. The
average concentration of these two detects (0.003] and 0.007] mg/kg) is 0.005 mg/kg, which
is approximately equal to the unpaved site-specific SSL {0.0047 mg/kg), and well below the
paved site specific SSL (0.031 mg/kg). Additionally, chloromethane was not detected above
laboratory detection limits in any shallow or deep groundwater samples from the RFI or
2002 sampling events conducted at the site. Based on these observations, chloromethane is
not considered a COC at this site.

5.1.4 Methylene Chloride

Methylene chloride was not identified as a COC during the RFL Table 5-1 shows methylene
chloride detections in soil at the site.During the 2002 sampling for VOCs, methylene
chloride was detected above its SSL of 0.001 mg/kg in all surface soil sampleé, with
detections ranging from 0.0014 mg/kg to 0.0022 mg/kg. It was also detected in seven
subsurface soil samples with detections ranging from 0.0016 mg/kg to 0.0027 mg/kg.

Site-specific SSLs were calculated for methylene chloride for the unpaved and paved
scenarios. The SSLs are 0.003 mg/kg for the unpaved scenario and 0.02 mg/kg for the

paved scenario. The SSL calculations are included in Appendix F.

The methylene chloride detections at this paved site are all below both the paved and
unpaved site-specific SSLs , indicating that these detections do not pose a leaching concern
at the site.

Methylene chloride has not been detected above laboratory detection limits in groundwater
samples collected during the 2002 sampling or during historic RFI sampling events at the
site. This indicates that methylene chloride is not a threat to groundwater quality. Based on
these observations, methylene chloride is not considered a COC at this site.

5.1.5 PCE

PCE was not identified as a COC in the RFI, but one detection of 0.52 mg/kg in the surface
soil sample in E5725B005 exceeded its SSL (DAF=1) of 0.003 mg/kg, which is based on
current screening criteria. During the January 2002 sampling event, soil borings E572SB015,
E5725B016, and E5725B(19 were advanced to delineate the PCE exceedance at RFI boring
location E5725B005. PCE was not detected above its laboratory detection limit in subsurface
soil samples from these boring locations. The only PCE detection in surface soil samples
collected during the January 2002 sampling event was from E5725B018 at 0.0021 mg/kg,
below its SSL.
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Site-specific SSLs calculated for PCE for the unpaved and paved scenarios are 0.15 mg/kg
and 0.97 mg/kg, respectively. The SSL calculations are included in Appendix F. PCE
detections in surface and subsurface soil at this paved site are below both the site-specific

paved and unpaved SSLs, indicating that these detections are not a leaching concern.

Additionally, PCE was detected in only one groundwater sample from E172GW001 during
the fourth RFI sampling event, at 2 ug/L (below the MCL of 5 pg/L). There were no other
detections of PCE in this well from previous sampling events, and no detections in any
other wells from any of the sampling events from the RFI or January 2002 sampling. There
appears to be no evidence of a significant presence of PCE at the site based on its sporadic
occurrence in soil as discussed above. Therefore, PCE is not considered a soil COC at
Combined SWMU 87.

5.1.6 TCE

TCE was not considered a COC during the RF], but one subsurface soil detection of 0.0738
mg/kg at E1725B015 (from the January 2002 sampling event) exceeded the generic SSL
(with a DAF=1) for TCE of 0.003 mg/kg. There were no other detections of TCE above its

generic SSL (DAF=1) in surface or subsurface soil samples at the site.

Site-specific SS5Ls were calculated for TCE for the unpaved and paved scenarios and are
0.055 mg/kg and 0.36 mg/kg, respectively. The SSL calculations are included in Appendix
F. The average subsurface TCE concentration for the site was calculated to be 0.0066 mg/kg,
which is below both the site-specific paved and unpaved SSLs, indicating that TCE in soil at
this site is not a leaching concern. Based on these observations, TCE is not considered a
COC in soils at this site.

5.1.7 Vinyl Chloride

Vinyl chloride was not considered a COC during the RFI, but two surface soil samples
showed detections of vinyl chloride above its generic SSL (DAF=1) of 0.0007 mg/kg
(E172SB015 at 0.0026 mg/kg and E172SB018 at 0.0018 mg/kg). Also, two subsurface soil
samples showed detections of vinyl chloride above its generic SSL (DAF=1) of 0.0007
mg/kg (E1725B016 at 0.0011 mg/kg and E172SB018 at 0.0019 mg/kg).

Site-specific SSLs were calculated for vinyl chloride for both the unpaved and paved
scenarios as (.006 mg/kg and 0.04 mg/kg, respectively. The SSL calculations are included
mn Appendix F.

The individual vinyl chloride detections at E1725B015 and E1725B018 are below both the
site-specific unpaved and paved SSLs, indicating that vinyl chloride is not a leaching
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concern. Similarly, the individual vinyl chloride detections at E1725B016 and E1725B018 are
below both the site-specific unpaved and paved SSLs, indicating the vinyl chloride is not a
leaching concern. For this reason, vinyl chloride is not considered a COC in soil at
Combined SWMU 87.

5.2 Soil COCs

5.2.1 Arsenic

Arsenic was identified as a COC in the Zone E RFI Report, Revision 0 based on a detection of
66.5 mg/kg in the surface soil sample from the RFI boring location E0875B001, which
exceeded the Zone E BRC of 23.9 mg/kg. During the January 2002 soil sampling event,
surface and subsurface soil samples were collected at borings E5725B008 through
E572SB010 to further delineate the nature and extent of arsenic. Table 5-1 shows detections
of arsenic from the RFI and January 2002 sampling events. Arsenic was detected in all three
surface soil samples exceeding its residential and industrial RBCs, but did not exceed the
Zone E maximum background concentration for arsenic of 68 mg/kg. Arsenic was detected
in the subsurface soil samples, but the concentrations did not exceed the SSL of 14.5 mg/kg.

A 95-percent Upper Confidence Limit (UCLos) exposure concentration estimate was
calculated from surface soil arsenic concentrations at the site to be 22.8 mg/kg. Table 5-3
shows the UCLgs calculations.

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 22.8 mg/kg, arsenic would be considered a
COC for unrestricted land use but not industrial land use.

5.2.2 BEQs

The RFI report identified BEQs in surface soil as COCs based on exceedances of the
residential RBC of 0.088 mg/kg for benzo[a]pyrene. None of the BEQ detections in surface
and subsurface soils exceed the respective CNC sitewide reference concentrations of 1.304
mg/kg for surface soil and 1.4 mg/kg for subsurface soil. Table 5-1 shows detected BEQ
concentrations in soils at this site. Based on this observation, BEQs are not considered a
COC at this site.
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5.2.3 Dieldrin

Dieldrin was identified as a surface soil COC in the RFI report, based on an exceedance of
its SSL. One surface soil detection of 0.29 mg/kg at EO87SB001 exceeded its SSL (DAF=10) of
0.002 mg/kg. During the January 2002 soil sampling event, soil borings E5725B008 through
E572SB010 were advanced to delineate this dieldrin exceedance. The single detection at
E572SB001 could be a result of the impact of potential past application of pesticides along
historic railroad lines, which are shown to run through this location in Figure G-1 (included
in Appendix G). Railroad lines currently exist approximately 40 ft north of soil boring
location E0875B001. Dieldrin was not detected above its laboratory detection limit in the
subsurface soil at this location, indicating that this detection is not a leaching concern.

The average dieldrin concentration in surface soil is 0.0242 mg/kg, as indicated in Table 5-1.
Site-specific SSLs were calculated for dieldrin and are 0.08 mg/kg and 0.012 mg/kg for the
paved and unpaved scenarios, respectively. The SSL calculations are included in Appendix
F.

The average surface soil dieldrin concentration is above the site-specific SSL for the
unpaved scenario, but below the site-specific SSL for the paved scenario. The site is
expected to remain paved in the future, and the single detection of dieldrin in surface soils
at this site does not exceed the paved SSL, indicating that this detection does not pose a

leaching concern under current site conditions.

Dieldrin was also not detected in any of the other surface or subsurface soil samples at the
site. Additionally, dieldrin was not detected above laboratory detection limits in the
groundwater indicating that the detections in soil do not pose a threat to groundwater at

the site, under current site conditions.

Should future land use change and the pavement at the site be removed, the single
detection of dieldrin above the site-specific SSL could potentially be of significance to
leaching concerns. Therefore, dieldrin will be retained as a soil COC for the unrestricted

land use scenario but not for the industrial land use scenario.

5.2.4 Summary of COCs in Soil

Based on the results of soil sampling from the RFI and additional investigations conducted
during January 2002, as well as the discussions presented above, arsenic and dieldrin in soil
have been identified as surface soil COCs for the unrestricted land use scenario, but not for

the industrial land use scenario.
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5.3 Groundwater COCs

5.3.1 Shallow Groundwater COCs

1,2-DCE

1,2-DCE was identified as a COC in the Zone E RFI Report, Revision 0 for shallow
groundwater based on a single exceedance of the MCL of 70 ug/L in E172GW001 during
the fourth RFI sampling event. 1,2-DCE did not exceed the MCL in the three previous RFI
sampling events and one RFI sampling event after the MCL exceedance in this well. Table
5-2 shows 1,2-DCE detections in shallow groundwater samples from site wells. In addition,
1,2-DCE was not detected above the MCL during the January 2002 investigation. Generally,
based on these observations, a chemical would not be considered a COC in shallow
groundwater. However, because DCE can biologically degrade to vinyl chloride, which has
a much lower MCL than DCE, it is retained as a shallow groundwater COC.

1,4-DCB

1,4-DCB was identified as a COC for shallow groundwater in the RFL, based on one
detection of 6.0 ug/L in well E172GW001 above the EPA Region IlI tap water RBC of 4.8
ug/L, however this detection was below the MCL of 75 pg /L. Table 5-2 shows 1,4-DCB
detections in shallow groundwater samples from site wells. There were no other
exceedances of the MCL of 75 pg/L during any of the RFI sampling events at E172GW001.
Therefore, 1,4-DCB is not considered a COC.

Chlorobenzene

Chlorobenzene was identified as a COC for shallow groundwater. Table 5-2 shows
chlorobenzene detections in shallow groundwater samples from site wells. Low levels of
chlorobenzene were detected in well E172GW001 above its MCL of 100 pg/L during all four
of the RFI sampling events, with detections ranging from 110 pg /L to 330 ug/L. During the
February sampling event, this well was resampled and three DPT samples were collected
downgradient of this well. Chlorobenzene was not detected above its MCL in any of the
samples. The previous sampling event at well E172GW001 was the fourth RFI sampling
event conducted during March 1998, which showed a detection of 120 ug/L. The February
2002 resampling of this well did not show detections above laboratory detection limits,

indicating the absence of chlorobenzene in groundwater at this location.

None of the groundwater samples collected in the DPT locations downgradient of this well
during February 2002 showed chlorobenzene detections above laboratory detection limits,
indicating that the historic chlorobenzene detections in well E172GW001 may have been a
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localized occurrence of chlorobenzene, and that in the four years between the last RFI
sampling event (March 1998) and the February 2002 sampling event, natural attenuation of
chlorobenzene could be occurring at this location. However, chlorobenzene will be retained

as a COC in shallow groundwater at this site.

PCE

PCE was not identified as a COC in the RFI report for groundwater. There was only one
detection of PCE above laboratory detection limits, from among all groundwater samples
collected during four RFI sampling events at the site. This detection of 2 pug/L from the
fourth sampling event in well E172GW001 is below the MCL for PCE of 5 pg/L. PCE was
detected above its MCL in DPT groundwater samples collected as part of the Zone L
sanitary and storm sewer investigations, as discussed in Section 6.0 of this report. Based on

these detections, PCE is considered a COC in shallow groundwater at this site.

TCE

TCE was not identified as a COC in the RFI report for shallow groundwater. Table 5-2
shows TCE detections in shallow grdundwater samples from site wells. However, during
the rescreening of the RFI data by CH2M-Jones, one detection of TCE at 6 pug/L, in well
E172GW001 during the third sampling event of the RFI (January 1997), was noted as
exceeding its MCL of 5 ng/L. TCE did not exceed its MCL in any of the preceding or
succeeding RFI sampling events or during the February 2002 sampling in this well. TCE has
not been identified as a COC in surface or subsurface soils at this site, and the low levels of
TCE detected in groundwater do not indicate a significant release of TCE at the site.
Additionally, TCE was detected in several groundwater samples above its MCL, as
discussed in Section 6.0, in several DPT borings installed to collect groundwater samples as
part of the Zone L sanitary and storm sewer investigations. Based on these observations,
TCE is considered a COC in shallow groundwater at this site.

Vinyl Chloride

Vinyl chloride was not identified as a COC in the RFI report shallow groundwater. Table 5-
2 shows vinyl chloride detections in shallow groundwater samples from site wells.Vinyl
chloride detections exceeded its MCL of 2 pg/L during all but one of the RFI sampling
events, ranging from 14 pg/L to 140 pg/L. During the February 2002 sampling event, vinyl
chloride was detected in E172GW001 at 2.3 ug/L and in the DPT sample from E172GP002 at
4.4 ng/L. Both detections exceeded the MCL of 2 ug /L. Vinyl chloride is being considered a
shallow groundwater COC at this site.
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5.3.2 Deep Groundwater COCs

Arsenic
Arsenic was identified as a COC in the Zone E RFI Report, Revision 0 based on a single

detection. Arsenic exceeded its EPA Region III tap water RBC of 0.045 pug/L in E172GW02D,
with detections ranging from 18.5 pug/L to 33 ug/L in four sampling events. None of the
detections exceeded the State of South Carolina MCL for arsenic of 50 ug/L. Based on this
observation, arsenic is not considered a COC at the site. Table 5-2 shows arsenic detections

in deep groundwater at the site.

Manganese

The RFI report identified manganese as a deep groundwater COC based on a detection of of
1,240 pg/L in well E172GW02D during the first sampling event. This detection exceeds the
maximum Zone E deep groundwater background manganese concentration of 865 pug/L.
No primary MCL has been established for manganese. Table 5-2 shows the manganese
detections in this well during the four RFI sampling events.

The RFI report compared the manganese detections with a tap water RBC value of 84 pg/L.
However, the tap water RBC value published in the EPA Region Il RBC Table (EPA, 2000)

is 5,100 pg/L. The manganese detections in deep groundwater at the site do not exceed this
tap water RBC. Therefore, manganese in deep groundwater is not considered a COC at this

site.

5.4 COC Summary

Based on the discussions above, arsenic and dieldrin in surface soils have been retained as
COCs for the unrestricted land use scenario. 1,2-DCE has been retained as a shallow
groundwater COC due to the potential for its biodegradation into vinyl chloride, which has
a lower MCL than 1,2-DCE. Low-level concentrations of chlorobenzene and vinyl chloride
have been detected in shallow groundwater, above their respective MCLs, therefore they
have also been retained as shallow groundwater COCs. Low-level detections of PCE and
TCE slightly above their respective MCLs also occurred in several DPT groundwater
samples that were collected at this site as part of the Zone L sanitary and storm sewer
investigations; therefore PCE and TCE are identified as COCs.

A CMS Work Plan is included in Section 8.0 of this document to present the steps for a
focused CMS for soil and groundwater at the Combined SWMU 87 site.
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TABLE 5-1
Concentrations of COPCs in Surface and Subsurface Soil
RFI Report Addendum and CMS Work Pfan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA

Region Il Region Ill Range of Zone

Sample Concentration Residential Industrial E Background

Analyte Location {mg/kg) Qualifier RBC RBC SSL  Concentrations

Arsenic Surface Soil 0.43 38 145 0.95-68
E087SB001 66.5 =
E1725B001 16.5 =
E172SB002 12.5 =
E172SB003 82 =
E172SB004 6.1 =
E1725B005 48 =
E172SB006 22.6 =
E564SB001 43 =
E5645B002 33 =
E564SB003 36 =
E1725B008 3.59 =
E172SB00g 3.91 =
E172SBO10 104 =
Arsenic Subsurface Soil 043 3.8 14.5 0.83-26

E087SB001 6.6 =
E172SB00t 2.2 =
E1725B002 5.2 =
E1725B003 5.0 =
E1725B004 75 =
E1728B005 53 =
E1725B006 16 =
E564SBC01 42 =
E564SB002 1.7 =
E5645B003 2.2 =

E1725B008 7.95 =
E172SB009 4.58 =
E1725B010 2.96 =
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TABLE 5-1
Concentrations of COPCs in Surface and Subsurtace Soll
RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA
Region Il Region lll Range of Zone
Sample Concentration Residential Industrial E Background
Analyte Location (mg/kg) Qualifier RBC RBC SSL  Concentrations
BEQs Surface Soil 0.88 0.74 NA 1.304
E0875B001 0.439 =
E172SB001 0.385 =
E1725B002 0.485 =
E172SB003 0;299 =
E1725B004 0.299 =
E172SB005 0.485 =
E1725B006 0.450 =
E564SB001 0.508 =
E564SB002 0.296 =
E564SB003 0.186 =
BEQs Subsurface Soil NA NA NA 1.4
E087SB001 0.325 =
E1728B001 0.496 =
E172SB002 0.497 =
E172SB003 0.555 =
E172S8004 0.555 =
E172SB005 0.451 =
E172SB006 0.439 =
E564SB001 0.451 =
E564SB002 0.439 =
E564SB003 0.435 =
Chlorobenzene Surface Soil 160 4,100 0.07 NA
E0875B001 0.006 U
E172SB001 0.007 uJ
E172SB002 0.006 u
E172SB003 0.006 uJ

E1725B004 0.006
E1725B005 0.032
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TABLE 5-1
Concentrations of COPCs in Surface and Subsurface Soil
RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex
EPA EPA
Region I Region Iit Range of Zone
Sample Concentration Residential Industrial E Background
Analyte Location (mg/kg) Qualifier RBC RBC SSL  Concentrations
Chlorobenzene Surface Soil 160 4,100 0.07 NA
E172SB006 0.13 J
E564SB002 0.006 U
E564SB003 0.005 u
E1728B011 0.0078 u
E17258B012 0.0072 u
E1728SB013 0.0068 u
E172S8014 0.0068 u
E1728B015 0.0013 J
E172SB016 0.0056 u
E1725B017 0.0046 U
E172SB018 0.0043 u
E1725B019 0.0053 u
Chlorobenzene Subsurface Soil 0.07 NA
E087SB001 0.006
E172SB001 0.006
E1728B002 0.006
E1728B003 0.007 W
E1725B004 0.007 U
E1725B005 02 =
E172SB006 0.006 U
E564SB001 0.006 U
E5645B002 0.006 U
E564SB003 0.006 V)
E1725B011 0.0056 u
E1728B012 0.0063 u
E1725B013 0.0063 U
E1725B014 0.0052 U
E172SB015 0.31 J
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TABLE 5-1
Concentrations of COPCs in Surface and Subsurface Soil
RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Cormplex

EPA EPA
Regionlli Region Hl Range of Zone
Sample Concentration Residential Industrial E Background
Analyte Location (mg/kg) Quatifier RBC RBC SSL  Concentrations
Chiorobenzene Subsurface Soil 0.07 NA

E172SB016 0.0037
E172SB017 0.0041
E1725B018 0.0043
E1728B019 0.0045
Chloromethane Surface Soil 49 440 0.000516 NA

c c < o

F087SB001 0.012 U
E172SB001 0.014 u
E1728B002 0.013 U
E1725B003 0.012 U
E1725B004 0.012 u
E172SB005 0.064 u
E1725B006 0.018 U
E564SB001 0.013 U
E5645B002 0.011 U
E564SB003 0.011 U
E1725B011 0.0156 U
E1728B012 0.0144 U
E172SB013 0.0136 U
E1725B014 0.0137 u
E172SB015 0.0091 U
E1725B016 0.0111 u
E1725B017 0.0092 U
E1728B018 0.0086 u
E172SB019 0.0106 uU
Chloromethane Subsurface Soil 0.000516 NA
E087SB001 0.013 u
E1725B001 0.012 u
E172SB002 0.013 U
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TABLE 5-1
Concentrations of COPCs in Surface and Subsurface Sail
RFI Report Addendum and CMS Work Plan, Cormbined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA

Region Il Region It Range of Zone

Sample Concentration Residential Industrial E Background

Analyte Location (mg/kg) Qualifier RBC R8C SSL  Concentrations

Chioromethane Subsurface Soil 0.000516 NA
E1725B003 0.014 U
E1725B004 0.014 U
E172SB005 0.012 U
E172SB006 0.003 J
ES64SB001 0.007 J
E564SB002 0.011 U
E564SB003 0.012 U
E172SB011 0.0111 U
E172SB012 0.0126 u
E172SB013 0.0126 u
E1725B014 0.0104 U
E1725B015 0.9430 U
E1725B016 0.0091 U
E1728B017 0.0082 U
E1725B018 0.0086 U
E172SB019 0.0089 U
1,2-DCE (Total) Surface Soil 70 1,840 0.02 NA

E08758001 0.006 U
E1728B001 0.007 u
E1728B002 0.006 u
E172SB003 0.006 U
E172S5B004 0.006 u
E1728B005 0.058 =
E1728B006 0.031 J
E56458002 0.006 U
E56458003 0.005 U
E1725B011 0.0078 U
E1728B001 0.0072 u
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Concentrations of COPCs in Surface and Subsurface Soil
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REVISION 0
JANUARY 2003

Sample Concentration

EPA

Region Il
Residential Industrial

EPA

Region IIf

Range of Zone
E Background

Analyte Location {mg/kg) Qualifier RBC RBC SSL  Concentrations
1,2-DCE (Total) Surface Soil 70 1,840 0.02 NA
E172SB013 0.0068 u
E1725B014 0.0068 U
E1725B015 0.022 =
E172SB016 0.023 =
E17258B017 0.0046 U
E172SB018 0.0053 =
E1725B019 0.0005 J
1,2-DCE (Total) Average Surface 0.0104
Soil Concentration
1,2-DCE (Total) Subsurface Soil 0.02 NA
E0875B001 0.006 U
E1725B001 0.006 U
E1725B002 0.006 u
E1725B003 0.007 u
E1728B004 0.007 u
E1728B005 0.1 =
E172SB006 0.006 U
E564SB001 0.006 U
E5645B002 0.006 U
E5645B003 0.006 U
E1725B011 0.0056 U
E1725B012 0.0063 U
E1728B013 0.0063 U
E1725B014 0.0052 U
E1725B015 0.19 J
£1725B016 0.017 =
E1725B017 0.0041 u
E1725B018 0.001 J
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TABLE 5-1

Concentrations of COPCs in Surface and Subsurface Soil

RFI Report Addendum and CMS Work Plan, Combined SWMLU 87, Zone E, Charleston Naval Complex

RFI REPORT ADDENDUM & CMS WORK PLAN, COMBINED SWMU 87, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION ¢
JANUARY 2003

EPA EPA
Region it Region Il Range of Zone
Sample Concentration Residential Industrial E Background
Analyte Location {(mg/kg) Qualifier RBC RBC SSL  Concentrations
1,2-DCE (Total) Subsurface Soil 0.02 NA
E1725B019 0.0045 U
1,2-DCE (Total) Average 0.0194
Subsurface Soil Concentration
Dieldrin Surface Soil 0.04 0.36 0.002 NA
E087SB001 0.29 J
E1725B001 0.0035 u
E1725B002 0.0032 u
E172SB003 0.0031 U
E1725B004 0.0031 u
E1725B005 0.0032 U
E172SB006 0.0045 U
E564SB001 0.0033 U
E564SB002 0.0028 u
E564SB003 0.0027 U
E172SB008 0.0029 U
E172SB009 0.003 u
E1728SB010 0.0142 U
Dieldrin Average Surface Soil 0.0242
Concentration
Dieldrin Subsurface Soil 0.002 NA
E0875B001 0.0032 U
E172SB001 0.003 U
E1728B002 0.0033 U
E1725B003 0.0036 u
E172SB004 0.0036 u
E172SB005 0.003 U
E1725B006 0.0029 U
E564SB001 0.0029 U
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TABLE 5-1
Concentrations of COPCs in Surface and Subsurface Soil
RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA
Region Il Region il Range of Zone
Sample Concentration Residential Industrial E Background
Analyte Location (mg/kg) Qualifier RBC RBC S8SL  Concentrations
Dieldrin Subsurface Soil 0.002 NA
E5645B002 0.0029 U
E564SB003 0.003 u
E172SB008 0.0031 uJ
E1725B009 0.003 U
E172SB010 0.0608 u
Methytene Chloride Surface Soil 85 760 0.001 NA
E087SB001 0.006 u
E1725B001 0.008 J
E172SB002 0.006 J
E1725B003 0.006 J
E1725B004 0.006 u
E1728B005 0.032 U
E172SB006 0.009 u
E1725B011 0.002 J
E1725B012 0.004 J
E1725B013 0.003 J
E1725B014 0.001 J
E172SB015 0.003 J
E17258B016 0.003 J
E1725B017 0.002 J
E172SB018 0.001 J
E172SB019 0.002 J
ES645B001 0.005 J
E564SB002 0.006 u
E56458003 0.002 J
Methylene Chloride Subsurface Soil 0.001 NA

E087SB001 0.006
E1725B001 0.006
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TABLE 51
Concentrations of COPCs in Surface and Subsurtace Soil
RF1 Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA
Region lll Region il Range of Zone
Sample Concentration Residential Industrial E Background
Analyte Location {mg/kg) Qualifier RBC RBC SSL  Concentrations
Methylene Chloride Subsurface Soil 0.001 NA
E1728B002 0.006 U
E17258003 0.007 U
E1725B004 0.007 U
E1725B005 0.006 U
E172SB006 0.039 U
E172SB011 0.0056 u
E172SB012 0.0027 J
E1725B013 0.0024 J
E172SB014 0.0023 J
E172SB015 0.472 U
E1725B016 0.0022 J
E1725B017 0.00t7 J
E1725B018 0.0016 J
E1725B019 0.0016 J
E5645B001 0.032 U
E564SB002 0.006 u
E564SB003 0.006 u
PCE Surface Soil 12 110 0.003 NA
E0875B8001 0.006 u
E1725B001 0.007 uJ
E1725B002 0.006 u
E1725B003 0.006 uJ
E1728B004 0.006 u
E172SB005 0.52 =
E1725B006 0.009 uJ

E5645B002 0.006
ES645B003 0.005
E1725B011 0.0078
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TABLE 51
Concentrations of COPCs in Surface and Subsurface Soit
Rri Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA
Region lll Region lil Range of Zone
Sample Concentration Residential Industrial E Background
Analyte Location {mg/kg) Qualifier RBC RBC SSL  Concentrations
PCE Surface Soil 12 110 0.003 NA
E172SB012 0.0072 u
E17258013 0.0068 U
E172SB014 0.0068 u
E1725B015 0.0045 u
E1728B016 0.0056 U
E1728B017 0.0046 u
E1725B018 0.0021 J
E172SB019 0.0053 U
PCE Subsurface Soil 0.003 NA
E087SB001 0.006
E1725B001 0.006
E1725B002 0.006
E1725B003 0.007 uJ
E172SB004 0.007 U
E172SB005 0.006 u
E1725B006 0.006 u
E£56488001 0.006 u
E564SB002 0.006 u
E564SB003 0.006 U
E1725B011 0.0056 U
E172SB012 0.0063 u
E1728B013 0.0063 u
E1728B014 0.0004 J
E172SB015 0.472 u
E172SB016 0.0045 u
E172SB017 0.0041 v
E1725B018 0.0043 u
E1725B019 0.0045 u
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TABLE 5-1
Concentrations of COPCs in Surface and Subsuriface Soil
RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA
Region 1l Region lif Range of Zone
Sample Concentration Residential Industrial E Background
Analyte Location {mg/kg) Qualifier RBC RBC SSL  Concentrations
TCE Surface Soil 58 520 0.003 NA
E087SB001 0.006 U
E1725B001 0.007 uJ
E172SB003 0.006 uJ
E1725B004 0.006
E172SB005 0.032 u
E1725B006 0.009 ud
E564SB001 0.007 Ul
E564SB002 0.006 u
E564SB003 0.005 U
E172SB002 0.006 v
E1725B011 0.008 u
E172SB012 0.007 U
E172SB013 0.007 u
E172SB014 0.007 U
E1728B015 0.005 U
E172SB016 0.001 J
E1725B017 0.005 U
E1725B018 0.0000 J
E1725B019 0.005 U
TCE Subsurface Soil 0.003 NA
E087SB001 0.006
E172SB001 0.006
E172SB003 0.007 uJ
E1725B004 0.007 u
E172SB005 0.006 u
E172SB006 0.006 U
ES64SB001 0.006 U
E564SB002 0.606 U
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TABLE 5-1
Concentrations of COPCs in Surface and Subsurface Soil
RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA

Region lll Region Il Range of Zone

Sample Concentration Residential Industrial E Background

Analyte Location (mg/kg) Qualifier RBC RBC SSL  Concentrations

TCE Subsurface Soil 0.003 NA
£5645B003 0.006 U
E1725B002 0.006 U
E17258011 0.0056 u
E1725B012 0.0063 u
E17258B013 0.0063 v
E1725B014 0.0052 U
E17258015 0.0738 J
E1725B016 0.0045 u
E1728B017 0.0041 u
E1725B018 0.0043 u
E17258019 0.0045 u
TCE Average Subsurface Soil 0.0066
Concentration
Vinyl Chloride Surface Soil 0.43 3.8 0.0007 NA

E087SB001 0.012 U
E1725B001 0.014 U
E172SB003 0.012 U
E17258004 0.012 u
E1728B005 0.064 u
E1725B006 0.018 U
E56438001 0.013 U
E564SB002 0.011 U
E5645B003 0.011 u
E1725B002 0.013 U
E17258B011 0.018 U
E172SB013 0.014 u
E1725B014 0.014 U
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TABLE 5-1
Concentrations of COPCs in Surface and Subsurface Soil
RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA

Region Il Region HI Range of Zone

Sample Concentration Residential Industrial E Background

Analyte Location {ma/kg) Qualifier RBC RBC SSL  Concentrations

Vinyl Chloride Surface Soil 043 3.8 0.0007 NA
E1725B015 0.003 J
E1725B016 0.011 u
E1725B017 0.009 u
E1725B018 0.002 J
E1725B019 0.011 u
E1725B012 0.014 u
Vinyl Chloride Subsurface Soil 0.0007 NA

E087SB001 0.013 U
£1725B001 0.012 U
E172SB003 0.014 U
E1725B004 0.014 u
E172SB005 0.012 U
E1725B006 0.012 U
£5645B001 0.012 )
E5645B002 0.011 )
E5645B003 0.012 )
E172SB002 0.013 )
E172SB011 0.0111 )
E1725B012 0.0126 )
E1725B013 0.0126 u
E1725B014 0.0104 )
E172SB015 0.943 U
E172SB016 0.0011 J
E172SB017 0.0082 U
E172SB018 0.0019 J
E172S8B019 0.0089 )
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TABLE 5-1
Concentrations of COPCs in Surface and Subsurface Soil
RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA EPA
Region Il Region lll Range of Zone
Sample Concentration Residential Industrial E Background
Analyte Location {(mg/kg) Qualifier RBC RBC SSL  Concentrations

Concentrations in bold and outlined within the table indicate exceedance of the appropriate screening criteria.
= Indicates that the analyte was detected at the concentration shown.

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

U Indicates that the concentration was not detected.
UJ Indicates that the concentration was not detected and is estimated.

NA Not Applicable
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TABLE 5-2
Concentrations of COPCs in Shallow and Deep Groundwater Samples
RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex
EPA Region HI
Sample Concentration Date Tap Water
Analyte Location {rg/L) Qualifier Collected RBC MCL
Arsenic E172GW02D 185 = 04/02/1996 0.045 50
E172GW02D 242 = 07/19/1996
E172GW02D 33 = 11/14/1996
E172GW02D 28.9 = 01/27/1997
Manganese E172GW02D 1,240 = 04/02/1996 5,100 NA
E172GW02D 1,200 = 07/19/1996
E172GW02D 1,600 = 11/14/1996
E172GW02D 1,320 = 01/27/1997
Chlorobenzene E172GW001 110 = 04/02/1996 1 100
E172GW001 77 = 07/19/1996
E172GW001 130 = 11/14/1996
E172GW001 330 = 01/27/1997
E172GW001 120 = 03/06/1998
E172GW001 72 = 10/12/1998
E172GW001 12.7 = 01/18/2002
E172GW002 5 U 04/02/1996
E172GW002 5 U 07/19/1996
E172GW002 5 U 11/14/1996
E172GW002 5 U 01/27/1997
E172GW002 5 U 10/12/1998
E172GP001 5 u 01/18/2002
E172GP002 21.9 = 01/18/2002
E172GP003 5 u 01/18/2002
1,4-DCB E172GW001 6 J 04/02/1996
E172GWO0M1 5 J 07/19/1996
E172GW001 8 J 11/14/1996
E172GW001 14 = 01/27/1997
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TABLE 5-2
Concentrations of GOPCs in Shallow and Deep Groundwater Samples
RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

SWMUB7172A0C564ZERFIRAREVE.DOC

EPA Region IHI
Sample Concentration Date Tap Water
Analyte Location (prg/L) Qualifier  Collected RBC MCL

1,4-DCB E172GW001 43 J 01/18/2002
E172GW002 10 U 04/03/1996
E172GW002 10 U 07/23/1996
E172GW002 10 U 11/15/1996
E172GW002 10 U 01/28/1997
E172GW02D 10 U 04/02/1996
E172GWO02D 10 uJ 07/19/1996
E172GW02D 10 U 11/14/1996
E172GW02D 10 U 01/27/1997
E172GP001 5 U 01/18/2002
E172GP002 5 U 01/18/2002
E172GP003 5 U 01/18/2002

1,2-DCE (Tetal) E172GW001 3 = 04/02/1996 5.5 70
E172GWQ01 15 = 03/06/1998
E172GW001 16 = 07/19/1996
E172GW001 21 = 11/14/1996
E172GW001 71 = 01/27/1897
E172GW0Ot1 11 U 01/18/2002
E172GW002 5 U 04/02/1996
E172GW002 5 u 07/19/1996
E172GW002 5 U 11/14/1996
E172GW002 5 U 01/27/1997
E172GP001 43 J 01/18/2002
E172GP002 42 J 01/18/2002
E172GP003 5 u 01/18/2002

TCE E172GW001 5 04/02/1996 1.6 5
E172GW001 5 07/19/1996
E172GW001 1 11/14/1996
E172GW001 6 = 01/27/1997
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TABLE 5-2

Concentrations of COPCs in Shallow and Deep Groundwater Samples

RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleslon Naval Complex
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REVISION 0
JANUARY 2003

EPA Region Il
Sample Concentration Date Tap Water
Analyte Location (urg/L) Qualifier Collected RBC MCL
TCE E172GW001 3 J 03/06/1998 1.6 5
E172GW001 1 J 10/12/1998
E172GW001 5 u 01/18/2002
E172GW002 U 04/02/1996
E172GW002 5 U 07/19/1936
E172GW002 5 U 11/14/1996
E172GW002 5 U 01/27/1997
E172GW002 5 U 10/12/1998
E172GP001 1.3 J 01/18/2002
E172GP003 5 u 01/18/2002
E172GP002 5 U 01/18/2002
Vinyl Chloride E172GW001 10 U 04/02/1996 0.019 2
E172GW001 14 = 07/19/1996
E172GWO001 35 = 11/14/1996
E172GW001 140 = 01/27/1997
E172GwW001 26 = 03/06/1998
E172GW001 14 = 10/12/1998
E172GWO001 23 J 01/18/2002
E172GW002 10 u 04/02/1996
E172GW002 10 U 07/19/1936
E172GW002 10 u 11/14/1996
E172GW002 10 u 01/27/1997
E172GW002 5 u 10/12/1998
E172GP001 10 U 01/18/2002
E172GP003 44 J 01/18/2002
E172GP002 10 u 01/18/2002
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TABLE 5-2
Concentrations of COPCs in Shallow and Deep Groundwater Samples
AFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charleston Naval Complex

EPA Region i
Sample Concentration Date Tap Water
Analyte Location (rg/L) Qualifier Collected RBC MCL

Concentrations in bold and outlined within the table indicate exceedance of the appropriate screening
criteria.
= Indicates that the analyte was detected at the concentration shown.

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

U Indicates that the concentration was not detected.
UJ Indicates that the concentration was not detected and is estimated.

NA Not Applicable
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TABLE 5-3
UCL95 Estimate for Arsenic in Surface Soil

RF! Report Addendum and CMS Work Plan, Combined SWMU 87, Charleston Naval Complex

Site: SWMU 87/172/564 (Zone E})
Arsenic Results
Media: Surface Soil
Units: mg’kg
Chemical: Arsenic
STATISTICS
N 13
Detects 13
FOD 100%
Mean of Datect 12.79
Min of Detect 3.30
Max of Detect 66.50
Best Estimate of Mean (arithmetic) 20.1
Best Estimate of Mean (geometric) 8.0
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL35 Normal 213
t-statistic 1.78
UCLY5 Lognormal 228
H-statistic 2.49
UCL95 Nonparametric 3.6
UCL95 Bootstrap 20
95% UPPER TOLERANCE INTERVAL
UTLS5 Normal 44.56
coverage 95%
UTLY5 Lognormal 42.04
coverage 95%
UTL95 Nonparametric 66.50
coverage 93%
DISTRIBUTION TESTING
Population is best described as: LOGNORMAL
Wormma 0.588
Wiag 0.879
Wa-00s 0.866
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TABLE 5-3
UCLS5 Estimate for Arsenic in Surface Soil
RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Charleston Naval Complex
Site: SWMU 87/172/564 (Zone E)

Arsenic Results

Notes:

1. If population does not fit normal or lognormal distribution, check Q-Q plots and W-test
values. The population may be close enough to one of those distributions to subjectively
select a normal or lognormal distribution.

2_For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be
chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely
inflated.

4. If there is >90% nondetection, it is generally impossible to caclulate a UTL or UCL with
any level of confidence.
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6.0 Summary of Information Related to Site
Closeout Issues

6.1 RFI Status

The Zone E RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs/AOCs within Zone E of
the CNC, including Combined SWMU 87. In accordance with the RFI completion process, if
a determination of No Further Investigation (NFI) is made upon completion of the RFI, then
a site may proceed to either NFA status or to a CMS. Evaluation of the RFI data for
Combined SWMLUJ 87 identified several COCs for surface soils, subsurface soils, and
groundwater. Arsenic and dieldrin were identified as soils COCs for the unrestricted land
use scenario. Several VOCs have been identified as shallow groundwater COCs. The
remaining subsections address the issues that the BCT agreed to evaluate prior to site
closeout. Although a No Further Action (NFA) designation is not being requested, these

issues are presented to facilitate decision-making at the site.

6.2 Presence of Inorganics in Groundwater

For the purpose of site closeout documentation, the inorganics in groundwater issue refers
to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and
antimony) in groundwater at concentrations above the applicable MCL, preceded or
followed by detections of these same metals below the MCL or below the practicable

quantitation limit.

There were no detections of antimony in shallow or deep wells above the laboratory
detection limits. There were no detections of arsenic above its MCL in samples from the
shallow or deep groundwater monitoring wells. There were no detections of thallium above
the MCL for shallow groundwater. There was only one detection of thallium at 4 ug/L
above the MCL of 2 pg/L in deep groundwater, but this detection was below the maximum
Zone E deep groundwater background concentration for thallium of 7.4 pg/L . Intermittent
detections of thallium in shallow and deep groundwater at the site above the MCL do not
point to a site-specific source, but can be attributed to natural occurrence. Further

evaluation of this issue is not warranted.
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6.3 Potential Linkage to SWMU 37, Investigated Sanitary
Sewers at the CNC

One groundwater DPT sample from LE037GP036 was collected as part of the Zone L,
SWMU 37 sanitary sewer investigations. This sample location is shown in Figure 6-1. VOCs
1,1-DCA, cis-1,2-DCE, chlorobenzene and TCE were detected above laboratory detection
limits in this sample.

1,1-DCA was detected at 17 pg/L, below its EPA Region III tap water RBC (with a HI=0.1)
of 80 mg /L. Cis-1,2-DCE was detected at 17.9 ug/L, below its MCL of 70 ug /1.
Chlorobenzene was detected at 7.06 pg/L, below its MCL of 100 ug/1. and TCE was
detected at 6.93 pg/L, above its MCL of 5 pg/L. These detections are shown in Table 6-1.
The DPT groundwater data indicate that shallow groundwater has been impacted with
low-level TCE at this location.

6.4 Potential Linkage to AOC 699, Investigated Storm Sewers
at the CNC

Storm sewers run adjacent to the site on the east. SWMU 172 reportedly used to discharge
to two storm drains, as shown in Figure B-2. One DPT groundwater sample along the storm
sewer line was collected within the footprint of AOC 564, at LE699GP058, to assess
groundwater quality in the vicinity of the storm sewer. This DPT groundwaler sample
indicated the presence of the VOCs chlorobenzene, 1,1, DCA ,1,2, DCE, PCE, and TCE.

1,1-DCA was detected at 17.6 pg/L, below its tapwater RBC (with a HI=0.1) of 80 mg/L. cis-
1,2-DCE was detected at 122 pg/L, above its MCL of 70 ug/L. Chlorobenzene was detected
at11.9 ug /L, below its MCL of 100 ug/L. PCE was detected at 9.4 pg/L, above its MCL of 5
ug/L. TCE was detected at 11.9 ug/L, above its MCL of 5 pg/L.

The DPT groundwater data indicate that shallow groundwater has been impacted with
VOCs at this location. 1,2-DCE and chlorobenzene were identified in previous sections as

shallow groundwater COCs at this site. These detections are shown in Table 6-1.

The Navy/EnSafe team is also conducting an assessment of any COCs that may be
discharging via the CNC storm drainage system. This assessment has included the
collection of wet weather stormwater discharges from outfalls at the CNC to the Cooper
River. If this assessment identifies any COPCs from the stormwater drainage system the
services this portion of CNC, any potential linkages from Combined SWMU 87 to these
COPCs will be assessed at that time.
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6.5 Potential Linkage to AOC 504, Investigated Railroad Lines
at the CNC

The nearest railroad line to Combined SWMU 87 is approximately 25 feet northeast of the
site. There is no known linkage between Combined SWMU 87 and the investigated railroad
lines of AQC 504, thus further evaluation of this issue is not warranted.

6.6 Potential Migration Pathways to Surface Water Bodies at
the CNC

The nearest surface water body to Combined SWMU 87 is the Cooper River, which lies
approximately 250 feet northeast of the site. The only potential migration pathway from the
site to surface water is via overland flow via stormwater runoff. The entire site is covered
with buildings and pavement, which eliminates contact of surface soil with stormwater.
Similarly, runoff directed to the storm sewer system, which discharges to the Cooper River,
does not contact the surface soil. No further evaluation of a potential pathway for

contaminant migration via stormwater runoff is warranted.

6.7 Potential Contamination in Oil/Water Separators (OWSs)

An aboveground OWS located at AOC 564 appears to have been removed, based on the
visual site inspection conducted by CH2M-Jones during April 2001, as part of the
Environmental Baseline Survey. There is no evidence of any impact of the site soil and
groundwater from the operations of the OWS. Therefore, further evaluation of this issue is

not warranted.

6.8 Land Use Controls (LUCs)

The CNC BCT has agreed that all of Zone E will have at least some LUCs and restrictions.
At a minimum, these LUCs are likely to include restrictions against residential land use.
The specific type of LUCs to be applied at this site will be further evaluated as part of the
CMS process.
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TABLE 6-1
Summary of Detected VOCs from Zone L Sewer Investigation DPT Samples
RFI Report Addendum and CMS Work Plan, Combined SWMU 87, Zone E, Charfeston Naval Complex

EPA Region lll
Sample Concentration Date Tap Water
Analyte Location {rrg/L) Qualifier Collected RBC MCL
1,1-DCA LEO37GP036 171 = 07/21/1997 80 NA
LE699GPOS8 17.6 = 07/21/1997
Chlorobenzene LE037GP036 7.06 = 07/21/1997 110 100
LE699GPOS8 11.9 = 07/21/1997
cis-1,2-DCE =~ LEO37GP036 17.9 = 07/21/1997 6.1 70
LE699GP058 122 = 07/21/1997
PCE LE699GP058 9.4 = 07/21/1997 14 5
TCE LEO37GP036 6.93 = 07/21/1997 1.6 5
LE699GPO58 1.9 = 07/21/1997

Concentrations in bold and cutlined within the table indicate exceedance of the appropriate screening
criteria.

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

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits
or the value was detected below the laboratory’s quantification fimit.

NA Not applicable
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7.0 Recommendations

SWMU 87 is a former less-than-90-day accumulation area that was once part of the
Charleston Naval Shipyard hazardous waste management system. Located north of
Building 80, the unit is a metal building with an asphalt foundation. Wastes were
accumulated in closed, palletized 55-gallon drums and palletized plastic bags. The
accumulation area was taken out of service in March 1994 and is currently a paved area.

SWMU 172 consists of a former steam-cleaning area north of Building 80. Steam cleaning
was performed on various types of equipment including small engines, generators, and
construction equipment. The unit consisted of a concrete-paved area designed with curbing
and sloping surfaces to drain liquids into two storm drains located between the concrete-
paved area and Building 80, on the south side of the steam-cleaning area. This unit did not
have an enclosure or a roof. Currently, no steam-cleaning operations exist at SWMU 172

and the paved area is being used to store equipment.

AQC 564 consisted of a 300-gallon OWS north of Building 80. Wastewater from machining
and parts-cleaning in Building 80 drained onto a sloped asphalt ramp which fed into an
exterior drain connected to the OWS. At the time of the RF], the OWS had been in operation
for more than 25 years. This OWS was removed by the Navy/DET, as UST No. 38-1,
between January and March 1997, as further described in Section 3.0 of this report.

The Zone E RFI Report, Revision 0 identified chlorobenzene, 1,4-DCB, and 1,2-DCE (total) in
shallow groundwater, and arsenic and manganese in deep groundwater as the COCs for the
Combined SWMU 87. Based on an evaluation of the data and site conditions as discussed
herein, arsenic and dieldrin in surface soil are identified as COCs for the unrestricted land

use scenario.

Several VOCs (chlorobenzene, PCE, TCE, DCE, and vinyl chloride) were identified as COCs
for groundwater. A CMS Work Plan is included in Section 8.0 of this document to describe
the steps for a focused CMS for soil and groundwater COCs at Combined SWMU 87.
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8.0 CMS Work Plan for Combined SWMU 87

Arsenic and dieldrin were identified as soil COCs for the unrestricted land use scenario.
Several VOCs (chlorobenzene, PCE, TCE, 1,2-DCE, and vinyl chloride) have been identified
as COCs in shallow groundwater at this site. Because the site is paved and shallow
groundwater at CNC is not being used for potable consumption, there is currently no
unacceptable exposure or risk from these COCs; however, it is feasible that in the future,
should site conditions change, some exposure could occur. Therefore, a CMS should be
conducted to evaluate potential corrective measures and identify an appropriate remedy for
the site.

This section presents a focused CMS Work Plan. Media cleanup standards (MCSs) are
identified for COCs and potential remedies that should be evaluated are also presented.

8.1 Remedial Action Objectives

Remedial action objectives (RAOs) are medium-specific goals that the remedial actions are
designed to accomplish in order to protect human health and the environment by
preventing or reducing exposures under current and future land use conditions. The RAOs
identified for the surface soil and groundwater at Combined SWMU 87 are being chosen to
prevent ingestion of soil and groundwater containing COCs at unacceptable levels. All of
Zone E is expected to undergo land use controls and such LUCs will be applicable for soils

at this site also.

8.2 Remedial Goal Options and Media Cleanup Standards

Throughout the process of remediating a hazardous waste site, a risk manager uses a
progression of increasingly acceptable site-specific media levels in considering remedial
alternatives. Under the RCRA program, remedial goal options (RGOs) and MCSs are
developed at the end of the risk assessment in the RFl/Remedial Investigation (RI)
programs, before completion of the CMS.

RGOs can be based on a variety of criteria, such as specific incremental lifetime cancer risk
(ILCR) levels (e.g., 1E-04, 1E-05, or 1E-06), HI levels (e.g., 0.1, 1.0, 3.0), or site background
concentrations. For a particular RGO, specific MCSs can be determined as target
concentration values. Achieving these MCSs is accepted as demonstrating that RGOs and
RAQs have been achieved. Achieving these goals should promote the protection of human
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health and the environment, while achieving compliance with applicable state and federal

standards.

The exposure media of concern for this site are surface soil impacted by arsenic and
dieldrin, and groundwater impacted by low-levels of 1,2-DCE, chlorobenzene, PCE, TCE
and vinyl chloride. Because this site is located within a highly developed area of the CNC
and there are no surface water bodies in the immediate vicinity of the site, ecological

exposures were not considered applicable for evaluation.

For the chemicals identified as COCs in soil and shallow groundwater, the following MCSs

are proposed:
CcOoC Target MCS

Soil

Arsenic 20 mg/kg - EPA Region IV acceptable level
for unrestricted land use, where arsenic
background concentrations exceed RBCs.

Dieldrin Site-specific SSL for the unpaved scenario
{0.012 mg/kg).

Groundwater

PCE MCL for PCE - 5 ug/L.

TCE MCL for TCE - 5 ug/L

1,2-DCE MCL for cis-1,2-DCE of 70 ug/t.

Chlorobenzene MCL for chlorobenzene of 100 pg/L

Vinyl Chloride MCL for vinyl chloride of 2 pg/L

8.3 Potential Remedies to Evaluate

Because of the small size of this site and the relatively low-levels of contamination in soil
and in groundwater, the list of practicable remedial alternatives for this site is limited.
Because all of Zone E will undergo LUCs, and the exceedance of screening criteria for
arsenic and dieldrin are localized, the presumptive remedy that will be evaluated as part of
the CMS for soil will be LUCs (such as maintaining pavement at the site and preventing use
for residential purposes).

The two presumptive remedies for groundwater that will be evaluated as part of the CMS

include:

~ e Insitu treatment of chlorinated VOCs, and

e Monitored natural attenuation (MNA)
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8.4 Focused CMS Approach

The focused CMS will consist of the following tasks that will be performed in the order

presented below:

1.

The corrective measure alternatives described above will be screened using several

criteria and decision factors.
A preferred corrective measure alternative will be selected.

The CMS and preferred corrective measure alternative will be documented in the CMS

report.

8.5 Approach to Evaluating Corrective Measure Alternatives

According to the RCRA permit issued by SCDHEC (SCDHEC, 1998), the alternatives will be
evaluated with the following five standards:

1.
2.
3.

Protecting human health and the environment.
Attaining media cleanup standards (RGOs).

Controlling the source of releases to minimize future releases that may pose a threat to

human health and the environment.

Complying with applicable standards for the management of wastes generated by
remedial activities.

Other factors include (a) long-term reliability and effectiveness; (b) reduction in toxicity,

mobility, or volume of wastes; (c) short-term effectiveness; (d) implementability; and

(e) cost.

Each of the five standards is defined in more detail below:

1.

Protecting human health and the environment. The alternatives will be evaluated on
the basis of their ability to protect human health and the environment. The ability of an
alternative to achieve this standard may or may not be independent of its ability to
achieve the other four standards. For example, an alternative may be protective of
human health, but may not be able to attain the MCSs if the MCSs are not directly tied
to protecting human health.

Attaining media cleanup standards (RGOs). The alternatives will be evaluated on the
basis of their ability to achieve the RGOs defined in this CMS Work Plan. Another
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aspect of this standard is the timeframe to achieve the RGOs. Estimates of the timeframe
for the alternatives to achieve RGOs will be provided.

Controlling the source of releases. This standard deals with the control of releases of

contamination from the source (the area in which the contamination originated).

Complying with applicable standards for management of wastes. This standard deals
with the management of wastes derived from implementing the alternatives, for
example, treatment or disposal of excavated material. The soil removal alternative will
be designed to comply with all applicable standards for management of remediation
wastes. Consequently, this standard will not be explicitly included in the detailed
evaluation presented in the CMS but will be part of a work plan specific to the removal

action should a removal action become the chosen alternative.

Other factors. Five other factors are to be considered if an alternative is found to meet

the four standards described above. These other factors are as follows:

a. Long-term reliability and effectiveness

The two alternatives will be evaluated on the basis of their reliability, and the
potential impact should the chosen alternative fail. In other words, a qualitative
assessment will be made as to the chance of the alternative’s failure and the

consequences of that failure.

b. Reduction in the toxicity, mobility, or volume of wastes

Alternatives with technologies that reduce the toxicity, mobility, or volume of the
contamination will be generally favored over those that do not. Consequently, a
qualitative assessment of this factor will be performed for each alternative.

c. Short-term effectiveness
Alternatives will be evaluated on the basis of the risk they create during the
implementation of the remedy. Factors that may be considered include fire,

explosion, and exposure of workers to hazardous substances.

d. Implementability

The alternatives will be evaluated for their implementability by considering any
difficulties associated with conducting the alternatives (such as the construction
disturbances they may create), operation of the alternatives, and the availability of

equipment and resources to implement the technologies comprising the alternatives.

e. Cost
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A net present value of each alternative will be developed. These cost estimates will
be used for the relative evaluation of the alternatives, not to bid or budget the work.
The estimates will be based on information available at the time of the CMS and on a
conceptual design of the alternative. They will be “order-of-magnitude” estimates
with a generally expected accuracy of -50 percent to +50 percent for the scope of
action described for each alternative. The estimates will be categorized into capital

costs and operations and maintenance costs for each alternative.

In addition to the criteria described above, the alternatives will be evaluated for their ability
to achieve all contractual obligations of CH2M-Jones and the Navy.

8.6 Focused CMS Report

A focused CMS Report will be prepared to present the identification, development, and
evaluation of potential corrective measures for Combined SWMU 87. A proposed outline of

the report, as shown in Table 8-1, provides an example of the report format and content.
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TABLE 8-1
Qutline of Focused CMS Report for SWMU 87/SWMU 172/A0C 564
RFi Report Addendum & CMS Work Plan, SWMU 87/SWMU 172/A0C 564, Zone E, Charleston Naval

Complex

Section No. Section Title
1.0 Introduction
1.1 Corrective Measures Study Purpose and Scope
1.2 Report Organization
13 Background Information
131 Facility Description
1.3.2 Site History and Background
1.3.21 Nature and Extent of Contamination
1.3.2.2 Summary of Risk Assessment
2.0 Remedial Goal Objectives
3.0 Detailed Analysis of Focused Alternatives
3.1 Approach
3.2 Evaluation Criteria
33 Description of Alternatives
3.3.1 Soil Alternative 1: Land Use Controls
3.3.2 Groundwater Alternative 1: In situ treatment of chlorinated VOCs in
groundwater
333 Groundwater Alternative 2: Alternative 2: Monitored Natural Attenuation
34 Detailed Analysis of Alternatives
3.441 Analysis of Altemative 1
3.4.2 Analysis of Alternative 2
35 Comparative Analysis of Alternatives
4.0 Recommended Remedial Alternative
5.0 References
Appendix A Corrective Measure Alternative Cost Estimates®
List of Tables
List of Figures

2 Additional alternatives will be analyzed as found necessary.

° Additional appendices will be added, if necessary.

SWMUB7172A0CS64ZERFIRAREY0.DOC 86
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RFI REPORT ADDENDUM & CMS WORK PLAN, COMBINED SWMU 87, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION 0

JANUARY 2003

9.0 References

EnSafe Inc. Zone E RFI Report, Revision 0, NAVBASE Charleston. 1997.

EnSafe Inc./ Allen & Hoshall. Final RCRA Facility Assessment, NAVBASE Charleston. July
1995.

EnSafe Inc./ Allen & Hoshall. Final Zone E RFI Work Plan, Revision 1, NAVBASE Charleston.
June 1995.

CH2M-Jones. Technical Memorandum: A Summary of Inorganic Chemical Concentrations in
Background Soil and Groundwater at the CNC. 2001.

CH2M-Jones. Technical Memorandum: Results from Additional Background Sampling of the CNC
Railroad Lines and Naval Annex (Zone K). CNC. August 2001.

South Carolina Department of Health and Environmental Control, Final RCRA Part B
Permit No. 5C0 170 022 560.
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Response To Comments from Charles B. Watson — SCDHEC
Draft Zone E RCRA Facility Investigation Report
(EnSafe, 1997)

SWMU 87/172, AOC 564

SCDHEC Comment 23:

Page 10.11-16, The first paragraph states “No MCL has been established for chlorobenzene”.
The Department has informed the Navy in previous reviews that an MCL of 100 ug/L has
been established for Monochlorobenzene. The report should be revised to reflect the proper

information.

EnSafe/Navy Response 23:
The Final Zone E RFI Report will be revised to reflect this information.

CH2M-Jones Response 23:

The MCL for chlorobenzene of 100 ug/L has been considered during screening as part of the
RFI Report Addendum for this site.

SWMUB7RFIRACMSWPREV0.00C i



Table 10.11.A

Chemicals Present in Site Samples
SWMUs 87, 172; AOC 564 - Surface Soil
MNAVBASE - Charleston

Charleston, SC
Frequency Range Average Range Screening Concentration Number
of of Detected of Residential lndustrial Exceeding
Parameter Detection Detection Concentration SQL RBC RBC Reference]  Unils Res. Ind. Ref.
Carcinogenic PAHS
(a)P Equiv. - 8 10| 63.064 533.74 234.57] 970.62 1016.84 88 780 NA{ UG/KG 5
nzo{a)anthracene 3] 10 53 300 154.83 370 590 880 7800 NA] UGKG
Benzo{a)pyrene * 8 10 62 370 163,00 420 440/ 88 780 NA] UG/KG 4
Benzo(b)flucranthene 5 10 58 330 181.80 360 580 880 7800 NA| UG/KG
Benzo(k)flucranthene 7 10 41 340 155.14 420 590 8800 78000 NA! UGKG
hrysene 8 10 61 340 160.13 420 440 88000 780000 NAl UG/KG
Dibenz(a,h)anthracene  ~ 4 10 41 92 75.50 370 590 a8 780 NA| UG/KG 2
Indeno{1,2,3-cd)pyrene 6 10 48 200 124.33 410 590 880 7800 NA| UGKG
TCDD Equrvalents
rDio)dn Equiv. 2 21 0.1008 1.4468 0.77 NA NA 1000 1000 NA| NGKG
Inorganics
[Aluminum (Al) 10 10] 4080 25700 9655.00 NA NA 7800 100000 26600 MG/KG 3
JAntimony (Sb) . 2 10] 07 51 293 057 48 31 82 1.77| MG/KG 1 1
[Arsenic (As) b 10 10 33 665 14.84 NA NA 0.43 38 239 MG/KG 10 8 1
Barium (Ba) 10 10 11.5 497 31.77 NA NA 550 14000 130 MG/KG
Berylium (Be) 10 10 031 1.6 0.71 NA NA 0.15 1.3 1.7] MGKG | 10 1
admium {Cd) 1 10{ 0.64 064 064 013 0.64 39 100 1.5 MGKG
alcium (Ca) N 10 10| 5650 28100 13622.00 NA NA NA NA NA| MG/KG
hromium (Cr) * 10 10|l 102 143 47.83 NA NA 39 1000 94.6] MG/KG 4 2
hromium (Hexavalent) 0 2 NA NA NA| 0.059 Q.087 39 1000 NAj MG/KG
obalt (Co) 10 10 2 243 9.23 NA NA 470 12000 19} MG/KG 2
pper (Cu) 10 10 33 142 34.63 NA NA] 310 8200 66| MGKG 1
yanide (CN) 8 10 034 1 059 025 0.26 160 4100 0.5] MG/KG 6
Iron (Fe) N 10 10| 4280 34700 12875.00 NA NA NA NA NA| MG/KG
Lead (Pb) 10 10 6.9 132 5473 NA NA| 400 1300 265 MG/KG
agnesium (Mg) N 10 10 888 4460 2125.80 NA NA NA NA NA| MG/KG
Manganese (Mn) . 10 10] 462 495 180.11 NA NA 180 4700 302 MG/KG 4 3
Mercury (Hg) 8 100 0.03 062 0.30] o0.02 0.03 2.3 61 26| MGKG
Nickel (Ni) 9 10 4 141 883 6.9 6.9 160 4100 77.1| MG/KG
Potassium (K) N 10 10 254 1930 1013.10 NA NA NA NA NA| MG/KG
nium (Se) 1 10] 062 062 062 058 0.79 39 1000 1.7] MG/KG
itver (AQ) 2 10 2 22 2.10 0.22 0.32 39 1000 NA[ MG/KG
ium (Na) N 10 10 236 1750 536.10 NA NA NA NA NA| MG/KG
haliiurn (TV) 1 10] 085 0.85 0.85] 0.55 0.79 0.63 16 28| MG/KG 1
in {Sn) 10 10 2.8 10.1 4.99 NA NA 4700 6100 59.4| MG/KG
anadium (V) 10 10 76 785 27.71 NA NA 55 1400 94.3| MG/KG 1
inc (Zn) 10 10| 137 295 105.46 NA NA 2300 61000 827| MG/KG
Pesticides
4'-D0D 3 10 13 156 £1.33, 2.7 4.5 2700 24000 NA| UG/KG
4'-DDE 3 10 8.7 664 238.43 27 4.5 1900 17000 NA| UG/KG
DOT 1 10 703 70.3 70.30 2.7 45 1900 17000 NA| UGKG
ha-Chlordane 2 10 3.22 48.8 26.01 14 23 470 2200 NA| UGKG
lta-BHC 1 10] 483 483 4.83 1.4 2.3 100 910 NA| UG/KG
Diekdrin . 1 10 290 290 290.00 2.7 4.5 40 360 NA| UG/KG 1
Endrin 1 10, 143 143 14.30 2.7 4.5 2300 61000 NA| UGKG
Endrin akdehyde 1 10f 419 419 4.19 27 4.5 2300 61000 NA| UG/KG
jgamma-Chilordane 2 10| 325 555 29.38 1.4 2.3 470 2200 NA[ UGKG
Samivolatile Organics
1,2-Dichlorobenzene 2 10 120 3500 1810.00 360 460 700000 18000000 NA| UGKG
[>-Chiorophenol 1 10 190 190 190.00 360 590 33000 1000000 NA| UGKG
2-Methyinaphthalene 1 10 1900 1900 1900.00 360 530 310000 8200000 NA] UG/KG
4-Chioro-3-methylphenol 1 10 160 160 160.00 360 580 NA NA NA{ UGIKG
|Acenaphthene 1 10 120 120 120.00 360 580 470000 12000000 NA| UG/KG
JAnthracene 1 10, 80 60 60.00 360 580| 2300000 81000000 NA| UG/KG
Benzo(g,h,)perylene 7 10 57 220 134.57 420 530 310000 8200000 NA{ UEKG
|Dibenzofuran 1 10 120 120 120.00 360 590 31000 820000 NA| UGKG
Di-n-octyl phthalate 1 10 54 54 54.00: 360 590 160000 4100000 NA] UG/KG
Flugranthene 8 10 56 680 26475 420 440 310000 8200000 NA|] UGKG
Naphthalene 1 10 1800 1800 1800.00 360 590 310000 8200000 NA|] UGKG
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Tabie 10.11.A
Chemicals Present in Site Samples

SWMUs 87, 172; AOC 564 - Surface Soil

MNAVBASE - Charleston

Charleston, SC
Frequency Range Average Range Screening Concentration Number
of of Detected of Residential Industrial Exceeding
Parameter Detection Detection  Concentration SQL RBC RBC  Reference] Units | Res. Ind. Ref
Pentachiorophenot 1 10 69 69 69.00] 1600 2800 5300 48000 NA| UGKG
Phenanthrene 6 10 70 310 187.00 370 590] 310000 8200000 NA] UG/KG
Pyrene 8 10 50 610 258.63 420 440 230000 6100000 NA| UGKG
Volatile Organics

1,2-Dichloroethene (total) 2 10 a 58 44 50 5 7 70000 1800000 NA| UGKG
|Acetone 8 10 10 300 123.13 12 13] 780000 20000000 NA| UGKG
Bromodichicromethane 1 10 3 3 3.00 5 32 10000 92000 NA| UG/KG
hiorobenzene 1 10 130 130 130.00 5 32 160000 4100000 NA] UG/KG
hiorotorm 1 10 12 12 12.00] 5 32 100000 940000 NA] UGKG
Ethylbenzene 1 10 17 17 17.00] 5 9| 780000 20000000 NA| UG/KG
thylene chioride 6 10 2 18 9.50 6 32 85000 760000 NA| UGKG
etrachloroethense 1 10 520 520 520.00 5 9 12000 110000 NA| UGKG
oluene 1 10 16 16 16.00 5 8| 1600000 41000000 NA| UGKG
viene (Total) 1 10 180 180 180.00 5 9] 18000000 100000000 NA| UG/KG

* - |dentified as a residential COPC
** - Identified as an industrial COPC
N - Essentiat nutrient

MG/KG - miligrams per kilogram
UG/KG - micregrams per kilogram
NG/KG - nanograms per kilogram
SQL - Sample quantitation limit
RBC - Risk-based concentration
NA - Not applicable
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Deep wells

Inorganics

Arsenic (As)
Calciumn (Ca)
Cobalt {Co)

Iron (Fe)
Magnesium (Mg)
Manganese (Mn)
Nickel (Ni)
Sodium {Na)

Volatile Organics
1,2-Dichiorcethene (total)

Shallow Wells

tnorganics

Aluminum (Al)
Arsenic (As)
Barium (Ba)
Calcium (Ca)
Cobalt (Co)
Copper {Cu)

Iron {Fe}
Magnesium (Mg)
Manganese (Mn)
Nickel {Ni)
Potassium (K)
Sodium (Na)

Parameter

P G Y U QT U G Y

N2 a2 RIANA) - & 2

Frequency
—of Detection

P . L W S e e

NNNNNNONMNNNDON

___Detection _

Table 10.11.10.4

Chemicals Present in Site Samples
SWMUs 87, 172; AOC 584 - Groundwater
NAVBASE - Charleston

Range of

18.5 - 185
216000 - 216000
18.1 - 18.1
7040 - 7040
30500 - 30500
1240 - 1240
18,7 - 18.7
408000 - 408000

1010 - 1010
51 - 51
189 - 18.9
458500 - 49500
16.8 - 16.8
2-2
2200 - 6100
6680 - 11700
88 - 261
93 -93
5970 - 5970
128000 - 452000

Charleston, SC

Average
Detected

18.5
216000
18.1
7040
30500
1240
18.7
408000

1010
51
18.9
49500
16.8
2
4150
9190
174.5
9.3
5970
280000

Concentration

Screening Conc. Number
Exceeding
Reslidential
Range of SQL RBC Reference Units __ Res. Ref.
NA - NA 0.045 164 UG/ 1 1
NA - NA NA NA  UGL
NA - NA 220 128 UGIL 1
NA - NA NA NA  UGIL
NA - NA NA NA  UGL
NA - NA 84 869 UG/ 1 1
NA - NA 73 422 UGIL
NA - NA NA NA UG
NA - NA 55 NA  UGAL
44.1 - 44.1 3700 2810 UGL
5-5 0.045 18.7 UGL 1
14.1 - 141 260 211 UGL
14300 - 14300 NA NA  UGL
2-2 220 25 uGL 1
2-2 150 27 UG
NA - NA NA NA  UGL
NA - NA NA NA  UGL
NA - NA 84 2560 UGIL 2
1-1 73 1562 UGIL
5810 - 5910 NA NA uG/L
NA - NA NA NA  UGL



Table 10.11.10.4
Chemicals Present in Site Samples
SWMUs 87, 172; AOC 564 - Groundwater
NAVBASE - Charleston
Charleston, SC

Screening Conc. Number
Average Exceeding
Frequency Range of Detected Residential
e Parameter  of Detection _ Detection __Concentration RangeofSQL__ _RBC___ Reference _ Units _Res Ref.
Vanadium (V) 1 2 27 - 27 27 1-1 26 114  UGIL

Zinc {Zn) 1 2 444 - 444 44.4 4 -4 1100 273  UGL 1

Semivolatiie Organics

1,2-Dichlorobenzene 1 2 10 - 10 10 10 - 10 27 NA  UGL
1,3-Dichlorabenzene 1 2 2-2 2 10 - 10 54 NA UG
1,4-Dichlorobenzene * 1 2 6 -6 6 10 - 10 0.44 NA UGI/L 1
bis(2-Ethylhexylt)phthalate (BEHP) 1 2 2-2 2 10 - 10 4.8 NA UG
Volatile Organics
1,1-Oichloroethane 1 2 3-3 3 5§-5 81 NA UG/
1,2-Dichloroethene (total) =1 2 37 - 37 37 5-5 55 NA UG/ 1
Chiorobenzene * 1 2 110 - 110 110 5.5 3.8 NA UG/ 1
. ——— - —

Notes:

* - |dentified as a COPC

N - Essential nutrient

UG/L - micrograms per liter
SQL - Sample quantitation limit
NA - Not appilicable
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Buildi_g 80 is the large building in the background.

BUILDING MATRIX
Building Number | 80
Square Footage 54,037 o
Map Location H-39
Zone E
EBS Binder No. | 44 N
Street Address 1320 Pipefitter Street T
Use: Outside machine shop
Year Built: 1943
Historic (Y/N) Y

Notes:

Site of PSWMU 47, satellite accumulation area of POLs,
paints & solvents. Adjacent to AQC 564, building 80
oil/water separalor.

10/26/99%



South Carolina Department of Heaith and Environmenta! Contral (S.C.D.H.E.C.)
Underground Storage Tank (UST) Assessment Report

Submit Completed Form to:
Date Received UST Regulatory Section
SCDHEC

2600 Bull Street

State Use Only Columbia, South Carolina 29201
Telephone (803) 734-5331

1.  OWNERSHIP OF UST(S)

Agency/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site Office

Mailing Address: P.O. Box 190010

City:  N. Charleston State: SC Zip Code: 29419-9010

Area Code: 803 Telephone Numbet: 743-9985  Contact Person: LCDR Paul Rose

II. SITE IDENTIFICATION AND LOCATION

Site LD. #: 16762

Facility Name: Charleston Naval Shipyard, Building 80

Street Address: Fourth Street

City: North Charleston, 29405-2413 County:  Charleston

. CLOSURE INFORMATION

Closure Started: 29 Jan 1997 Closure Completed: 3 Mar 1997
Number of USTs Closed—1

N/A SPORTENVDETCHASN

Consultant UST Removal Contractor

IV.  CERTIFICATION (Read and Sign after completing entire submittal)

1 certify that t have personally examined and am familiar with the information submined in this and all attached documents; and that based on my inquiry of those individuals
responsible for obtaining this information, I believe that the submitted information is true, accurate and complete.

LCDR Paul Rose
Name (Type or Print)

Signature
L




V. UST INFORMATION

Construction Material............cccovuveenecea
Month/Year of Last Use........cccccovrucrnne
Depth (ft.) To Base of Tank....................
Spill Prevention Equipment ~ Y/N..........
Overfill Prevention Equipment Y/N.........
Method of Closure ~ Removed/Filled.....
Visible Corrosion or Pitting ~ Y/N...........

Visible Holes  Y/N..oooooooiiiiee e

Tank |

Tank 2|

Tank ] Tank 4

Tank 5!

runcs |

Waste oilf

300 gal.

1967

Steel

Unk.

4.5

Method of disposal for any USTs removed from the ground (attach disposal manifests)

UST 38-1 was removed, drained, cut open at both ends, and cleaned with a steam

cleaner. It was then cut up for recycling as scrap metal. (See Attachment I11.)

Method of disposal for any liquid petroleum, studges, or waste waters removed from the USTs

(attach disposal manifests)

The residual fuel oil, waste water, and sludge were recycled.

If any comrosion, pitting, or holes were observed, describe the location and extent for each UST

No corrosion, pitting, or holes were found, but the tank sheet metal was very thin. One
end of the tank was inadvertently creased and punctured during the removal process.
Approximately one quart of product was released. This was collected with absorbent
pads, and the affected soil was collected with a shovel.



Note 1:

VL. PIPING INFORMATION
Tank 1| Tank2| Tank3 Tank4| Tank3 Tank6

Construction Material...........cccccoocoeeeiecnenannn, Sl
Distance from UST to Dispenser...........ccccerene. :ee e
Number of Dispensers..........c.ccceeerneerncnencnnee :

S€€ note
Type of System P/S...ccnnmieiceiiiverciennes

ST IOIE
Was Piping Removed from the Ground? Y/N....

Y

see VIIL
Visible Corrosion or Pitting Y/N...........ccocevveneee

N
Visible Holes Y/N......ccooiivoeeeeieceine e enrenevens

N
ABC.iieee ettt e e

1967

UST 38-1 was a gravity fed waste oil collection tank for an

oily water separator.

If any corrosion, pitting, or holes were observed, describe the location and extent for each line.

The piping was corroded and pitted, but no holes were found.
BRIEF SITE DESCRIPTION AND HISTORY

Building 80 is the former Marine Machinery Repair Shop of the Charleston Naval
Shipyard. Tank 38-1 was a regulated (SCDHEC #16762), gravity fed, waste oil
collection tank for an oily water separator associated with Building 80. The oily water
separator has been designated AOC (Area of Concern) 564 and the concrete wash down
facility located adjacent to the oily water separator has been designated SWMU (Solid
Waste Management Unit) 172 by the RCRA (Resource Conservation and Recovery Act
) Facility Assessment of Naval Base Charleston.

The UST ventilation line and two oily water separator ventilation lines were removed
within the UST excavation. But the three ventilation lines have been left intact and
permanently capped at both ends from the UST excavation to Building 80, because they
are embedded in the concrete slab and cross beneath an air conditioning unit.



VIII. SITE CONDITIONS

Yes No Unk

A. Were any petroleum-stained or contaminated soils found in the UST
excavation, soil borings, trenches, or monitoring wells?

If yes, indicate depth and location on the site map. X

B. Were any petroleum odors detected in the excavation, soil borings,
trenches, or monitoring wells?

If yes, indicate location on site map and describe the odor (strong, mild, |X
etc.)

C. Was water present in the UST excavation, soil borings, or trenches?
If yes, how far below land surface (indicate location and depth)?

D. Did contaminated soils remain stockpiled on site after closure?
If yes, indicate the stockpile location on the site map.

Name of DHEC representative authorizing soil removal:
X*

E. Was a petroleum sheen or free product detected on any excavation

or boring waters?
N/A

If yes, indicate location and thickness on the site map.

* All soil from the excavation was returned to the tank pit.



IX. SAMPLE INFORMATION

S.C.D.H.E.C. Lab Certification Number 10120

Location SampldiType Depth* Date/Tifhe of Caltecld QA
{Soil/Water) Colldction By

Dirt pile, composite, split. Soail - 12 Feb 97 B. 0 ppm
1415 Murray

Dirt pile, composite, split. Soil - 12 Feb 97 B. ¢ ppm
1415 Murray

West end of tank. Soil 4.5 12 Feb 97 B. 0 ppm
1430 Murray

East end of tank. Soil 45 12 Feb 97 B. 0 ppm
1440 Murray

Beneath piping between UST Soil 3 12 Feb 97 B. 0 ppm

and oil/water separator. 1450 Murray

* = Depth Below the Surrounding Land Surface



X. SAMPLING METHODOLOGY

Provide a detailed description of the methods used te collect and store (preserve) the

samples.

After the removal of UST 38-1 soil samples were taken. Sampling was performed in
accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment Guidelines.

The samples are identified as follows:
Detachment Charleston
Soil Sample UST38-1-1
Soil Sample UST38-1-2
Soil Sample UST38-1-3
Soil Sample UST38-1-4
Soil Sample UST38-1-5
VOA Trip Blank UST38-1-6

General Engineering Labs
SPORT -0337-1
SPORT -0337-2
SPORT -0337-3
SPORT -0337-4
SPORT -0337-5
SPORT -0337-6

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill the
sample containers leaving as little head space as possible and immediately capped. Soil samples were
extracted at the tank ends. UST piping soil samples were taken under the piping at the mechanical
connections. Biased composite samples were taken from the excavation dirt piles to characterize the

soi] for reuse or remediation.

The samples were marked, logged, and immediately placed in sample coolers packed with ice
to maintain an approximate temperature of 4 C. Tools were thoroughly cleaned and decontaminated
with organic-free soap and water after each sample.

The samples remained in the custody of SPORTENVDETCHASN until they were transferred
to General Engineering Laboratories for analysis as documented in the attached Chain-of-Custody

Record.



Xl. RECEPTORS

Yes

No

Are there any lakes, ponds, streams, or wetlands located within 1000 feet
of the UST system?

[Cooper R.~ 193')
If yes, indicate type of receptor, distance, and direction on site map.

Are there any public, private, or irrigation water supply wells within 1000
feet of the UST system?

If yes, indicate type of well, distance, and direction on site map.

Are there any underground structures (e.g., basements) located within 100
feet of the UST system?

If yes, indicate the type of structure, distance, and direction on site map.

Are there any underground utilities (e.g., telephone, electricity, gas, water,
sewer, storm drain) located within 100 feet of the UST system that could
potentially come in contact with the contamination?

f[storm drain, steam |
If yes, indicate the type of utility, distance, and direction on the site map.

Has contaminated soil been identified at a depth of less than 3 feet below
land surface in an area that is not capped by asphalt or concrete?

If yes, indicate the area of contaminated soil on the site map.




Attachment I
SITE MAP

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and pump
island locations, sample locations, extent of excavation, and any other pertinent information.

Site Maps 1, 2, and 3
Photographs 1 and 2



Attachment Il
ANALYTICAL RESULTS

You must submit the laboratory report and chain-of-custody form for the samples. These samples must
be analyzed by a South Carolina certified laboratory.

Certified Analytical Results
Chain-of-Custody



Attachment ITT

Certificate of Disposal (tank)



UST 38-1

Photo 1: UST 38-1 being removed. The holes were accidentally created during excavation and
removal,

Photo 2: UST 38-! excavation, Nete permanently cppe.d ventilation lines imbedded in the concrete
slab.
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Site Map 1

UST 38-1

Charleston Naval Shipyard
Charleston, SC

300’ 600° 900"

SPORTENVDETCHASN
GRAPHIC SCALE 1898 North Hobson Avenue
North Charleston, SC 29405-2106

DWG DATE: 14 MAR 97 |DWG NAME: CNS38_1




FORMER UST 38--1
REG. #16762

MONITORING WELL NBCE 172001

1
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Site Map 2
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BUILDING 80

99
A/C UNIT
N
SPORT 0337-1
DIRT PILE | SPORT 0337-2
-] (COMPOSITES)
FORMER UST 38—1 8" TERRA COTTA PIPING
REG. #16762 \ \ ‘ﬁ—-r"‘\

/

VENT LINES, 2" STEEL
1 — UsT
2 — 0/W SEP.
RUN THROUGH CONCRETE

N \ UST EXCAVATION

GRAVITY FLOW — | — [~
DRAIN

/ \SPORT 0337-3
SPORT 0337-5
OILY WATER SEPARATORJ COOPER R. ~ 193’

SPORT 0337—4\ \ \J_{
PUMP OUT — | \

v/

/

(AOC 564)
NOTES:
© ALL SAMPLES WERE SOIL SAMPLES Site Map 3
® ALL SAMPLES WERE CHARACTERIZED AS MOIST UST 38-1
BROWN SOIL, NO ODOR, OVA O ppm Charleston Naval Shipyard
Charleston, SC
6 0 6’

P SPORTENVDETCHASN
1899 North Bobson Avenue

North Charleston, SC 29405-2106

GRAPHIC SCALE

DWG DATE: 31 MAR 97 |DWG NAME: CNS38_3
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GENERAL ENGINEERING LABORATORIES

Meeting tealay s needs with a stawon four lomurme, Labarstary Cartifications
ATATR GEL o
L EXTISeaot ERT1471/81434
b 3
a o120 15482
™ [} ] 54
Clime Supervuor of Shi Builting & Coaversion
SUPSHIP-Portanouth Detschmens-Errv.
1859 North Hobeon Ave.  ~
Narth Charlestom, South Corolinn 29405-2106
Conhact: M. Bit Hicrs
Project Description: SUPSHID-Porrmourh Denchment
ce: NFWC00196 Repart Dae:  February 24, 1997 Page 1of3
Scpls ID : SPORTO0337-1
LabID : 9702280-01
Magix : Soil
Dam Coll ectad 1 @2N1257
Date Received : /1397
Priorily : Routine
Cellecior : Cliert
Poromerer Quallfier Rosgujt DL R Unlts DF Amoiyst Datza Time Datch M
Yolatile Oryanla
BYEX - 4 ltems
Bar-ns v 000 1.00 200 uehkg 1.0 RMB 02/14/97 1054 $7676 1
Ethylbenzena U 0.00 1.00 200 ughp 1D
“ahuen U 0.00 1.00 200 ngkp 10
fienea (TOTAL) v 0.00 100 400 wvghkg 1.0
~Nwphthalenz L} 0.00 100 200 uvpikg ip
Extractatle Organtes
Polyrucilear Aromaric Hydrocardons « 16 idems
Acvcnaphthene 9] D.00 166 331 wphp 10 BDG 022097 0010 91520 2
Acenephirylens u a.00 166 ug/kg 1.0
Arnthrucene u 0.00 166 upkg 10
Banzo(s)satraccna U 0.00 168 vg/kg 190
Bouo(s)pyreoe U 0.00 166 331 uplkg 1.0
Benzo(b)thworanthene u 0.00 166 31 g 10
Bozo{ghiJpecylens u 0.00 . 186 vpikg 10
Benzo(k)Hooranchans u 0.0 165 * ughg 10
Chayecne u 0.00 166 331 upkg 10
Diberizo(. b jandirecene u 0.00 156 vpkg 10
Fluoranchens J 255 186 vg/keg Lo
Fluorena u 000 164 . u/kg 1.0
Indeno(l 2.3 < d)pyrane U 0.00 166 P ouekg 10
Wrphubalens U 0.00 166 vplg 1.0
Phenanthtene u 0.00 166 T 331 wgkg 10
Pyrenc u 0.00 166 vekg 1o
Murtuls Analysls .
Mescury ] 0.t 0.00224 0200 mpcy 10 RMJ 0218587 1720 97928 N
Sitver U 141 411 970 ughkg 2.0 NRM 0220/97 1413 57393 3
Anenic 4440 258 90 ughg 20

W
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GENERAL ENGINEERING LABORATGRIES

Mectuig today’s aceds with a vision for ronrorrow: Ladorsory Cerficatiom
STATE GEL M
FL  ERisGTSe  27mme
NC 9
C 10120 18582
N 033 02934
Cliaw .Superviver of Ship Building & Convertion
SUPSHIP-Fortumouth Detachoianr-Eav.
189% North Hotson Ave,
North Chariestrn, South Carnling 25405-2106
Conlact: Mr. Bill i
Project Descripdon: SUPS HIP-Portsmouth Defschment
e NFWC00196 Reporz Date:  Febmgry 24, 1957 Pags 20f3
Sample ID : SPORT0337-1
Parameter Quatifler Reatft DL RL CUnlo DF Anatyst Date Time Datch M
Barium 15700 24.0 876 ugkg 20
Cadmian ¥ n2 203 485 ug/ky 20 NRM 022097 1413 97895 3
Clromhum 64000 602 §70 ugxg 28
Lead 13500 132 485 uzfke 20
Selenium I 388 p> 1] @87 ogxg 20
Genaral Chemistry
Toul Rec. Perro. Hydrocxwrbans 210 10.0 $0.0 mg/ks 10 SLR OX1747 1400 97941 4

The follawing prep procedares were parforoted:
MCS 0v1787 1400 97920 5

4S Bose/Neumal Campounds
, ary CREB 02/17/97 1845 97928 6
ACE FaDp 021797 1800 57895 7

Surrogete Recavery Test Percent Acczpmble Limies

2.Flnnrobipheny! Ms10 ' X (30.0-115.)

Nivobauzae-dS M810 n4 (23.0-120.)

p-Taphenyl-dls Mes10 §74 373-124)

Bramofluorobenzens BTEX 8260 101. (§33-154.)

Dibromo {luccamethma BTEX-3260 114, (53.4-135.)

Toluene-dd BTEX 426D 114, 23-137)

Bromoflvorsbenzans NAP-82£0 101. (33.5-15)

Ditremofluaromethann NAP.-£260 114, 63.4-136.)

Tolhwene 48 NAP.32560 114, 721-137.)

M = Method Method-Description

M1 EPA 1260

M2 EPA 8270

M3 EPA 5010A

M4 EPA %071

MS EPA 1850

PO Hox 30712« Charlcsian, SC 29417 - 2040 Sevape Roed « 29407

y (803) 556-807}« Fax (X03) 766-117% 097@33'011
ﬁ Pavmad i seytod papse.
800 4 2188 -188-C08 73 DEIYINENT KD ::70 INOWD:6.H3- 93
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GENERAL ENGINEERING LABORATORIES
Meering raday s needr with a vision for romorrw, Lalmratars Cartiflcatieas
. STATE GHL [2 4
; L EN%ATIM  ERT4TUTIATE
N =3
8 10w 10592
™ [ =27y S

Clieny; S\upcrvisor of Ship Bugkling & Convarsion
SUPSHIP.Portsmoyth Datachment-Eav.
1899 Nomk Hobwon Ave.
Northy Chxdecton, South Ciguline 29405-2105
Connact: Mr. Bill Hiers
Project Derriptiom: SUPSHIP-Parisrouth Deschmens

cc: NPWCDD1 96 Repory Due:  Febroxry 24, 1997 Page 30f3
Sample ID : SPORTH337-1
M « Methad Metisod-Description
Mé EPA 7471
M7 EPA 1050
Note:

The qualificr in this repoa are defined as falla ws:
ND indicates that the analyte wat not detectad ot 1 cowxnirniion greater thum the detaction Hmit.
Jindicaws presence of analytn at & conaruration Joxy thaz the reporting Umit (RL) and greacer than the detecdden bmiz (DL,
¢ U indicates thot the analyte Was not detected st a concentragon greaes then the detection limit
\ndicemrs thet a qualiry control sialyws recovery Is qucside of specifed acceprarcs eriteria,

o~
is ctary repost bes been prepared and seviewed —
in socordance with Oeneral Prgincering Laboruncics
seandard oparating procexhires. Pleaga dimen
Iy quosdony o your Project Manages, Karen Blokaney et (403) 769-T386.
_Roud ?dlnnwu
Reviswed By
. ' PO Box 307:2» Cherlesion, SC 29417 « 2040 Savzge Road = 29407
(803) 556-8171 « Fax (803) 766-1178 9702238001 ~
ﬁ Prined on nxycled pIper,
609 “d 7188-758-208:13) MOYIWINT NI o570 (NOMILE $T- 13d
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GENERAL ENGINEERING LABORATORIES

Mecting taday s peeds with o visioa far oo, Lsborrtry Cortifleatiams
FIAIE ChL Bt
FL EfNcATIN  ERISTYET4S0
Y )
ac 10139 1592
™™ e Q9
Clienr: Saperviser of Ship Rallding & Converrion
SUPSHIP-Portamouth Detchmant-Eny,
1899 Nexh Hobson Ave,
North Chatlesiom, Souch Cara]ina 29405-2106
Conacit; Mr. Bill Hhirct
Project Doveription: SUPSHIP-Pattrmouth Datachment
rs: NFWC 00195 Repent Doter  Pebruracy 24, 1997 Poge Lnof3
Sample ID + SPORTU337-2
Lad D : 9702238002
Matrix : Sail
Datz Collecied 1 N2857
Dare Recaived 1 13m?
Priority : Roudna
Collxtar : Cliens
Pactametyc Qualifler Ragu]t L BL Ualts DE Analyst Date Tlmse Dutck M
Volatlle Orgunirs
TEX - 4 nemy
lazene u 0.00 £.00 200 upky 10 RMRB (41497 1336 97876 1
b_/’zbyfbmm v 0.00 1.0 200 ugkg 10
Tolnenc ) o.00 100 200 ugkg 1.6
Xylemes (TOTAL) L4 0.0 1.00 400 oghkg 1.0
Naphthalene I 130 100 200 ugkg 1.0
Exnsctable Organics
Pobyuclear Aromasic Hydrocarbons - 16 items :
Accusphthene U 0.00 166 332 wpikg 10 BDA 022097 0043 97920 2
Acenaphthylene u 0.00 166 3312 upkg 10
Antbrucne 4] a.00 166 332 wug/kg 1.0
Renzo{n)anthrscena u 0.00 166 332 uwyikg L0
Berao(s )pyrene U 0.00 168 332 uwpkg 1.0
Bewzo{b}flucrandians u 0.00 166 32 upikg 10
Benzo(ghi)perylene U 0.00 164 332 ugky 1.0
Benzo(k)Yluorsathene U 0.00 166 332 ughks 10
Clgysene ) U 0.00 1548 332 ughkg 1.0
Dibenzo(s h)mtracens u 0.00 165 932 wghe 10
Floorenthene U 0.00 166 132 ogikg 10
Fluarens v 0.00 185 1332 ugkp 10
Indqw(1.2.3<.dpyrere i) 0.00 168 332 uwyke 10
Naphthalene U 0.00 “168 337 ugkg 19
Phenanihrens U 0.00 166 332 upfig 140
Pyrene v 0.00 165 12 opixg 10
Memals Anelysis
Moy ) n140 0.00246 0200 mgkyg 10 RMT 02/18/97 1722 $7928 N
Siiver U 153 - 424 1000 cekg 2.0 NRM 0272057 1419 37895 3
rseale 304G 776 1000 ugkpe 2.0
k PO Box 30712+ Charleston. SC 29417 » 240 Smvage Road » 29407 Mmﬂmnﬂﬁnﬁumﬁmmm"ﬂm
(B03) 556-8171- Fax (803) 766-1178 »9702280-02*
Prinnt ao ke oyaded .
ﬁ Yy prer 27
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GENERAL ENGINEERING LABORATORIES

Mcenng 10day's needs with 3 vition for tomarmns Latwretory Cort Uit o
STATE QL o
FL SSNSEATIM  RITATIL7458
NC bl
sc 120 10512
™ oM @

Clienr Supervisar of Ship Buillding & Convarion
SUPSHIF-Fortnmotnh Detichment-Eav.
1439 Norch Hobson Ave
Nettr Chngtesmen, Sauth CaroMas 29409-2106
Contact: My_Rill Hoern
Projoct Deaaription SUPSHIP-Povtaraouth Detvchment

ocs NPWCH0196 Report Daun:  February 24, 1937 : Page 203
Sample ID : SPORT0337-2
Paramemr Qualifer Resule DL RL LUnits DF Anxlyst Dste Time Datech M .
Banum 20000 147 1000 ug/kg 0
Cadmiurmn b 924 209 500 ugy/kg 2.0 NRM 0222007 1419 97895 3
Chramuum 66300 62.1 1000 up/kg 20
Lesd 28000 13§ 500 ug/kg 10
Scjenium I 337 28 500 ugkg 20
Gsnerui Chemisiry
Totad Rec, Parro. Hydrocarbony 150 104 3040 mgfkg 10 SLR 0217/97 1400 97941 4

, . «olowing prep procedures were performert:

GCMS Base/Nenrral Compounds MCS 02A75T 1400 97920 5
CRR 02/17/37 1845 97928

o

Mooy
TRACE EGD 021797 18500 97835 7
Surropate Retovery Test Petcent® Accepiuble Llmits
2-Fluorobipbayl M610 785 B00-115)
Niuobenrene-d5 Meio 16,7 23.0-120.)
pTapheayl-dis Ms10 223 a373-128.)
Bromsilyoroberzene BTEX-8240 104, (333-134.)
Ditramaflnoramathane BTEX.8250 103, (@3.4-135.)
Toluene-48 BTEX-8260 112, {72.1-137)
Brumofluorobenzene NAP-9260 104, (53.3-154.)
Ditxcomsfluoromethuns NAP-8250 103. (63.4-138.)
Toloene-d8 NAP-8250 112 (?2.1-137.)
M = Method Meothod-Decriptian
Ml EPA 3260
M2 FPA B270
M3 ) EPA 6010A
Ma EPA 9071
uy EPA 3350

b PO Box 30712 » Charlestan, SC 29417 « 2040 Savage Road « 29407

(803) S56-8171 « Fax (803) 766-1178 *9702250.02°
6 ISlaed va regvelet aper

: - 2
[ q C182-798-£08:134 MTYTINIONT NT0  3C:i (NOWI:6 .bI- €34



GENERAL ENGINEERING LABORATORIES

Mceuny indav’s nevds with a vision for tomosmow, Labariiary Ceridicatiann
. . el
S8MTIM  ERTSTYXTOE

“10532
ans

RRIY
L

Clint:  Supervisor of Ship Building & Converrion
SUPSHIP-Pastermaath Deochment-Eav,
1899 North Hotsen Avs,
North Charlayton, South Caroling 25403-2106
Comnast: bir. Bitl Biecy
Project Description: SUPSHIP-Pornmanth Detechment

oo NPWCDDI96 Repoct Dan:  Febmuary 24, 1997 Paze 30of3
Sumpls ID : SPORT0332-2
M 2 Method Metbod-Description
MB EPA 7471
M7 . EPA 3050
Notox:

The qualifiers in tiis roport wo dafined 1 followy:
ND indicates that the anolyts wii ot deteelsd &t a concentrarion greater than the dowction limit
J indicuas prssanca of analyrs af & concenration leas then the yeparung mit (RL) sad grestet fan the detecgon limit (DL).
"I indicaics that the analytn weis nar detccad 1t o capcenuration greaces than the daiection Limir,
Yeates chat & quatiry conwol analyis recovary is auside of spesifiend acceptanca critara.

hﬁ.‘ darn report hes becn propared and reviewed
in accordanec with General Engiveering Laboruimes

standuqd operesing procedures. Plowse die
y questions to yaur Prajoct Managar, Keven Blrkesey ac (803) 763-7386.

Reviewed By l

‘ PO Box 307)2+ Chardcston. SC 39417 » 2040 Savage Road « 29407
(A0) 556-171 - Fax (B03) 766-1178 O I25002°
ﬁ Pt ua cosched prgme -
{0 d (18€-cS8-208:71L ONIYIININT XT9  8¢:c) (NOWIZ6 .be- 834
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GENERAL ENGINEERING LABORATORIES

Mecting rodoy's needs anth o sixion for ramornrs, Laborsiary Carniicalam
STATR QFL 13,
¢ FL BINIS6ATIM  EXTaTATTan1
NC pL. ]
3c imx 10512
TN M s34 .
Client: Supervisot of Ship Bollding & Convenion
SUPSHIP-Porsmouth Destachment-Env.,
1899 Narth Hebson Avs.
Nocth Chaodesuon, Saut Caroling 254032106
Contact: Mr. Bilf Hlers
Project Doacription: SUPSHIP-Parxmanth Detnchment
c: NPWC00184 Repon Duc:  Felyuay 24, 1997 Page 1013
Sarplc 1D « SPORT@A7-3
LabID 1 970728003
Marix : Soil
Dus Collscsed : 297
Diw Recaived : 0211397
Pricrity : Routine
Collectgr : Cliernt
Parameter Qnalifler Result DL RL Unlts DF Aoalyst Date Tbme Bach M
Volaitle Orpanicn
BTEX - 4 iewe _
Benzame u 0.00 1.00 200 uphg 1.0 RMEB 0214/97 1807 91826 1
< thrylbenzens u 000 1.0 200 oekg 19
- 1] 4.00 1.00 200 upkg 1.0
3 (TOTAL) U 0.00 1.00 400 upgke 1.0 o
apbibakne u £.00 1.00 200 wgkg LD -
Extructuble Orgunics
Polynuclear Aromatic Hydrocarbons - 16 items
Acciaphthane U 000 163 330 upkg 1.0 BDG (21897 1834 97920 2
Acecnsphthylone u Q.00 165 330 up/kg 10
Antgeocno u 0.00 185 3 upkg 1.0
Benzn(a)anthrecens U 0.00 155 130 ughg 1.0
Rento{a)pyrena u 0.00 165 330 wykp 1.0
Benzo(biinoranihete v 0.00 : 183 330 ugkg 1.0
Benzofghijperylens u 0.00 165 330 ngkg 10
Bauolk)flzocantuns u 0.00 165 330wk 16
Chrysenie U 0.00 165 330 ughg 1.0
Dibonzo{ah)eniheacese U 0.00 165 1310 ugke 1.0
Flroaranthene I kY. ] 185 330 wgpig 10
Florene U 000 165 330 ugikg 10
Indmro(1.2,3-e d)pynne U 0.00 165 330 ug/kg 1.0
Nuphthelens 4] 000 165 130 opig 10
Phopenitene U 0.00 165 330 wpkg 1.0
Pyrene J M 165 330 ugpkg 10
atals Analysis
Marury 1 0.142 4.00244 0200 mg/kyg 10 RMI 0271807 1725 97928 N
Silver U 15.7 353 826 up/kg 2.0 NRM 022057 1424 57891 3
KIUC 2380 255 526 wr/kg 20
20 Do 10712+ Chann s 3417 - 20 senze s - 01 (| RN
} (803) 556-8171 » Fax (¥03) 766-1178 =9702280-03* -
a Prigiud on e 2C1Cd pIgL N
£10d {188-788-£08:134 ONTHIINIONT N9 8S:Zi (NOWIL6 .bT- '83d
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PO Hox 30712+ Charleston. SC 29417 + 2040 Savage Road « 29407

{801) 556-X171« Fax {803) 166-1178

ﬁ l'ruced on reveled peser.

{188-738-08:T3L

INI¥33INIONT N30

=9702280-03*

% -~ i
& \ % GENERAL ENGINEERING LABORATORIES
- / \ Meeting roday s accdy «uth d viston for romoreow. Laberntary Ceriilcstlene
N > X FL N3NNI R TURIASS
%, 5> 56 im
ATORIE ™ v i
Clienc: Supervisor of Ship Building & Convaxsion
SUPSHIP-Porzmouth Deticimeze-Eav,
1899 Nenth Halroa Ave. -
North Chaxleaion, South Cuolinne 29403-2108
Contact: Mr. Bill Foany
Project Desczip lian: SUPSHIP Portmouth Derachment
cc: NPFWCODL96 Report Dus: Fatrumy 24, 1997 Pegw 20713
Sampic ID : SFORT(337-3
Parsmetar Quallfler Rerult DL RL Uazits DP Asoolyst Date Time Bazeh M
Barium 17700 229 925 wghyg 0 .
Cadminm 1 25 194 48 ugfkg 2.0 NRM 022097 1424 957895 3
Chromium 40900 373 925 ug/kg 20 .
Lead 33600 124 - 463 upkg 20
Selenium I 345 m 463 urkg 2.0
General Chemlstry
Tota] Res. Petra, Hydrocsrbons 120 100 500 mpiksg 1.0 SLR 02/17/97 1400 97941 4
The Rlowing prep procedures were performed:
GC/M3 Buse/Neoral Compoaxls MCS 02/1787 1400 97920 =
Marcwy CRE 0271757 1845 97928 6
TRACE Fan 02/1197 1300 97893 7
Surrogala Recarery Taxt Percemt% Acceptable Limbs
2.Flugrobiphery] M610 =g 00.4- L15))
Nigubenzene-d5 M610 754 (23.0-120)
p-Tarphanyj-dl4 Méi0 §73 (Q73-124))
BromoOucrobenzene BTEX-8250 110 (5345-154)
Dibcoma fucremethans BTEX.4250 109, {£34-136)
Tolume-da RTEX 3260 117, (21.137)
Bromofluorobemzone NAP-8240 110. (53.5-154.)
Ditromoilucromethanc NAP.8260 109. R4-138)
Taluene-dR NAP.6260 3 ir A (ir-137)
M = Method Muthod-Destription
M1 EPA 8260
M2 EPA 270
M3 EPA 60104
M4 EPA 907!
M3 EPA 3550

68:71 INOWI:6 .F7- B34
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GENERAL ENGINEERING LABORATORIES

Mecing wrday's aceds with a winon for remorrow. Laleextary Carufications
STATS GRL o
’ EBNIGETD4 WraTIAIOl
m

191 10912
>3 o7

JRAS

Clienrs Supurvisor of Ship Building & Coaversion
SUPSHIP-Porumouth Decachatent-Eav.
1399 Narth Hobxon Ave.
Narth Charteston, South Carolina 29405-2106
Contct Mr. Bill Hiers
Project Descriphom: SUPSHIP-Partsroouk Detachment

ce: NPWCG0196 Repart Date:  Febmary 24, 1997 Prge Jof 3
Sample ID : SPORTA337-3
M = Method Method-Descripton
M6 EPA 471
M? EPA 30350
Nates:

Tbe qualificrs in this report are defined us [a[lows:

ND ndicties that the anglyte et not datacted at a copcenrration grestsr thant tha dolection Limic

1 indicacem presoce of snalyts ut @ conomuazdon less than ke teparting Bmit (RL) wnd ytunthm;hnd_lammluuuwl.)
U indicates char the amalytc way nat detactad at 2 concenvaion grester thum the detection lime,

* indicat=y ihal 8 qualiry cmerol nalyt recovgy 15 oulside of specified acorplance eritetin

.§ data report s been prepaced wnd rovicwed .J
in accordance with Cenerad Engincering Laboramries '
susdumrd aperadng pracedurss. Pleass dirsct

x1y questions ta your Projeet Manzger, Xaren Blakency «f (803) 769-7386.

Rmtwnd By ’

PO Box 30712 - Chardestan. SC 259417 « 3040 Suvngz Road - 29407

b’ (803) 5568171 Fax (803) 766-1178 *9701280-34 </
ﬁ Prined on r:t'wlcd pope: N
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GENERAL ENGINEERING LABORATORIES

Mecnng today's needs with a virton for 1omnorrow. Ladorzsy Cutiflcgtions
STATR GRL =1
1R ESNsenTze  BTyTION
NC n
5o 10120 ooz
™™ aria <)
Client Supavisor of Ship Building & Convatian
SUPSHIP-Porumovth Datschmeae-Eny.
1399 North Hotsog Ave,
Narth Charicstn, South Carolina 29405-2106
Contacl: Mr. 8l Hiexx
Projet Daaipdon: SUPS HIP-Portimoouth Petuchmeant
= NFWC00196 Repast Date:  Felruary 24,1957 Page 1of1
Seple ID : SPORTUII 74
1ah1D :9702230-04
Marix : Soil
Ihee Collecred 1 02732497
Dats Recadved : C2/13/97
Friority : Routinn
Collecror : Clisnt
Parameter Quoltfler Result ) 1 RL Lao DF Aonxlyst Dote Time Bateh M
Volatfle Oryazkcs
BTEX -4 items
Rexzene u 0.00 100 200 ugig 1.0 RMB 0271797 1042 97876 1
‘ bylbenzene u 0.00 1.00 200 wykg 14
‘oloene U 0.00 100 200 agkg 1.0
Xyloncs (TOTAL) v D.00 1.00 400 aghg L0
Nxphihalene U 0.00 1.00 200 ugkpg 10
Extractable Organles
Polynwcieor Aromasic Hydrocarbans - 16 demy
Acemaphihene U 0.00 164 330 ug/xg 1.0 BDG 0272097 D115 97920 2
Acenaphthylens U 0.00 164 130 ug/kg 19
Anthracene u 0.00 164 330 upkg 19
Benzol{a)anthrazne u 0.00 164 330 up/kp 10
Benzols)pyreos u 0.00 164 30 upkg LD
Benzo(b)luoranthene u 0.00 164 330 ugkg 1.0
Benzotghiparykme u 0.00 164 330 veke 1.0
Hezo(k)lucrunchane u 000 164 330 vgiyg 1.0
Chrysene U 0.00 1564 330 upkg 1.0
Dibcrzo(ab)anthr scets u 0.00 164 330 wykp L0
Flooranthene 3se 164 330 wpikg 1.0
Flaarene v 0.00 164 330 upkg 1.0
Indene(].2,3-c,d)pyrens U 0.00 154 B0 ug/kg 1.0
Naphthalene U 0.00 164 330 agkg 1.0
Phennihrenc U 000 164 330 ugkg 1.0
Pyrene J p. x| 164 330 ughsg 1.9
Metals Acalysly
Mazcury J 0.106 400211 0200 mg/kg 1.0 RMTI 0211097 1727 9732 N
Sitver v 407 4156 950 ugkg 2.0 NRM 0220097 1430 97895 3
st 2460 zZ70 980 ugig 20
)
k PO Box 30712 » Churlestog. SC 29417 » 2040 Savage Road « 25407 ,ﬂ“"l Mlm l,"mmﬂ"" E"ﬂ"ﬂ

{803) 556-8171 = Fax {8011) 766-1172 “9702280.04"
a Fruacd ¢n racyeled paper -

910 d (18S-c58-C08:73L ~ ONFYJINIONI 3D 6S:T! INOW):6.4C- 83dy_ 4



GENERAL ENGINEERING LABORATORIES

Mcering tndavy's necde with @ vision for toniorrow Raborstery Cortibeations
SIATZ GEL rFT -~
‘ n EANSNTS  EXT41287498 \ )
NG o)
sC 10130 1052
IN 17,08 25
Client: Supcrvisor of Ship Building & Convernan
SUPSHIP-Portsmouth Dtuchment-Eav.
1899 Norch Hohson Avp
North Cherlestan, South Caralina 294052106
Camect: Mr. B2l Hiets
Project DBoaciption: SUPSHIP-Portemaouth. Detschment
oc: NPWC00196 Report Dure:  Pebmtry 24, 1997 Pags 2003
Sunple ID :SPORTUI37-4
Pursmeter Quulifler Resvlt DL RL Usitx  DF Anslyst Date Time Buch M
Bxrium 17600 242 080 ik 0
Cadmium 149 205 490 uwwky 20 NRM 0202097 1410 978935 3
Czvmuan 109000 09 980 ugkg 20
Lead 18600 134 490 ugkg 20
Selmium an 223 490 ug/kg 24
CGaneral Chemistry
Totd] Rec, Peaya, Hydroexgbans 170 100 500 mgig 1.0 SLR 021797 1400 97941 4
}Tb- following prep procednres wer performed: )
GC/MS Base/Ncueral Compounds MCS 0271787 1400 97520 §
Mecoury CRB 0217097 1845 97528 &
TRACE FGD 0211757 1800 97895 7
Somrrogate Recovery Test Percent Acceptable Limits
2-Fluomtrpbenyl Mé610 a0 0.0-115.)
Nicoberzena-ds M610 914 (23.6- 120.)
p-Tephenyl-d14 T Mé10 101. G73-124)
Bromofleorobensxin BTEX-3260 108, (535-154)
Ditromefivocometiona BTEX-B250 120. (834.136)
TaluensdB BTEX-6260 120. (21-137)
Bromofloerobanzans NAP.9260 - 108. (335-154.)
Dibromo(lucromethens NaP.g250 120. (614-1356)
Talume~d8 NAP-8260 120. (21-137,)
M = Method Method-Description
M1 EPA 8260
M2 EFA 8270
M3 EPA 60104
M4 EPAS071
) EPA 3550

PO Box 30712« CharJcaton, SC 29417 « 2040 Savape Rowd - 29407

(803) 556-8171+ Fax (803) 766-1i1 78 ~9T02280.04~
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g L % GENERAL ENGINEERING LABORATORIES
\ Meeung tuday's necds with a vision for tomocrow: ‘n:;"t;f’ cm;
et ¥ . Fl.  EENSATIN  EXTIETUTIASE
’ £ Ne 23
Farowe oan &=
Client: Supetvisor of Skip Building & Canversion
SUPSHIP-Pormemouth Detachment-Env,
1899 Nozth Holvan Ave.
North Chuaiczwn, South Ceroling 29401-2106
Contact: Mr. Bill Hiery
Praject Desexiptions SUPSHIP-Posnmouth Detachmant
o NPWCD0196 Repart Data:  Pebrusery 24, 1997 Page 30f3
Sinple ID : SPORT03374 '
¥ = Method Merhod-Description
M6 EFA 7471
M7 - EFA 3050
Neotcx

The quitibicry in this report xo definext wa follow:
ND indicatus that the aualyte was not datected at u concenmalion grester then the detection limis,
¥ indicates presence of oalyta at 3 concentrarion less tham the repordng it (RL) «nd groater than the detection limix (DL).
. dicares tha the 2nslyte wa not detecied a1  concentrariog greater thom the detscdon Imin
F icazzg that a quality eontrof analyte recovery it aumide of specifind 1ccapimes crinvis,

Thia dua report hay becn propared and roviewed
in accordfance with Genarsd Engincsming Lukorslopice

sundard operaing procedures, Ploae digect
nay quasdons to yope Project Maneger, Karwn Blagmey 1 (203) 769-7386.

LoD Blokeny

Reviewed By ]

b‘ PO Hox 3U712« Charleston. SC 29417 » 2040 Savage Road 29407
(8M3) 5568171 » Fax (803) 766-1178 9707286.04%

ﬁ Prinixd o nocyrhed poqeer
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5 .z GENERAL ENGINEERING LABORATORIES
\ Mechar tiduty 't needt witlt a Vision for fomorros. Labaraiory Cwnlficatlon
- -\ U , FIATE G ™
'% —~ > n NI D<At
"’,947 ‘“gc,.\ e iam ‘1o
O ™ oA v A
Cllent: Supavisoe af Ship Building & Converxion
SUPSHIP-Parumaush Detachmens-Emv,
1899 North Holwon Ave,
Nevth Chadeston, South Coratins 29403-2106
Cortact: M. Bill Hoers
Projoct Pescripdon: SUPS HIP-Porumonth Dewclraent
oo; NFWCO0196 Report Date:  February 24, 1997 Puga 19t3
Saple ID : SPORTIAT-3
1laID 1 970223008
Matrix ‘ = Sail
D Colleczed 1 01237
Dua Recerved : 2/13897
Priority ¢ Rogtine
Collscior : Clisaat
Pagumcter Qualifier Recull DL RL Canlrs DF Analyet Data Time Barch M
Yaladle Orpanics
BTEX -4 ez .
3ecorene U 0,00 1.00 2060 upfks 1.0 RMB 021497 1511 97876 )
““ylbenzene u 0.00 1.00 200 ug/ks 1.0 '
e ) 0.00 1.0 200 ughyp Lo
.3 (TOTAL) U 0.00 1.00 400 upkg 10 J
Nepartalens u 0.00 1.00 200 vgikg 1.0 ‘
Extractabdle Orgeulcs
Polynuclear Aroaatic Hydrocarbons - 18 dems
Acenaphihzae u 0.00 164 330 ugkg 10 BDG 022097 0147 97920 2
Acenpphthylesa U 0.00 164 330 ugkg 10
Arzhrascne u 0.00 154 310 uykg 1.0
Benro(a)intracone U 0.00 154 330 uoghkg 19
Benzo(a)pyrena u 0.00 164 3310 oghkg 1.0
Benao(b)(ucranihens u 0.00 164 330 up/kg 1.0
Benzo(ght)poylene U 0.00 154 30 vy 1.0
Reno(k)(luatenthene U 0.00 164 330 wghg LD
Clrysens v 0.00 163 390 up/kg 10
Didenzo(ah)enthracene v 0.00 164 330 ugfkg 10
Flnoranthone U 0.00 164 330 upkg 10
Floacena u 0.00 164 330 oghg 10
Indeno{1.2.3-c.d)pyrene U 0.00 164 130 up/kg 10
Naphthalens U 0.00 1584 330 ughg 10
Phenanuiinene U 0.00 164 330 ugpkg 10 -
Dyres u 0.00 164 330 vphkg ID
Metals Analysia :
Mercury I 0.0857 0.00238 0200 mg/g 1.0 RMI 021357 1729 91928 N
Silver u £52 411 970 upkg 20 NRM 022097 1437 §78% 3
wenic 2800 258 70 up/xp 0 '
PO Box 30712 Chartesn, SC 29417 + 2040 Savage Raad » 20407 lmwmmmmﬂﬂmmﬂ .
b 403) $56-8171 » Fax (303) 766-1178 *9702280-01° /
c’ Pivent em meychou Japct,
613 4 [18¢-728-C08:734 ONT¥33NIONT Y39 00:£1 (NOK): 6 .bT-"93d
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GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with @ viston far tamorrow Labarsiory Coriiftaang
YTATE CEL =1
;"I{: ::}15“729‘ E17472743451
O,
L. e (15 b
4ron ™ o o
Clent: Supervisor of Ship Building & Converyioa
SUPSHIP-Ponsmouth Derschmetu-Brv.
1899 North Hobeon Ave.
Noph Clsriaxtan, South Caroling, 294082106
Comact: My, Bill Hicrs
Project Descripdon: SUPSHIF-Porsmonch Deachmem
oc: NPWCD01 P6 Repart Dai2:  Pebmary 24, 1997 Pags 2013
Sample (D * SPORT337-3
Parsmeter Quallfler Rugult L RL EUnt DF Analyst Dote Time Batch M
Barivm 15300 240 ¥ ua/kg 20
Cadmium J DA 203 485 uvphyg 20 NRM 022057 1437 97898 3 °
Chromiums 83500 602 970 wphg 20
Lead 19000 132 S ughy 20
Seledum I inz 21 485 uyfky 20
Qegerad Chemlstry
Tota] Rec. Pecro. Hydrocarbons 90. 100 SO0 mghkg 10 SLR 021707 1400 97541 4
="« lollowing prep procedures were performed;
5 Base/Neumal Corrpouads MCS @1767 1400 571920 - 5
ety CRB 021797 1845 97928 6
TRACE FGD 0211757 i300 37398 7
Suwrrogate Recovery Text Perveot® Acceptable Limits-
2 Fhorobiphenyl M§10 834 (0.0- 115)
Nirvheneeme-d5 Msaia 8.0 (Z3.0-120,)
»-Tapbepyl-d14 Ms10 108. {3713-.124.)
Bromofluorobenzcne BTEX-3260 107, {534-184.)
Ditvomoflcoromethane RTEX.R280 110. (53.4-136}
Taluens i BTEX-R2£Q 124, (72.1-137)
Bromoflucrobouene NAP-3260 107. (93.9- 1349
Ditmomoflvornmathane NAPH260 110, (634.136.)
Tolume-df NAP-326Q 124, 72.1-137.)
M a Metbod Method-Description
M1 EPA 8260
M2 EPA 8170
M3 EPA 5010A
M4 EPA 90N
M5 EPA 3550

b‘,

6¢o -

[~

PO Box 30712« Charlcston. S5C 29417 = 2040 Savage Read « 29407

(803) 556-3(71 « Fax (803) 766-1178

a Finace en eereied paper

{188-¢¢8-L08:13L

*9702280.05"
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GENERAL ENGINEERING LABORATORIES

Meediig today s nreds with a visian for iomormow Labarsiory Corificadans
STATE GEL Pl
rL BYNIATIM  pRMATIETAN
NC =
c 10120 e P
’ IN P934 UG3a ) )
- /
Qlenr: Supervitar of Ship Building & Coaversion.
SUPSHIP-Porismonth Detschment.Eay.
1899 Nonh Hobson Avc.
North Charlzsten, South Caraliu 294032106
Contsct: Mr. Bill Hicrs .
Projeee Descripdon: SUPSHIP-Portsmouth Desachment
o= NPWCO0198 Report Dawe:  Febdroary 24, 1997 Page 30f3
Sammple ID : SPORT0317-5 B
M « Meathod Method-Dexription
M6 EPAT4TL
M7 EPA 3030

Noza:
The quailfiers in this report aae defined as follows:
ND indicares that the analy(s wa not detcoiod at & canccntration: greake tha tha demedon Hmie
Jindicues prescace of analyt: st s comcantradon less thin the repocting Limit (RL) and greater then the detection Limit (DL).
* U indicates thas the mnalyte was not detested &t 3 concenration greater thist the dewection lanit
dicates that a quality coutro) saalyte fecarery is oulside of spocified acerpumes cntonia

Pagai
"ﬂﬁsdmmponhn Been prepu] and revicwed s
in sccordance with Genernl Pnginerring Luhoraing e
sandsrd opeteaing proceduter. Pleass direct
uty questions to your Projec: Meanager, Kazen Blakeney ar (803) 762-7346.
Reviewdd By
. PO Box 30712+ Charloston. SC 29417 « 2040 Savage Roxd « 29407 :
{803) 356-8171 « Fax (303) 7166-1178 “9701E0-05% J
a Prin.cd ou recyckd papst. -
1cdd (18€-£58-C08:734 ONI¥INIONT NIT  10:81 (NOWI:6 .Fi- 834
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GENERAL ENGINEERING LABORATOQRIES

Mecting inday 'z needs vith a vition for tomprnsw. Liborstory Certifiestions
: STATE 4L B
n BITiieaTa  EYTaTAR745L
NC m
sc 1a1 10912
TN manM 234
Clienr: Supexrviser of Ship Building & Convearsion
SUPSHIP-forumonth Detachmuu-Env.
1899 Neath Hobson Ave. .
North Charieswon, So uth Cigoling 29402106
Contacy: Mr. Bill Hiers
Project Deseription: SUPSHIP-Pormmouth Detactyment
o NEWCO019¢6 Report Dai Februzmy 24, 1997 Page 10f2
Sampls ID : : SPORT0317-6
LabID : 9702280-06
Moarmix : Soid
Dae Collected : 01297
Dur Recaved : 0137
Privrisy : Rovtine
Collecier : Cliene
Paramater Quslifter Rexyit DL RL TUnts DF Acalpst Dacy Time Botch M
Volatllz Organics
BIEX o4 items
dezene [ ono 1.00 200 ug/kg 1.0 RMEB 02714/97 1542 97876 1
~Tbamzene u 0.00 1.00 200 ugkg 1.0
"} U 0.00 L0 200 upg/ks 1.0
h_,;s (TQTAL) u 0.00 1.00 400 ugky 10
aphthalone U 0.00 1.00 200 up/kg 10
Serrogat Recovery Tt Poceat® Acceptable Limits
Bromoflnarsbenrenc BTEX-4260 97.6 (533-134)
Dibcomoflumrome thuns BTEX-126Q 972 (63A4-135.)
Telucne-d8 BTEX-8260 110, (7121-137.)
Bromoflvorobennme NAP-8240 9746 (53.5-154.)
Ditramoflucromethens NADP-8240 9732 - (634-138.)
ToluoneB NAP-8260 110. (12.1-131)
M =Metbhod ' Mazhod-Dexcription
M} EPA 8260

SYNAPOTRP———

b“' : (303) 556-8171 « Fax (803) 166-1176 *g702230.06°
ﬁ Primct on reeyelod pasee
134 d ¢18%-¢%8-208:73L ONTYIINIONT NID  [0:f1 (NOWIZ6 Y- 834

L-vF



GENERAL ENGINEERING LABORATORIES

Meanng mduy's necdy wich a vislon for tomarrow: Leyoratacy Certificatinm
N STATE GEL o ]
’ FL BATI3GNI294 EX14AT2R7450
\NC 231
B e 10120 10583
™ o3 [ 0

Clicoc Supcrviser of Ship Building & Coaversion
SUPSHIP-Pertamouth Detachment-Env.
1899 North Halman Ave.
Nonh Chorlestem, South Cacoling 29405-2106
Conzact; Mr. Bl Hiers
Project Descriptian: SUPSHIP-Fortsmouth Dewschren

cce NPWC00198 Report Date:  Fehmary 24, 1997 Fage 2012
Surple [D : SPORT0337-6
M = Mathod Method-Dacriptian
Notes;

The quolifiers in Uit report e defined us follaws:

ND indicares that the anxlyilc wat not Goraczd 4¢ a concentration greares tnm the dexcton limit.

J indicaicy proyanca of manlyw at @ eoncomration leas thom the reporting Emit (RL) wend gresrcr timn the detortion 1imis (DL).
U Indicates thal the anulyte was nat dezectad at a conamrstion grostuy thurt tha detectdon Brair

* rdicates thar & quality control analyic recoviry is ouide of specifind scaepamce crireria

dara report has been prepwred gl ovicwed
soordanct with Geoard Enginzecng Laborawries
stonderd apesagng procadores. Pleage diroct
arvy questions lo yoor Froject Menager, Karun Blakeney a1 (803) 769-1386.

Rovigwed Ay
~ PO Box 30712« Charieston, SC 29417 « 2040 Savape Rond « 29407
' (807) 556-817¢ + Fax (803) 766-1178 ~9702280-06°
ﬂ Paawy ou 1ecakd paacr,
£c0 d (18C-¢98-208:13L ON{Y3INIONT ¥I9  i0:EI (NOMWI.6.b7- 834
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2600 Bull Street -

December 5, 1997

PROSPER

Columbia, SC 29201-1708

COMMISSIONER:
Douglas E. Bryant

BOARD:
John H. Burriss
Chairman

William M. Hull, Jr., MD
Vice Chairmian

Roger Leaks, Jr.
Secretary

Mark B. Kent
Cyndi C. Masteller
Brian K, Smith
Rodney L. Grandy

SOUTH CAROLINADEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

Mr. Gabriel L. Magwood

Southern Division NFEC

P.0O. Box 190010

2155 Eagle Drive

North Charleston, South Carolina 29419-9010

Re: Response to Comments dated October 29, 1997
Bldg. 80 (tank 38-1) (Site Identification # 16762)
Charleston Naval Complex/Charleston Naval Base
Charleston, SC
Charleston County

Dear Mr. Magwood:

The author has completed technical review of the referenced document. Based on the
information provided, the author concurs with the proposal to defer additional assessments
under the Tank Management Plan pending the outcome of the RCRA Facility Investigation
(RFI) for AOC 564.

Should you have any questions, please contact me at (803) 734-5328.
Sincerely, .
%F(é{j |
Paul L. Bristol, Hydrogeologist
Groundwater Quality Section
Bureau of Water

cc: Trident District EQC

o~y

-/



~ Mr. Gabriel L. Magwood

Southern Division NFEC

P.O. Box 190010

2155 Eagle Drive

North Charleston, South Carolina 29419-9010

Re: Underground Storage Tank Assessment Report dated May 9, 1997
Bldg. 80 (tank 38-1) (Site Identification # 16762)
Charieston Naval Complex/Charleston Naval Base
Charleston, SC
Charleston County

Date:  October 28, 1997

Dear Mr. Magwood:

The author has completed technical review of the referenced document. As submitted, the report
provides a narrative describing closure activities and analytical results of environmental sampling
conducted to determine if releases have occurred from operation of the referenced underground
storage tank and/or associated piping system. The results presented indicate elevated levels of
total RCRA metals were detected in soils grab samples obtained from the tank pit excavation.
These results appear to necessitate additional endeavors for remedial actions and characterization
of site soils for proper disposal, as appropriate. It is recognized that UST 38-1 has been
designated as AOC #564 and additional additional site assessment/corrective action activities may
be incorporated with future RFI (RCRA Facility Investigations) work for AOC #564. Please
submit written notification to the author describing the facility’s intended course of action at this
site by December 1, 1997.

Should you have any questions, please contact me at (803) 734-5328.

Paul L. Bristol, Hydrogeologist
Groundwater Quality Section
Bureau of Water

cc: Trident District EQC

SOUTH CAROLINADEPARTMENT OF HEALTH ANDENVIRONMENTAL CONTROL
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Analytical Data Summary

StationIlD E172GW001
SamplelD 172GW001M1

DateCollected 1/18/2002

DateExtracted 1/29/2002

DateAnalyzed| 1/29/2002

SDGNumber 54860W

Parameter Units
1,1,1-Trichloroethane ug/L 5 U
1,1,2,2-Tetrachloroethane ug/L 5 U
1,1,2-Trichloroethane ug/L 5 U
1,1-Dichloroethane ug/L 5 U
1,1-Dichloroethene ug/L 5 U
1,2,3-Trichlorobenzene ug/L 5 U
1,2-Dichloroethane ug/L 5 U
1,2-Dichloroethene (total) ug/L 1.1 J
1,2-Dichloropropane ug/L 5 U
2-Chloroethyl vinyl ether ug/L 5 uJ
2-Hexanone ug/L 10 U
Acetone ug/L 10 U
Benzene ug/L 0.37 J
Bromodichloromethane ug/L 5 U
Bromoform ug/L 5 U
Bromomethane ug/L 10 U
Carbon Disulfide ug/L 5 U
Carbon Tetrachloride ug/L 5 U
Chlorobenzene ug/L 12.7 =
Chloroethane ug/L 10 U
Chloroform ug/L 5 U
Chloromethane ug/L 10 U
cis-1,2-Dichloroethylene ug/L 1.1 J
cis-1,3-Dichloropropene ug/t 5 U
Dibromochloromethane ug/L 5 U
Ethylbenzene ug/L 5 U
m+p Xylene ug/L 5 U
Methyl ethyl ketone (2-Butanone) ug/L 10 U
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 10 U
Methylene Chloride ug/L 5 U

SWMUB7RFIRA-AppD.xls / VOA_WG_Final

01/13/2003 2:45 PM

Page 1



Analytical Data Summary

StationiD]| E172GW001
SamplelD 172GWD01M1

DateCollected 1/18/2002

DateExtracted 1/29/2002

DateAnalyzed 1/29/2002

SDGNumber 54860W

Parameter Units
o-Xylene ug/L 5 U
Styrene ug/L 5 U
Tetrachloroethylene (PCE) ug/L 5 U
Toluene ug/L 0.21 J
trans-1,2-Dichloroethene ug/L 5 U
trans-1,3-Dichloropropene ug/L 5 U
Trichioroethylene (TCE) ug/L 5 U
Vinyl acetate ug/L 10 UJ
Vinyl chloride ug/L 2.3 J
Xylenes, Total ug/L 5 U
1,3-Dichlorobenzene ug/L 1.4 J
1,4-Dichlorobenzene ug/L 4.3 J
1,2-Dichlorobenzene ug/L 59 =
1,2,4--Trichlorobenzene ug/L 5 U

SWMUB7RFIRA-AppD.xis / VOA_WG_Final

3

01/13/2003 2:45 PM
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Analytical Data Summary

01/13/2003 2:45 PM

StationID E1728B011 E172SB011 E1725B012
SamplelD| 172SB01101 (0-1ft) 1725B01102 (3-5#) 1725B01201 (0-1ft)

DateCollected 1/18/2002 1 1/23/2002

DateExtracted 1/29/2002 1/29/2002 1/29/2002

DateAnalyzed 1/29/2002 1/29/2002 1/29/2002

SDGNumber 54860 54860 55050

Parameter Units
1,1,1-Trichloroethane ug/kg 7.8 0] 5.6 U 7.2 U
1,1,2,2-Tetrachloroethane ug/kg 7.8 U 5.6 U 7.2 u
1,1,2-Trichloroethane ug/kg 7.8 U 5.6 U 7.2 U
1,1-Dichloroethane ug/kg 7.8 U 5.6 U 7.2 U
1,1-Dichlorosthene ug/kg 7.8 U 5.6 U 7.2 U
1,2,3-Trichlorobenzene ug/kg 7.8 U 5.6 U 7.2 U
1,2-Dichlorosthane ug/kg 7.8 U 5.6 U 7.2 U
1,2-Dichloroethene (total) ug/kg 7.8 U 5.6 U 7.2 U
1,2-Dichloropropane ug/kg 7.8 U 5.6 U 7.2 U
2-Chloroethyl vinyl ether ug/kg 15.6 U 11.1 U 14.4 U
2-Hexanone ug/kg 15.6 3 11.1 U 14.4 y)
Acetone ug/kg 232 = 11.3 = 18.9 =
Benzene ug/kg 7.8 9] 5.6 U 7.2 U
Bromodichloromethane ug/kg 7.8 U 5.6 U 7.2 U
Bromoform ug/kg 7.8 u 5.6 U 7.2 u
Bromomethane ug/kg 15.6 u 11.1 U 14.4 U
Carbon Disulfide ug/kg 7.8 U 5.6 U 7.2 U
Carbon Tetrachloride ug/kg 7.8 U 5.6 U 7.2 U
Chlorobenzene ug/kg 7.8 U 5.6 U 7.2 U
Chloroethane ug/kg 15.6 U 11.1 U 14.4 U
Chloroform ug/kg 7.8 U 5.6 U 7.2 U
Chloromethane ug/kg 15.6 U 11.1 U 14.4 U
cis-1,2-Dichloroethylene ug/kg 7.8 U 5.8 U 7.2 U
cis-1,3-Dichloropropene ug/kg 7.8 U 5.6 U 7.2 U
Dibromochloromethane ug/kg 7.8 U 5.6 U 7.2 U
Ethylbenzene ug/kg 7.8 u 5.6 U 7.2 u
m+p Xylene ug/kg 7.8 U 5.6 U 7.2 U
Methyl ethyl ketone (2-Butanone) ug/kg 10.9 J 11.1 U 14.4 U
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/kg 7.8 U 5.6 U 7.2 U
Methylene Chloride ug/kg 1.6 J 5.6 U 3.6 J

SWMUB7RF!RA-AppD.xls / VOA_SO_Final

Page 3



Analytical Data Summary

01/13/2003 2:45 PM

StationID E1728B012 E1728B013 E1725B013
SamplelD| 172SB01202 (3-51t) 1728801301 (0-11t) 172SB01302 (3-5ft)

DateCollected | 1/18/2002

DateExtracted 1/29/2002 1/29/2002 1/29/2002

DateAnalyzed 1/29/2002 1/29/2002 1/29/2002

SDGNumber 55050 54860 54860

Parameter Units
1,1,1-Trichloroethane ug/kg 6.3 U 6.8 U 6.3 U
1,1,2,2-Tetrachloroethane ug/kg 6.3 U 6.8 ) 6.3 U
1,1,2-Trichloroethane ug/kg 6.3 U 6.8 U 6.3 U
1,1-Dichloroethane ug/kKg 6.3 U 6.8 ] 6.3 U
1,1-Dichloroethene ug/kg 6.3 U 6.8 U 6.3 U
1,2,3-Trichlorobenzene ug/kg 6.3 U 6.8 U 6.3 U
1,2-Dichlorosthane ug/kg 6.3 U 6.8 U 6.3 U
1,2-Dichloroethene (total) ug/kg 6.3 U 6.8 U 6.3 U
1,2-Dichloropropane ug/kg 6.3 U 6.8 U 6.3 U
2-Chloroethyl vinyl ether ug/kg 12.6 U 13.6 U 12.6 U
2-Hexanone ug/kg 12.6 U 13.6 U 12.6 U
Acetone ug/kg 32.4 = 42.4 = 1310 U
Benzene ug/kg 6.3 U 6.8 U 6.3 U
Bromodichloromethane ug/kg 6.3 U 6.8 U 6.3 U
Bromoform ug/kg 6.3 U 6.8 U 6.3 U
Bromomethane ug/kg 12.6 U 13.6 U 12.6 U
Carbon Disulfide ug/kg 2.1 J 6.8 U 6.3 U
Carbon Tetrachloride ug/kg 6.3 U 6.8 U 6.3 U
Chlorobenzene ug/kg 6.3 U 6.8 U 6.3 U
Chloroethane ug/kg 12.6 U 13.6 U 12.6 U
Chloroform ug/kg 6.3 ] 6.8 U 6.3 U
Chloromethane ug/kg 12.6 U 13.6 ) 12.6 U
cis-1,2-Dichloroethylene ug/kg 6.3 U 6.8 U 6.3 U
cis-1,3-Dichloropropene ug/kg B.3 U 6.8 U 6.3 U
Dibromochloromethane ug/kg 6.3 U 6.8 U 6.3 U
Ethylbenzene ug’kg 6.3 U 6.8 U 6.3 U
m+p Xylene ug/kg 6.3 U 6.8 U 6.3 U
Methyl ethyl ketone (2-Butanone) ug/kg 12.6 U 5.3 J 12.6 U
Methyl isobuty! ketone (4-Methyl-2-pentanone) ug’/kg 6.3 U 6.8 U 6.3 U
Methylene Chloride ug/kg 2.7 J 2.8 J 2.4 J

SWMUS7RFIRA-AppD.xis / VOA_SO_Final

Page 4



Analytical Data Summary 01/13/2003 2:45 PM

StationlD E1728B014 E172SB014 E1728B015
SamplelD| 172SB01401 (0-1ft) 1725B01402 (3-51t) 172SB01501 (0-ift)

DateCollected 1/18/2002 1/18/2002 1/18/2002

DateExtracted 1/29/2002 1/29/2002 1/29/2002

DateAnalyzed 1/30/2002 1/29/2002 1/29/2002

SDGNumber 54860 54860 54860

Parameter Units
1,1,1-Trichloroethane ug/kg 6.8 U 5.2 U 4.5 U
1,1,2,2-Tetrachloroethane ug/kg 6.8 U 5.2 U 4.5 U
1,1,2-Trichloroethane ug/kg 6.8 U 5.2 U 4.5 U
1,1-Dichlorcethane ug/kg 6.8 U 5.2 U 19.8 =
1,1-Dichloroethene ug/kg 6.8 U 52 U 4.5 U
1,2,3-Trichlorobenzene ug/kg 6.8 U 5.2 uJ 4.5 U
1,2-Dichloroethane ug/kg 6.8 U 5.2 U 4.5 U
1,2-Dichloroethene (total) ug/kg 6.8 U 5.2 U 22 =
1,2-Dichloropropane ug/kg 6.8 U 5.2 U 4.5 U
2-Chloroethyl vinyl ether ug/kg 13.7 uJ 10.4 U 8.1 U
2-Hexanone ug/kg 13.7 U 10.4 U 8.1 U
Acetone ug/kg 105 = 83.8 = 71.8 =
Benzene ug/kg 6.8 U 5.2 U 4.5 U
Bromodichloromethane ug/kg ] 6.8 U 5.2 U 4.5 U
Bromoform ug/kg Y U 5.2 U 4.5 U
Bromomethane ug/kg 13.7 U 10.4 U 9.1 U
Carbon Disulfide ug/kg 6.8 v 5.2 U 4.5 U
Carbon Tetrachloride ug/kg 6.8 U 5.2 J 4.5 u
Chlorobenzene ug/kg 6.8 U 5.2 U 1.3 J
Chloroethane ug/kg 13.7 U 10.4 U 9.1 U
Chloroform ug/kg 6.8 U 5.2 U 4.5 U
Chloromethane ug/kg 13.7 U 10.4 U 9.1 U
cis-1,2-Dichloroethylene ug/kg 6.8 U 5.2 U 22 =
cis-1,3-Dichloropropene ug/kg 6.8 U 5.2 U 4.5 U
Dibromochloromethane ug/kg 6.8 U 5.2 U 4.5 U
Ethylbenzene ug/kg 6.8 U 5.2 U 4.5 U
m+p Xylene ug/kg 6.8 U 5.2 U 1.7 J
Methyl ethyl ketone (2-Butanone) ug/kg 13.7 U 10.4 U 3.8 J
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/kg 6.8 U 5.2 U 4.5 U
Methylene Chloride ug/kg 0.85 J 2.3 J 3.1 J

SWMUB7RFIRA-AppD.xls / VOA_SQ_Final Page 5



Analytical Data Summary

01/13/2003 2:45 PM

StationlID E1728BQ15 E1725B016 E1728B016
SamplelD| 172SB01502 (3-5ft) 1728B01601 {(0-1f1) 1728B0Q1602 (3-5ft)

DateCollected 1/18/2002 1/18/2002 1/18/2002

DateExtracted 1/29/2002 1/29/2002 1/29/2002

DateAnalyzed 1/29/2002 1/29/2002 1/29/2002

SDGNumber 54860 54860 54860

Parameter Units
1,1,1-Trichloroethane ug’kg 472 U 5.6 U 4.5 U
1,1,2,2-Tetrachlorosthane ug/kg 472 U 5.6 U 4.5 U
1,1,2-Trichloroethane ug/kg 472 ] 5.6 U 4.5 U
1,1-Dichloroethane ug/kg 106 J 15.2 = 13 =
1,1-Dichloroethene ug/kg 472 U 5.6 U 4.5 U
1,2,3-Trichlorobenzene ug/kg 472 U 5.6 U 45 U
1,2-Dichloroethane ug/kg 472 U 5.6 U 4.5 U
1,2-Dichioroethene (total) ug/kg 190 J 23 = 17 =
1,2-Dichloropropane ug/kg 472 U 5.6 U 4.5 U
2-Chloroethy! vinyl ether ug/kg 943 U 11.1 U 9.1 U
2-Hexanone ug/kg 943 Y] 11.1 U 9.1 U
Acetone ug/kg 619 J 736 J 138 =
Benzene ug/kg 472 U 5.6 U 4.5 U
Bromodichloromethane ug/kg 472 U 5.6 U 4.5 U
Bromoform ug/kg 472 U 5.6 U 4.5 U
Bromomethane ug/kg 943 U 11.1 U 8.1 U
Carbon Disulfide ug/kg 472 U 5.6 U 4.5 U
Carbon Tetrachloride ug/kg 472 U 5.8 U 4.5 U
Chlorobenzene ug/kg 310 J 5.6 U 3.7 J
Chlorcethane ug/kg 943 U 11.1 U 9.1 U
Chloroform ug/kg 472 U 5.6 8] 4.5 U
Chloromethane ug/kg 943 U 11.1 8] 9.1 U
cis-1,2-Dichloroethylene ug/kg 190 J 23 = 17 =
cis-1,3-Dichloropropene ug/kg 472 U 5.6 U 4.5 U
Dibromochloromethane ug/kg 472 U 5.6 U 4.5 U
Ethylbenzene ug/ky 472 U 0.72 J 0.28 J
m+p Xylene ug/kg 472 U 1.9 J 0.86 J
Methyl ethyl ketone (2-Butanone) ug/kg 943 U 11 J 7.6 J
Methy! isobutyl ketone (4-Methyl-2-pentanone) ug/kg 472 U 5.6 ] 4.5 U
Methylene Chloride ug/kg 472 U 2.5 J 2.2 J

SWMUS7RFIRA-AppD.xls / VOA_SQO_Final

Page 6
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Analytical Data Summary

f

01/13/2003 2:45 PM
StationlD E172SB017 E172SB017 E1725B018
SamplelD| 172SB01701 (0-1ft) 1725B01702 (3-5ft) 172SB01801 (0-1ft)

DateCollected 1/18/2002 1/18/2002 1/18/2002

DateExtracted 1/28/2002 1/29/2002 1/29/2002

DateAnalyzed 1/29/2002 1/29/2002 1/29/2002

SDGNumber 54860 54860 54860

Parameter Units
1,1,1-Trichloroethane ug/kg 4.8 U 4.1 U 4.3 U
1,1,2,2-Tetrachloroethane ug/kg 4.6 U 4.1 U 4.3 U
1,1,2-Trichloroethane ug/kg 4.6 U 4.1 U 4.3 U
1,1-Dichloroethane ug/kg 4.6 U 4.1 U 2.8 J
1,1-Dichloroethene ug/kg 4.6 U 4.1 U 4.3 U
1,2,3-Trichlorobenzene ug/kg 4.8 U 4.1 U 4.3 U
1,2-Dichloroethane ug’kg 4.6 9] 4.1 U 4.3 U
1,2-Dichloroethene (tota!) ug/kg 4.6 U 4.1 U 5.3 =
1,2-Dichloropropane ug/kg 4.6 U 4.1 U 4.3 U
2-Chleoroethy! vinyl ether ug/kg 9.2 U 8.2 U 8.6 U
2-Hexanone ug/kg 9.2 U 8.2 U 8.6 U
Acetone ug/kg 18.6 = 34.9 = 304 =
Benzene ug/kg 4.6 U 4.1 U 4.3 U
Bromodichloromethane ug/kg 4.6 U 4.1 U 4.3 U
Bromoform ug/kg 4.6 U 4.1 U 4.3 U
Bromomethane ug/kg 9.2 U 8.2 U 8.6 U
Carbon Disulfide ug’kg 4.6 U 4.1 U 4.3 U
Carboen Tetrachloride ug/kg 4.6 U 4.1 U 4.3 U
Chlorobenzene ug/kg 4.6 U 4.1 U 4.3 U
Chloroethane ug/kg 9.2 U 8.2 U 8.6 U
Chloroform ug/kg 4.6 U 4.1 U 4.3 U
Chloromethane ug/kg 9.2 9] 8.2 U 8.6 U
cis-1,2-Dichloroethylene ug/kg 4.6 U 4.1 U 5.3 =
cis-1,3-Dichloropropene ug/kg 4.8 U 4.1 U 4.3 U
Dibromochloromethane ug/kg 4.6 U 4.1 U 4.3 U
Ethylbenzene ug/kg 4.6 U 4.1 U 4.3 U
m+p Xylene ug/kg 4.6 U 4.1 U 4.3 U
Mathyl ethy! ketone (2-Butanone) ug/kg 9.2 U 8.2 U 8.6 U
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/kg 4.6 U 4.1 U 4.3 U
Methylene Chloride ug/kg 1.6 J 1.7 J 1.4 J

SWMUB7RFIRA-AppD.xls / VOA_SO_Final

Page 7



Analytical Data Summary

01/13/2003 2:45 PM

StationiD E172SB018 E1725B019 E172SB019
SamplelD| 1725B01802 (3-5ft) 1725B01901 {0-11t) 1728B01902 (3-5ft)

DateCollected 1/18/2002 1/18/2002 1/18/2002

DateExtracted 1/28/2002 1/29/2002 1/29/2002

DateAnalyzed 1/29/2002 1/29/2002 1/29/2002

SDGNumber 54860 54860 54860

Parameter Units
1,1,1-Trichloroethane ug/kg 4.3 U 5.3 U 4.5 U
1,1,2,2-Tetrachlorosthane ug/kg 4.3 U 5.3 ] 4.5 U
1,1,2-Trichloroethane ug/kg 4.3 U 5.3 U 4.5 U
1,1-Dichloroethane ug/kg 1.3 J 5.3 U 4.5 U
1,1-Dichlorosthene ug/kg 4.3 U 5.3 U 4.5 U
1,2,3-Trichlorobenzene ug’kg 4.3 U 5.3 U 4.5 U
1,2-Dichloroethane ug’kg 4.3 U 5.3 U 4.5 U
1,2-Dichloroethens (total) ug/kg 1 J 0.46 J 4.5 U
1,2-Dichioropropane ug/kg 4.3 U 5.3 U 4.5 U
2-Chioroethyl vinyl ether ug/kg 8.6 U 10.6 U 8.9 U
2-Hexanone ug/kg 8.6 U 10.6 U 8.9 U
Acetone ug/kg 38.3 = 15.3 = 8.9 U
Benzene ug/kg 4.3 U 5.3 U 4.5 )
Bromodichioromethane ug/kg 4.3 U 53 U 4.5 U
Bromoform ug/kg 4.3 U 5.3 U 4.5 U
Bromomethane ug/kg 8.6 U 10.6 U 8.9 U
Carbon Disulfide ug/kg 4.3 U 5.3 U 4.5 U
Carbon Tetrachloride ug’kg 4.3 U 5.3 U 4.5 U
Chlorobenzene ug/kg 4.3 U 5.3 U 4.5 U
Chloroethane ug/ky 8.6 U 10.8 U 8.9 U
Chloroform ug’kg 4.3 U 5.3 U 4.5 U
Chloromethane ug’kg 8.6 U 10.6 U 8.9 U
cis-1,2-Dichloroethylene ug/kg 1 J 0.46 J 4.5 U
cis-1,3-Dichloropropene ug/kg 4.3 U 53 U 4.5 U
Dibromochloromethane ug/kg 4.3 U 5.3 U 4,5 U
Ethylbenzene ug’kg 4.3 U 5.3 U 4.5 U
m+p Xylene ug/kg 4.3 U 5.3 U 4.5 U
Methyl ethyl ketone (2-Butanone) ug/kg 8.6 U 10.6 U 8.9 U
Methyl isobutyl ketone {4-Methyl-2-pentanone) ug/ky 4.3 U 5.3 U 4.5 U
Methylene Chloride ug’kg 1.6 J 2.2 J 1.6 J

SWMUB7RFIRA-AppD.xls / VOA_SO_Final

Page 8



01/13/2003 2:45 PM

Analytical Data Summary
StationID E1728B011 E172SB011 E1728B012
SamplelD| 172SB01101 (0-1ft) 1728B01102 (3-5ft) 1728B01201 (0-11)

DateCollected 1/18/2002 | 1/23/2002

DateExtracted 1/29/2002 1/29/2002 1/29/2002

DateAnalyzed 1/29/2002 1/29/2002 1/29/2002

SDGNumber 54860 54860 55050

Parameter Units
o-Xylene ug/kg 7.8 U 5.6 U 7.2 U
Styrene ug/kg 7.8 U 5.8 U 7.2 U
Tetrachloroethylene (PCE) ug/kg 7.8 U 5.6 U 7.2 U
Toluane ug/kg 0.59 J 0.34 J 7.2 U
trans-1,2-Dichloroethene ug/kg 7.8 U 56 U 7.2 U
trans-1,3-Dichloropropene ug/xg 7.8 U 5.6 U 7.2 U
Trichloroethylene {TCE) ug/kg 7.8 U 5.6 U 7.2 U
Vinyl acetate ug/kg 15.6 U 11.1 U 14.4 U
Vinyl chloride ug/kg 15.6 U 111 U 14.4 U
Xylenes, Total ug/kg 7.8 U 5.6 U 7.2 U
1,3-Dichlorobenzene ug/kg 7.8 U 5.6 U 7.2 U
1,4-Dichlorobenzene ug/kg 0.45 J 5.6 ] 7.2 U
1,2-Dichlorobenzene ug/kg 7.8 U 5.6 U 7.2 U
1,2,4--Trichlorobenzene ug/kg 7.8 U 56 U 7.2 U
Bromofluorobenzene SERCENT
Dibromofluoromethane ERCENT
Toluene-d8 SERCENT

SWMUS7RFIRA-AppD .xls / VOA_SO_Final

Page 9



Analytical Data Summary 01/13/2003 2:45 PM
StationID E1728B012 E1728B013 E1728B013
SamplelD| 1725B01202 (3-5ft) 1725B01301 (0-11t) 1728B01302 (3-51t)

DateCollected 1/18/2002 [

DateExtracted 1/29/2002 1/29/2002 1/29/2002

DateAnalyzed 1/28/2002 1/29/2002 1/28/2002

SDGNumber 55050 54860 54860

Parameter Units
0-Xylene ug/kg 6.3 U 6.8 U 6.3 U
Styrene ug/kg 6.3 U 6.8 U 6.3 U
Tetrachloroethylene (PCE) ug/kg 6.3 §] 6.8 u 6.3 U
Toluene ug’kg 6.3 U 0.48 J Q.47 J
trans-1,2-Dichloroethene ug/kg 8.3 U 6.8 U 6.3 U
trans-1,3-Dichloropropene ug/kg 6.3 U 6.8 U 6.3 U
Trichloroethylene (TCE) ug/kg 6.3 U 6.8 U 6.3 U
Vinyl acetate ug’kg 12.6 U 13.6 U 12.8 U
Vinyl chloride ug’kg 12.6 U 13.6 U 12.6 U
Xylenes, Total ug/kg 6.3 U 6.8 U 6.3 U
1,3-Dichlorobenzene ug/kg 6.3 U 6.8 U 6.3 U
1,4-Dichlorobenzene ug/kg 6.3 U 0.5 J 0.51 J
1,2-Dichlorobenzene ug/kg 8.3 U 6.8 U 6.3 U
1,2,4--Trichlorobenzene ug/kg 8.3 U 6.8 ] 6.3 U
Bromofluorobenzene ERCENT
Dibromofiuoromethane SERCENT
Toluene-dg PERCENT

SWMUB7RFIRA-AppD.xls / VOA_SO_Final




Analytical Daia Summary

01/13/2003 2:45 PM

StationlID E1725B014 E1728B014 E1728B015
SamplelD; 1725B01401 (0-1ft) 1725B01402 (3-5ft) 172S5B01501 (0-1ft)

DateCollected 1/18/2002 1/18/2002 1/18/2002

DateExtracted 1/29/2002 1/29/2002 1/29/2002

DateAnalyzed 1/30/2002 1/29/2002 1/29/2002

SDGNumber 54860 54860 54860

Parameter Units
o-Xylene ug/kg 6.8 U 5.2 U 1.7 J
Styrene ug/kg 6.8 U 5.2 UJ 4.5 U
Tetrachloroethylene (PCE) ug/kg 6.8 U 0.39 J 4.5 U
Toluene ug/kg 6.8 U 0.36 J 0.64 J
trans-1,2-Dichloroethene ug/kg 6.8 U 5.2 U 4.5 U
trans-1,3-Dichloropropene ug/kg 6.8 U 5.2 U 4.5 U
Trichloroethylene (TCE) ug/kg 6.8 U 5.2 U 4.5 U
Vinyl acetate ug/kg 13.7 U 10.4 UJ 9.1 U
Vinyl chloride ug/kg 13.7 U 10.4 U 2.6 J
Xylenes, Total ug/kg 6.8 U 5.2 U 34 J
1,3-Dichlorobenzene ug/kg 6.8 U 5.2 UJ 1 J
1,4-Dichlcrobenzene ug/kg 6.8 U 0.29 J 1.6 J
1,2-Dichlorobenzene ug/kg 6.8 U 5.2 UJ 273 |=
1,2,4--Trichlorobenzene ug/kg 6.8 U 5.2 UJ 4.5 U
Bromofluorobenzene PERCENT
Dibromofluoromethane 2ERCENT N
Toluene-d8 ERCENT .

SWMUB7RF!RA-AppD.xls / VOA_SO_Final
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Analytical Data Summary 01/13/2003 2:45 PM
StationID E172SB015 E1725B016 E17258016
SamplelD| 1725B01502 (3-5ft) 1728B01601 (0-1ft) 1728B01602 (3-51t)
DateCollected 1/18/2002 1/18/2002 1/18/2002
DateExtracted| _1/29/2002 1/29/2002 1/29/2002
DateAnalyzed 1/28/2002 1/29/2002 1/29/2Q02
SDGNumber 54860 54860 54860
Parameter Units
o-Xylene ug/kg 472 U 0.56 J 0.34 J
Styrene ug/kg 472 U 5.6 U 4.5 U
Tetrachloroethylene (PCE) ug/kg 472 U 5.6 U 45 U
Toluene ug/kg 51.6 J 0.5 J 0.75 J
trans-1,2-Dichloroethene ug/kg 472 U 5.6 U 4.5 U
trans-1,3-Dichloropropene ug/kg 472 U 5.6 U 4.5 U
Trichloroethylene (TCE) ug/kg 73.8 J 0.64 J 4.5 U
Vinyl acetate ug’kg 943 U 11.1 U 8.1 U
Vinyl chloride ug/kg 943 U 11.1 U 1.1 J
Xylenes, Total ug/kg 472 U 2.4 J 1.2 J
1,3-Dichiorobenzene ug/kg 96.5 J 56 u 0.77 J
1,4-Dichlorabenzene ug/kg 212 J 0.45 J 1.8 J
1,2-Dichlorobenzene ug/kg 1890 = 5.6 U 17.2 =
1,2,4--Trichlorobsnzene ug/kg 472 U 5.6 V) 4.5 U
Bromofluorobenzene SERCENT
Bibromofiuoromethane 2ERCENT
Toluene-d8 SERCENT
SWMUS7RFIRA-AppD.xls / VOA_SO_Final Page 12



Analytical Data Summary

4

01/13/2003 2:45 PM

StationiD E172SB017 E172SB017 E172SB018
SamplelD| 172SB01701 (0-1ft) 172SB01702 (3-5ft) 172SB01801 (0-1ft)

DateCollected 1/18/2002 1/18/2002 1/18/2002

DateExtracted 1/29/2002 1/29/2002 1/29/2002

DateAnalyzed 1/29/2002 1/29/2002 1/29/2002

SDGNumber 54860 54860 54860

Parameter Units
o-Xylene ug/kg 4.6 U 4.1 U 4.3 U
Styrene ug/kg 4.6 U 4.1 U 4.3 U
Tetrachloroethylene (PCE) ug/kg 4.6 U 4.1 U 2.1 J
Toluene ug/kg 0.31 J 4.1 U 0.25 J
trans-1,2-Dichloroethene ug/kg 4.6 U 4.1 U 4.3 U
trans-1,3-Dichloropropene ug/kg 4.6 U 4.1 U 4.3 U
Trichloroethyiene (TCE) ug/kg 4.6 U 4.1 U 0.49 J
Vinyl acetate ug’kg 9.2 U 8.2 U 8.8 U
Vinyl chloride ug/kg 9.2 U 8.2 U 1.8 J
Xylenes, Total ug/kg 4.6 U 4.1 U 4.3 U
1,3-Dichlorobenzene ug/kg 46 U 4.1 U 4.3 U
1,4-Dichlorobenzene ug/kg 0.29 J 0.23 J 0.3 J
1,2-Dichlorobenzene ug/kg 4.6 U 4.1 U 4.3 U
1,2,4--Trichlorobenzene ug/kg 4.6 U 4.1 U 4.3 U
Bromofluorobenzene SERCENT
Dibromofluoromethane SERCENT
Toluene-d8 ERCENT

SWMUB7RFIRA-AppD.xls / VOA_SO_Final
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Analytical Data Summary

01/13/2003 2:45 PM

StationlID E1728B018 E1725B019 E1728B019
SamplelD| 172SB01802 (3-5ft) 172SB01901 (0-1ft) 1725B01902 (3-51t)

DateCollected 1/18/2002 1/18/2002 1/18/2002

DateExtracted 1/29/2002 1/29/2002 1/29/2002

DateAnalyzed 1/29/2002 1/29/2002 1/28/2002

SDGNumber 54860 54860 54860

Parameter Units
0-Xylene ug/kg 4.3 U 5.3 U 4.5 U
Styrene ug/kg 4.3 U 5.3 U 4.5 U
Tetrachloroethylene (PCE) ug/kg 4.3 U 5.3 U 4.5 U
Toluene ug/kg 4.3 U 0.32 J 4.5 U
trans-1,2-Dichloroethene ug/kg 4.3 U 5.3 U 4.5 U
trans-1,3-Dichloropropene ug/kg 4.3 U 5.3 U 4.5 U
Trichloroethylene (TCE) ug/kg 4.3 U 5.3 U 4.5 U
Vinyl acetate ug/kg 8.6 U 10.6 U 8.9 U
Vinyl chloride ug/kg 1.9 J 10.6 U 8.9 U
Xylenes, Total ug/kg 4.3 U 5.3 U 4.5 U
1,3-Dichlorobenzene ug/kg 4.3 U 5.3 U 4.5 U
1,4-Dichlorobenzene ug/kg 0.27 J 0.31 J 0.23 J
1,2-Dichlorobenzene ug/kg 4.3 U 5.3 U 4.5 U
1,2,4--Trichlorobenzene ug/kg 4.3 U 5.3 U 4.5 U
Bromofluorobenzene ERCENT
Dibromofluoromethane ERCENT
Toluene-d8 >ERCENT

SWMUB7RFIRA-AppD.xls / VOA_SO_Final
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01/13/2003 2:45 PM

Analytical Data Summary
StationID E172SB011 E172SB011 E1728B012
SamplelD| 172SB01101 (0-1ft) 172SB01102 (3-5ft) 1725B01201 (0-1ft)

DateCollected 1/18/2002 | 1/23/2002

DateExtracted 1/22/2002 1/22/2002 1/25/2002

DateAnalyzed 1/26/2002 1/26/2002 2/6/2002

SDGNumber 54860 54860 55050

Parameter Unlts
N-Nitrosodiphenylamine ug/kg 494 U 368 U 477 U
Phenol ug/kg 494 U 368 U 477 U
bis(2-Chloroethyl) ether (2-Chloroethyl Ether)  ug/kg 484 U 368 U 477 U
2-Chlorophenol ug/kg 494 U 368 U 477 U
1,3-Dichlorobenzene ug/kg 494 U 368 U 477 U
1.4-Dichlorobenzene ug/kg 494 U 368 U 50.9 J
Benzyl alcohol ug/kg 454 U 368 U 477 U
1,2-Dichlorobenzene ug/kg 494 U 368 U 477 U
Bis(2-Chloroisopropyl)Ether ug/kg 494 U 368 U 477 U
2-Methylphenol (o-Cresol) ug/kg 494 U 368 U 477 U
3-Methylphenol/4-Methyiphenol ug/kg 494 U 368 U 477 U
Hexachloroethane ug’kg 494 U 368 U 477 U
Nitrobenzene ug’kg 484 U 368 U 477 U
Isophorone ug/kg 454 U 368 U 477 U
2-Nitrophenol ug/kg 494 U 368 U 477 U
2,4-Dimethylphenal ug’kg 494 U 368 U 477 U
bis(2-Chloroethoxy) Methane ug/kg 494 U 368 U 477 U
2,4-Dichlorophenol ug’kg 494 U 368 U 477 U
Benzoic acid ug/kg 2390 U 1780 |U 2310 U
1,2,4-Trichlorobenzene ug/kg 494 U 368 U 477 U
Naphthalene ug/kg 494 U 368 U 477 uJ
4-Chioroaniline ug/kg 494 U 368 U 477 U
Hexachlorobutadiene ug/kg 494 U 368 U 477 U
4-Chloro-3-methylphenol ug/kg 449 U 335 U 434 U
2-Methylnaphthalene ug’kg 494 U 368 U 477 U
Hexachlorocyclopentadiene ug/kg 494 U 368 U 477 U
2,4 6-Trichlorophenol ug/kg 494 U 368 U 477 U
2,4,5-Trichlorophenol ug’kg 2390 ] 1780 U 2310 )
2-Chloronaphthalene ug/kg 494 U 368 U 477 U
2-Nitroaniline ug/kg 494 U 368 U 477 U

SWMUB7RFIRA-AppD.xls / SVOA_SO_Final
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Analytical Data Summary

01/13/2003 2:45 PM

StationlID E1728B012 E1728B013 E1728B013
SamplelD| 1728B01202 (3-5ft) 172SB01301 (0-1ft) 1728B01302 (3-5ft)

DateColiected | 1/18/2002 |

DateExtracted 1/25/2002 1/22/2002 1/22/2002

DateAnalyzed 2/6/2002 1/26/2002 1/26/2002

SDGNumber 55050 54860 54860

Parameter Units
N-Nitrosodiphenylamine ug/kg 442 U 449 U 416 U
Phenol ug/kg 442 U 449 U 416 U
bis(2-Chioroethyl) ether (2-Chloroethyl Ether)  ug/kg 442 U 449 U 416 U
2-Chlorophenol ug/kg 11.3 J 449 U 416 U
1,3-Dichlorobenzene ug/kg 442 U 449 U 418 U
1,4-Dichlorobenzene ug/kg 50.9 J 449 U 418 U
Benzyl alcohol ug/kg 19.3 J 449 U 416 U
1,2-Dichlorobanzene ug/kg 442 U 449 U 416 U
Bis(2-Chloroisopropyl}Ether ug/kg 442 U 449 U 416 U
2-Methylphenol (o-Cresol) ug/kg 442 U 449 U 416 U
3-Methylphenol/4-Methylphenol ug/kg 11.3 J 449 U 416 U
Hexachloroethane ug/kg 442 U 449 U 416 U
Nitrobenzene ug/kg 442 U 449 U 416 U
Isophorone ug/kg 442 U 449 U 416 U
2-Nitrophenol ug/kg 442 U 449 U 416 U
2,4-Dimethylphenol ug’kg 442 U 449 U 416 U
bis(2-Chloroethoxy) Methane ug/kg 442 U 449 U 416 U
2,4-Dichlorophenol ug/kg 442 U 449 U 416 U
Benzoic acid ug/kg 2140 U 2180 U 2010 U
1,2,4-Trichtorobenzene ug/kg 8.8 J 449 U 416 U
Naphthalene ug/kg 442 uJ 9.4 J 416 U
4-Chloroaniline ug/kg 442 U 449 U 416 U
Hexachlorobutadiene ug/kg 442 U 449 U 416 U
4-Chloro-3-methylphenol ug/kg 402 u 408 U 378 U
2-Methylnaphthalene ug/kg 7.5 J 449 U 418 U
Hexachlorocyclopentadiene ug/kg 442 U 449 U 418 U
2,4,6-Trichlorophenol ug/kg 442 U 449 U 416 U
2,4,5-Trichlorophenol ug/kg 2140 U 2180 U 2010 U
2-Chloronaphthalene ug/kg 442 U 449 U 4186 U
2-Nitroanifine ug/kg 442 U 449 U 416 U

SWMUBS7RFIRA-AppD.xis / SVOA_SO_Final
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Analytical Dava Summary

£

StationlID E1728B014 E1725B014
SamplelD{ 1728B01401 (0-1ft) 1725801402 (3-5ft)

DateCollected 1/18/2002 1/18/2002

DateExtracted 1/22/2002 1/22/2002

DateAnalyzed 1/26/2002 1/26/2002
SDGNumber 54860 54860

Parameter Units

N-Nitrosodiphenylamine ug/kg 462 U 392 U
Phenol ug/kg 462 U 392 U
bis(2-Chloroethyl) ether (2-Chloroethy! Ether)  ug/kg 462 U 392 U
2-Chlorophenol ug/kg 462 U 392 U
1,3-Dichlorobenzene ug/kg 462 U 392 U
1,4-Dichlorobenzene ug/kg 462 U 392 Y
Benzyl alcohol ug/kg 462 U 392 U
1,2-Dichlorobenzene ug/kg 462 U 392 U
Bis{2-Chloroisopropy!)Ether ug/kg 462 U 392 U
2-Methylphenol {o-Cresol) ug/kg 462 U 392 U
3-Maethylphenol/4-Methylphenol ug/kg 462 U 392 U
Hexachloroethane ug’kg 462 U 392 U
Nitrobenzene ug/kg 462 U 382 U
Isophorone ug/kg 462 U 392 U
2-Nitrophenol ug/kg 462 U 392 U
2,4-Dimethylphenol ug/kg 462 U 392 U
bis(2-Chlorosthoxy) Methane ug/kg 462 U 392 U
2,4-Dichiorophenol ug/kg 462 U 392 U
Benzoic acid ug/kg 2240 U 1900 U
1,2,4-Trichlorobenzene ug/kg 462 U 382 U
Naphthalene ug/kg 462 U 392 U
4-Chloroaniline ug/kg 462 U 392 U
Hexachlorcbutadiene ug/kg 462 U 392 U
4-Chloro-3-methylphenol ug/kg 420 U 357 U
2-Methylnaphthalene ug/kg 462 U 392 U
Hexachlorocyclopentadiene ug/kg 462 U 392 U
2,4,6-Trichlorophenol ug/kg 462 U 392 U
2,4,5-Trichlorophenol ug/kg 2240 U 1900 U
2-Chloronaphthalene ug/kg 462 U 392 U
2-Nitroaniline ug/kg 462 U 302 U

SWMUB7RFIRA-AppD.xls / SVOA_SO_Final
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Analytical Data Summary 01/13/2003 2:45 PM
StationiD E172SB011 E17285B011 E1728B012
SamplelD| 172SB01101 (Q-11t) 172SB01102 (3-5f1) 1728801201 (0-11t)

DateCollected 1/18/2002 | 1/23/2002

DateExtracted 1/22/2002 1/22/2002 1/25/2002

DateAnalyzed 1/26/2002 1/26/2002 2/6/2002

SDGNumber 54860 54860 55050

Parameter Units
3-Nitroaniline ug/kg 2390 U 1780 U 2310 U
DCimethyl Phthalate ug/kg 494 U 368 U 477 U
2 6-Dinitrotoluene ug/kg 494 U 368 U 477 U
Acenaphthylene ug/kg 494 U 368 U 477 U
Acenaphthene ug/kg 449 U 335 U 434 U
2,4-Dinitrophenol ug/kg 2390 UJ 1780 UJ 2310 UJ
Dibenzofuran ug/kg 494 U 368 U 477 U
2,4-Dinitrotoluene ug/kg 449 U 335 U 434 U
Diethyt Phthalate ug/kg 494 U 368 U 477 U
4-Nitrophenot ug/kg 2390 U 1780 U 2310 U
Fluorene ug/kg 494 U 368 U 477 U
4-Chlorophenyl Phenyl Ether ug/kg 484 U 368 U 477 U
4,6-Dinitro-2-methyiphenol ug/kg 2390 U 1780 U 2310 U
4-Nitroaniline ug/kg 2390 U 1780 U 2310 U
Diphenylamine ug/kg 494 U 368 U 477 U
4-Bromophenyl Phenyl Ether ug/kg 494 U 368 U 477 U
Hexachlorobenzene ug/kg 494 U 368 ) 477 U
Pentachlorophenol ug/kg 2390 U 1780 U 2310 U
Phenanthrene ug/kg 257 J 14 J 477 U
Anthracene ug/kg 494 U 368 U 477 U
Di-n-butyl Phthalate ug/kg 494 U 368 U 477 U
Flouranthene ug/kg 83.7 J 12.7 J 477 U
Pyrene ug/kg 79 J 11.2 J 477 UJ
Benzyl Butyl Phthalate ug/kg 494 U 368 U 477 U
Benzo(a)Anthracene ugrkg 50.4 J 368 U 477 U
3,3'-Dichlorobenzidine ug/kg 087 U 736 ] 953 U
Chrysene ug/kg 50.1 J 368 U 477 U
bis(2-Ethylhexyl) Phthalate ug/kg 494 U 368 U 477 U
Di-n-octylphthalate ug/kg 494 U 368 U 477 U
Benzo(b}Fluoranthene ug/kg 62.2 J 18.7 J 477 U
SWMUB7RFIRA-AppD.xls / SVOA_SO_Final Page 18




Analytical bata Summary

01/13/2003 2:45 PM

StationiD E1725B012 E1725B013 E1728B013
SamplelD| 1725801202 (3-5ft) 1725801301 (0-11t) 1725B01302 (3-5ft)

DateCollected | 1/18/2002 I

DateExtracted 1/25/2002 1/22/2002 1/22/2002

DateAnalyzed 2/6/2002 1/26/2002 1/26/2002

SDGNumber 55050 54860 54860

Parameter Units
3-Nitroaniline ug/kg 2140 U 2180 U 2010 U
Dimethyl Phthalate ug/kg 442 U 449 U 418 ]
2 6-Dinitrotoluene ug/kg 442 U 449 U 416 U
Acenaphthylene ug/kg 6.6 J 449 U 416 U
Acenaphthene ug/kg 8.2 J 408 U 378 U
2,4-Dinitrophenc! ug/kg 2140 UJ 2180 uJ 2010 UJ
Dibenzofuran ugrkg 8.5 J 449 U 4186 U
2,4-Dinitrotoluene ug/kg 402 U 408 U 378 U
Diethyl Phthalate ug’kg 442 U 449 U 416 U
4-Nitrophenol ug/kg 2140 U 2180 U 2010 U
Fluorene ug/kg 8 J 449 U 416 U
4-Chlorophenyl Phenyl Ether ug/kg 9.9 J 449 U 416 U
4,6-Dinitro-2-methylpheno! ug/kg 2140 U 2180 U 2010 U
4-Nitroaniline ug/kg 2140 U 2180 U 2010 U
Diphenylamine ug’kg 11.4 J 449 U 416 U
4-Bromophenyl Phenyl Ether ug/kg 9.6 J 449 U 416 U
Hexachiorobenzene ug/kg 9.8 J 449 U 418 U
Pentachlorophenol ug/kg 2140 U 2180 U 2010 U
Phenanthrene ugrkg 14 J 45.5 J 416 U
Anthracene ug/kg 11 J 10 J 418 U
Di-n-buty! Phthalate ug/kg 442 U 449 U 416 U
Flouranthene ug/kg 15.7 J 124 J 416 U
Pyrene ug/kg 11.9 J 138 J 416 U
Benzyl Butyl Phthalate ug/kg 442 U 449 U 416 U
Benzo(a)Anthracene ug/kg 442 U 71.8 J 416 U
3,3-Dichlorobenzidine ug/kg 883 U 897 U 831 U
Chrysene ug/kg 15.5 J 89 J 416 U
bis(2-Ethythexyl} Phthalate ug/kg 442 U 449 U 416 U
Di-n-octylphthalate ug/kg 15.3 J 449 U 416 U
Benzo(b)Fluoranthene ug/kg 13.9 J 110 J 416 U

SWMUB7RFIRA-AppD.xls / SVOA_SO_Final




Analytical Data Summary

StationID E1725B014 E1725B014
SamplelD{ 1725801401 (0-1ft) 1725801402 (3-5ft)

DateCollected 1/18/2002 1/18/2002

DateExtracted 1/22/2002 1/22/2002

DateAnalyzed 1/26/2002 1/26/2002

SDGNumber 54860 54860

Parameter Units
3-Nitroaniline ug/kg 2240 U 1900 U
Dimethyl Phthalate ug/kg 462 U 392 U
2,6-Dinitrctoluene ug/kg 462 U 392 U
Acenaphthylene ug/kg 462 U 392 U
Acenaphthene ug/kg 420 U 357 U
2,4-Dinitrapheno! ug/kg 2240 ud 1900 uJ
Dibenzofuran ug/kg 462 U 392 U
2,4-Binitrotoluene ug/kg 420 U 357 U
Diethyl Phthalate ug’/kg 462 U 392 U
4-Nitrophenol! ug/kg 2240 U 1900 U
Fluorene ug/kg 452 U 392 U
4-Chlorophenyl Phenyl Ether ug/kg 462 U] 392 9]
4,6-Dinitro-2-methylphenol ug/kg 2240 U 1900 U
4-Nitroaniline ug/kg 2240 U 1900 U
Diphenylamine ug/kg 462 U 392 U
4-Bromophenyl Phenyl Ether ug/kg 462 U 392 U
Hexachlorobenzene ug/kg 462 U 392 U
Pentachlorophenol ug/kg 2240 U 1900 U
Phenanthrene ug/kg 462 U 5.8 J
Anthracene ug/kg 482 U 392 U
Di-n-butyl Phthalate ug/kg 462 U 392 U
Flouranthene ug/kg 462 U 11.5 J
Pyrene ug/kg 462 U 11.4 J
Benzy! Butyl Phthalate ug/kg 462 U 392 U
Benzo{a)Anthracene ug/kg 462 U 392 U
3,3"-Dichlorobenzidine ug/kg 922 U 784 U
Chrysene ug/kg 462 U 9.4 J
bis(2-Ethythexyl) Phthalate ug/kg 462 U 392 U
Di-n-octylphthalate ug/kg 462 U 392 U
Benzo(b)Fluoranthene ug/kg 462 U 22.9 J

SWMUB7RFIRA-AppD.xls / SVOA_SO_Final
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Analytical Dara Summary 01/13/2003 2:45 PM

StationID E1728B011 E172SB011 E17285B012
SamplelD| 172SB01101 (0-1ft) 1728B01102 (3-5ft) 172SB01201 (0-1ft)

DateCollected 1/18/2002 | 1/23/2002

DateExtracted 1/22/2002 1/22/2002 1/25/2002

DateAnalyzed 1/26/2002 1/26/2002 2/6/2002

SDGNumber 54860 54860 55050

Parameter Units
Benzo(k)Fluoranthene ug/kg 45.3 J 368 U 477 U
Benzo(a)Pyrene ug/kg 53.5 J 5.3 J 477 U
Indeno(1,2,3-c,d)pyrene ug/kg 94.3 J 368 U 477 U
Dibenz(a,h)anthracene ug/kg 494 U 368 U 477 U
Benzo(g,h,i)Perylene ug/kg 50.9 J 368 U 477 U
Carbazole ug/kg 494 U 368 U 477 U

SWMUB7RFIRA-AppD.xis / SVOA_SO_Final Page 21



Analytical Data Summary 01/13/2003 2:45 PM

StatlonID E1728B012 E1725B013 E172SB013
SamplelD| 1728B01202 (3-5it) 172SB01301 (0-11t) 1728801302 (3-5ft)
DateCollected | 1/18/2002
DateExtracted 1/25/2002 1/22/2002 1/22/2002
DateAnalyzed 2/6/2002 1/26/2002 1/26/2002
SDGNumber 55050 54860 54860
Parameter Units
Benzo{k)Fluoranthene ug/kg 12.6 J 88.9 J 416 U
Benzo(a)Pyrene ug/kg 55.1 J 100 J 416 U
Indeno(1,2,3-c,d)pyrene ug/kg 442 U 111 J 416 U
Dibenz{a,h)anthracene ug/kg 442 U 449 U 416 U
Benzo(g,h,i)Perylene ug/kg 12.6 J 67.2 J 416 U
Carbazole ug/kg 12.4 J 449 U 416 U

SWMUB7RFIRA-AppD.xls / SVOA_SO_Final Page 22



Analytical Data Summary

StationiD E172SB014 E1725B014
SamplelD| 1725801401 (0-1ft) 1725B01402 (3-5ft)

DateCollected 1/18/2002 1/18/2002

DateExtracted 1/22/2002 1/22/2002

DateAnalyzed 1/26/2002 1/26/2002

SDGNumber 54860 54860

Parameter Units
Benzo(k)Fluoranthene ug/kg 482 U 6.2 J
Benzo(a)Pyrene ug/kg 482 U 7.9 J
Indeno(1,2,3-c,d)pyrene ug/kg 482 U 392 U
Dibenz{a,h)anthracene ug/kg 462 U 392 U
Benzo(g,h,i}Perylene ug’kg 462 U 392 U
Carbazole ug/kg 462 U 392 U

SWMUS7RFIRA-AppD.xls / SVOA_SO_Final
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Analytical Data Summary

01/13/2003 2:45 PM

StationlD E1728B008 E1725B008 E1725B009
SamplelD| 172SB00801 (0-1ft) 1728B00802 {3-5ft) 1725B00901 (0-1ft)

DateCollected 1/18/2002 I 1/18/2002

DateExtracted 1/22/2002 1/22/2002 1/22/2002

DateAnalyzed 2/4/2002 2/4/2002 2/4/2002

SDGNumber 54860 54860 54860

Parameter Units
Aldrin ug/kg 1.5 U 1.6 uJ 1.5 U
Alpha BHC (Alpha Hexachlorocyclohexane) ug/kg 1.5 U 1.6 UJ 1.5 U
Alpha-chlardane ug/kg 1.5 U 1.6 UJ 1.5 U
Beta BHC (Beta Hexachlorocyclohexane) ug/kg 1.5 U 1.6 UJ 1.5 U
Chlordane ug/kg 14.9 U 16 UJ 15.3 U
Delta BHC {Delta Hexachlorocyclohexane) ug/kg 1.5 U 1.6 uJ 1.5 U
Dieldrin ug/kg 2.9 U 3.1 uJ 3 U
Endosulfan | ug/kg 1.5 U 1.6 UJ 1.5 U
Endosulfan I ug/kg 2.9 U 3.1 UJ 3 U
Endosulfan Sulfate ug/kg 2.9 U 3.1 Ud 3 U
Endrin Aldehyde ug/kg 2.9 U 3.1 UJ 3 U
Endrin Ketone ug/kg 2.8 U 3.1 UJ 3 U
Endrin ug/kg 2.9 U 3.1 uJ 3 U
Gamma BHC (Lindane) ug/’kg 1.5 U 1.6 uJ 1.5 U
Gamma-chlordane ug/kg 1.5 U 1.6 uJ 1.5 v
Heptachlor Epoxide ug/kg 1.5 U 1.6 UJ 1.5 U
Heptachlor ug/kg 1.5 U 1.6 UJ 1.5 U
Methoxychlor ug/kg 14.9 uJ 16 UJ 15.3 uJ
p,p'-DDD ug/kg 2.5 J 3.1 uJ 2.5 J
p,p'-DDE ug/kg 3.4 J 3.1 UJ 3.8 J
p.p-DDT ug/kg 4 J 3.1 UJ 4.2 J
Toxaphene ug/kg 95.1 U 102 uJ 97.8 U

SWMUS7RFIRA-AppD.xls / PEST_SO_Final
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Analytical Data Summary 01/13/2003 2:45 PM
StationID E1728B009 E1728B010 E1728B010
SamplelD| 1725B00902 (3-5ft) 1728B01001 (0-1ft) 1728B01002 (3-5ft)

DateCollected 1/18/2002

DateExtracted 1/22/2002 1/22/2002 1/22/2002

DateAnalyzed 2/4/2002 2/4/2002 2/4/2002

SDGNumber 54860 54860 54860

Parameter Units
Aldrin ug/kg 1.8 U 7.4 U 31.5 U
Alpha BHC {Alpha Hexachlorocyclohexane) ug/kg 1.6 U 7.4 U 31.5 U
Alpha-chlordane ug/kg 1.6 U 7.4 U 31.5 U
Beta BHC (Beta Hexachlorocyclohexane) ug/kg 1.6 ] 7.4 U 31.5 U
Chlordans ug/kg 15.5 U 74 U 315 U
Delta BHC (Delta Hexachlorocyclohexane) ug/kg 1.6 U 7.4 U 31.5 U
Dieldrin ug/kg 3 U 14.2 U 60.8 U
Endosulfan | ug/kg 1.6 U 7.4 U 315 U
Endosulfan Il ug/kg 3 U 14.2 U 60.8 U
Endosulfan Sulfate ug’kg 3 U 14.2 U 60.8 U
Endrin Aldehyde ug/kg 3 U 14.2 U 60.8 U
Endrin Ketone ug/kg 3 U 14.2 U 60.8 U
Endrin ug/kg 3 U 14.2 U 60.8 U
Gamma BHC (Lindane) ug/kg 1.6 U 7.4 U 31.5 U
Gamma-chlordane ug/kg 1.6 U 7.4 U 31.5 U
Heptachlor Epoxide ug/kg 1.6 U 7.4 U 31.5 U
Heptachlor ug/kg 1.6 U 7.4 U 31.5 U
Methoxychior ug/kg 15.5 UJ 74 uJ 315 UJ
p,p'-DDD ug/kg 25 J 14.2 U 608 |U
p.p'-DDE ug/kg 3 J 24.5 J 80.8 U
p,p'-DDT ug/kg 37 J 242 J 60.8 UJ
Toxaphene ug/kg 99.2 U 472 U 2010 U

SWMUB7RFIRA-AppD.xls / PEST_SO_Final
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Analytical Data Summary

01/13/2003 2:45 PM

StationlD E172SB008 E172SB008 E172SB009 E1728B009
SamplelD| 1725B00801 (0-1ft) 1725B00802 (3-5ft) 172SB00O901 (0-1f1) 172SB00902 {3-5it)
DateCollected 1/18/2002 | 1/18/2002 |
DateExtracted 1/23/2002 1/23/2002 1/23/2002 1/23/2002
DateAnalyzed 1/25/2002 1/25/2002 1/25/2002 1/25/2002
SDGNumber 54860 54860 54860 54860
Parameter Units
Antimony mg/kg 0.572 UJ 0.588 uJ 0.594 UudJ 0.585 uJ
Arsenic mg/kg 3.59 = 7.95 = 3.91 = 4.58 =
Chromium, Total mg/kg 29.2 = 40.6 = 47.7 = 49.3 =

SWMUB7RFIRA-AppD.xls / METAL_SO_Final
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Analytical Data Summary

01/13/2003 2:45 PM

StationlD E172SB010 E1728B010 E172SB011 E1728B011
SamplelD| 172SB01001 (0-1ft) 1725801002 (3-5ft) 1728SB01101 (0-1ft) 1725B01102 (3-54t)
DateCollected 1/18/2002 1/18/2002 ]
DateExtracted 1/23/2002 1/23/2002 1/23/2002 1/23/2002
DateAnalyzed 1/25/2002 1/25/2002 1/25/2002 1/25/2002
SDGNumber 54860 54860 54860 54860
Parameter Units
Antimony mg/kg 0.574 |UJ 0.577 UJ
Arsenic mg/kg 10.4 = 2.98 =
Chromium, Total mg/kg 79.1 = 13.8 = 59.6 = 27.3 =

SWMUB7RFIRA-AppD.xls / METAL_SO_Final
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Analytical Data Summary 01/13/2003 2:45 PM
StationiD E172SB012 E172SB012 E172SB013 E1725B013
SamplelD| 1725B01201 (0-11t) 1725801202 (3-5ft) 172SB01301 (0-111) 1725B01302 (3-5ft)
DateCollected 1/23/2002 1/18/2002 |
DateExtracted 1/28/2002 1/28/2002 1/23/2002 1/23/2002
DateAnalyzed 1/28/2002 1/28/2002 1/25/2002 1/25/2002
SDGNumber 55050 55050 54860 54860
Parameter Units
Antimony mg/kg
Arsenic mg/kg
Chromium, Total mag/kg 51.3 = 15.3 = 39.5 = 21.3 =
SWMU8B7RFIRA-AppD.xls / METAL_SO_Final
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Analytical Dara Summary

StationlID E1725B014 E1725B014
SamplelD| 172SB01401 (0-1ft) 172SB071402 (3-5ft)
DateCollected 1/18/2002 1/18/2002
DateExtracted 1/23/2002 1/23/2002
DateAnalyzed 1/25/2002 1/25/2002
SDGNumber 54880 54860
Parameter Units
Antimony mg/kg
Arsenic mg/kg
Chromium, Total mg/kg 43.9 = 211 =

SWMUB7RFIRA-AppD.xls / METAL_SO_Final
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MEMORANDUM CH2MHILL

Data Validation Summary - Charleston Naval
Complex - Zone E

T0: Sam Naik/CH2M HILL/ATL
FROM: Herb Kelly/CH2M HILL/GNA
DATE: April 16,2001

The purpose of this memorandum is to present the results of the data validation process for
the samples collected SWMU 172 in Zone E. The samples were collected between the dates
of January 18 and February 26, 2002.

The specific samples and analytical fractions reviewed are summarized below in Table.

The Quality Control areas that were review and the resulting findings are documented
within each subsection that follows. This data was validated for compliance with the
analytical method requirements. This process also included a review of the data to assess
the accuracy, precision, and completeness based upon procedures described in the guidance
documents such as the Environmental Protection Agency (EPA) National Functional
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and
data reports were reviewed.

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC), SW-
846 8270 Semivolatile Organic Compounds (SVOC), SW-846 8081 Organochlorine Pesticides,
and Metals (Antimony, Arsenic, Chromium) following SW-846 6010 methodology.

Sample results that were not within the acceptance limits were appended with a qualifying
flag, which consisted of a single- or double-letter code that indicated a possible problem
with the data. The qualifying flags originated during the data review and validation
processes. These also include the secondary, or the two-digit “sub-qualifier” flags. The
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the
data. The secondary qualifiers are presented and defined below.

lists the changes in data qualifiers, due to the validation process.
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DATA QUALITY EVALUATION SUMMARY

The following primary flags were used to qualify the data:

[z]  Detected. The analyte was analyzed for and detected at the concentration shown.

Ul Estimated. The analyte was present but the reported value may not be accurate or
precise.

[U]  Undetected. The analyte was analyzed for but not detected above the method
detection limit.

[UJl Detection limit estimated. The analyte was analyzed for but qualified as not
detected; the result is estimated.

[R]  Rejected. The data is not useable.

Secondary Data Validation Qualifiers

Code Definition

25 Second Source

BL Blank

BD Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision
BS Blank Spike/LCS

CcC Continuing Calibration Verification
DL Dilution

FD Field Duplicate

HT Holding Time

1B In-Between (metals - B's > J's )

IC Initial Calibration

is Internal Standard

LD Lab Duplicate

LR Concentration exceeded Linear Range
MD MS/MSD or LCS/LCSD Precision
MS Matrix Spike/Matrix Spike Duplicate
oT Other (see DV worksheet)

PD Pesticide Degradation

pPS Post Spike

RE Re-extraction/Re-analysis

SD Serial Dilution

SS Spiked Surrogate

TN Tune

ZE_SWMU_172_DV_Summary_020416.00C 2



Table 1 - Chemical Analytical Methods - Field and Quality Control Samples

54860 E1728B010

172CB01002

54860014

| 01/18/02

S0

FD

‘ 3 X X

§54860 jE1725B013 172CB01301 54860005 01/18/02 SO FD ¢ X X X
54860 | E1728B008 |1725B00801 54860008 | 01/18/02 sO N 0 X X

54860 E172SB008 {172SB0O080TMS 1200137022 g 01/18/02 SO MS 0 X

54860 E172SB008 [172SB0Q801SD 1200137023 01/18/02 SO sb 0 X

54860 E172SB008 |1728B00802 54860009 01/18/02 sO N 3 X X

54860 E172SB00S |172SB00901 54860010 01/18/02 SO N 0 X X

54860 E1725B009 |[172SB00902 54860011 01/18/02 SO N 3 X X

54860 E1728B010 {172SB01001 54880012 01/18/02 80O N 0 X X

54860 E1728B010¢ [1725B01002 54860013 01/18/02 50 N 3 X X

54860 E1728SB011 |172SB01101 54860002 01/18/02 SO N o X X X
54860 E1728B011 |1725B01102 54860003 01/18/02 SO N 3 X X X
54860 E1728B013 |172SB01301 54860004 01/18/02 SO N 0 X X X
54860 E1728B013 |1728B01302 54860006 01/18/02 SO N 3 X X X
54880 E1725B013 |172SB01302LR  |54860006 01/18/02 SO LR DL 3 X

54860 E1725B014 (1728801401 54860007 01/18/02 SO N 0 X X X
54860 E1728B014 {1728B01402 548860001 01/18/02 SO N 3 X X X
(52860 E1725B014 [172SB01402MS  |1200136995 01/18/02 SO M3 3 X
54860 E1728B014 (1725B01402MS |1200137446 01/18/02 SO M3 3 X

ZE_SWMU_172_DV_SuMMARY_020416.00C




DATA QUALITY EVALUATION SUMMARY

54860 |E1728B014 |172SB01402MS 1200141293 01/18/02 8C MS 5 X

54860 €1728B014 |172SB01402SD 1200136996 01/18/02 SO SD 3 5 X
54860 E172SB014 |1725B01402SD (1200137447 01/18/02 SO SD 3 5

54860 E172SB014 |1728B01402SD (1200141294 01/18/02 le] SD 3 5 X

54860 E1725B015 (1725B01501 54860015 01/18/02 80 N 0 1 X

54860 E172SB015 172SB01502 54860016 01/18/02 S0 N 3 5 X

54860 E172SB016 [172SB01601 54860017 01/18/02 SO N 0 1 X

654860 |E172SB016 |172SBO1601LR (54860017 01/18/02 le) LR DL 0 1 X

54860 E172SB016 |(172SB01602 54860018 01/18/02 SO N 3 5 X

54860 E1725B017 [172SB01701 54860019 01/18/02 SC N 0 1 X

54860 E172SB017 |172SB01702 54860020 01/18/02 SO N 3 5 X

54860 (E1728B018 {172SB0O18MM 54860021 01/18/02 SC N 0 1 X

54860 |E172SB018 [1728B01802 54860022 01/18/02 SO N 3 5 X

54860 |E172SB019 (172SB01901 54860023 01/18/02 80 N 0 1 X

g4860 E1728B019 |1725B01902 54860024 01/18/02 SO N 3 5 X

54860 |LABQC 1200136993 1200136993 sQ LB X
54860 [LABQC 1200136994 1200136994 sQ BS X
54860 |LABQC 1200137020 1200137020 sQ LB

54860 [LABQC 1200137021 1200137021 sQ BS

54860 |LABQC 1200137444 1200137444 sQ LB

54860 LABQC 1200137448 1200137448 sQ BS

54860 LLABQC 1200141290 1200141290 sSQ LB X

ZE_SWMU_172_DV_SummManry_020416,00C
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DATA QUALITY EVALUATION Si}w..mRY

548 BQC o 1200141291 1200141291 SQ L X

54860 [LABQC 1200141292 1200141292 sQ BS X

54860 |LABQC 1200142287 1200142287 5Q LB X

54860 |LABQC 1200142288 1200142288 sQ BS X

54860W |FIELDQC 172EBOOSM1 54862001 01/18/02 wa EB X X
54860W |FIELDQC 172EBCOSM1ILR (54862001 01/18/02 wa LR RE X
54860W |FIELDQC 172EBCOSMIMS  |1200137414 01/18/02 wa MS

54860W |FIELDQC 172EBOOSM1SD  [12001374156 01/18/02 wa SD

54860W |FIELDQC 172EWO001M1 54862004 01/18/02 wQ EB X

54660W E172GW001 [172GW001M1 54862003 01/18/02 WG N X

54860W 1E172GW001 |172GWO001IM1IMS 1200140751 01/18/02 WG M3 X

54860W E172GW001 [172GWO001M1SD 1200140752 01/18/02 WG SD X

54860W |FIELDQC 172TBOOBM1 54862002 01/18/02 wWaQ 8 X

54860W |LABQC 1200138215 1200136215 wWQ LB

54860W |LABQC 1200138216 1200136216 wQ BS

54860W {LABQC 1200136985 1200136985 WQ LB X
54860W {LABQC 1200136986 1200136986 wQ BS X
54860W (LABQC 1200137412 1200137412 wWQ LB

54860W [LABQC 1200137416 1200137416 WQ BS

54860W LABQC 1200140749 1200140749 wa LB X

54860W [LABQC 1200140750 1200140750 wQ BS X

54860W |LABQC 1200143055 1200143055 wQ LB X

ZE_SWMU_172_DV_SumMMmaRY_020416.00¢



DATA QUALITY EYALUATION SUMMARY

i3

LABQC 1200143060 1200143060 X
55050 |E172SB012 |172SB01202 55050002 0118102 | SO N 3 5 X X X
55050 |E1728B012 |172SB01201 55050001 01/23/02 @ SO N 0 1 X X X
55050 |LABQC 1200138961 1200138961 sQ LB X
55050 |LABQC 1200138962 1200138962 sQ BS X
55050 |LABQC 1200139489 1200139489 sQ LB X
55050 [LABQC 1200139483 1200139493 sQ BS X
55050 |LABQC 1200141291 1200141291 sQ LB X
55050  [LABQC 1200141292 1200141282 sQ BS X
56784 |FIELDQC  |172EPO01IM2 56784005 02/26/02 | WQ EB X
56784 |E172GP001 |172GP00118 56784001 02/26/02 | WG N X
56784  |E172GP0OT |172GPO0118MS [1200171401 | 02/26/02 | WG MS X
56784 |E172GP001 [172GP00118SD 1200171402 | 02/26/02 | WG SD X
56784 {E172GP002 |172GP0C218 56784002 02/26/02 | WG N X
56784 |E172GP003 |[172GP00318 56784003 02/26/02 | WG N X
56784 [FIELDQC  |172HP00318 56784004 02/26/02 | WG FD X
56784 [FIELDQC  |172TPCO1M2 56784006 02/26/02 | WQ TB X
56784 |LABQC 1200171355 1200171355 wa LB X
56784 |LABQC 1200171356 1200171356 wQ BS X
56784  |LABQC 1200177540 1200177540 wa LB X
56784 |LABQC 1200177541 1200177541 waQ BS X
56784 |LABQC 1200177555 1200177555 wQ LB X
ZE_SWMU_172_DV_SUMMARY_020416.00C &
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56784 ‘LABQC 1200177556 !1200177556 I wQ | BS ! i X

MATRIX CODE

SO - Soil

SQ - Soil QC Samples
WG - Groundwater

WQ - Water QC Samples

SAMPLE TYPE CODE

BS - Blank Spike

EB - Equipment Blank

FD - Field Duplicate

N - Native Sample

LB - Laboratory Blank

LR - Laboratory Replicate
MS - Matrix Spike

SD - Matrix Spike duplicate
TB - Trip Blank

LR TYPE CODE
DL - Dilution

RE - Re-analysis
ANALYSIS CODE

Pest - Pesticides
VOC - Volatile Organic Compounds
8VOC - Semivolatile Organic Compounds
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Organic Parameters

Quality Control Review

The following list represents the QA /QC measures that were reviewed during the data
quality evaluation procedure for organic data.

Holding Times — The holding times are evaluated to verify that samples were extracted
and analyzed within holding times.

Blank samples — Method blanks, equipment blanks, and trip blanks were provided for
this project. Blank samples enable the reviewer to determine if an analyte may be
attributed to sampling or laboratory procedures, rather than environmental
contamination from site activities.

Surrogate Recoveries — Surrogate Compounds are added to each sample and the
recoveries are used to monitor lab performance and possible matrix interference.

Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory
reagent water or Ottawa sand, in which target compounds have been added prior to
extraction/analysis. The recoveries serve as a monitor of the overall performance of each
step during the analysis, including sample preparation.

Field Duplicate Samples — These samples are collected to determine precision between
a native and its duplicate. This information can only be determined when target
compounds are detected.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples - Spike recovery is used to
evaluate potential matrix interferences, as well as accuracy. Precision information is also
determined by calculating the reproducibility between the recoveries of each spiked
parameter.

GC/MS Tuning - The mass spectrum of the tuning compound is evaluated for method
compliance. The criteria are established to verify the proper mass assignment and mass
resolution.

Initial Calibration — The initial calibration ensures that the instrument is capable of
producing acceptable qualitative and quantitative data for the compounds of interest.

Continuing Calibration - The continuing calibration checks satisfactory performance of
the instrument and its predicted response to the target compounds.

Internal Standards - The internal standards (retention time and response) are evaluated
for method compliance. The internal standards are used in quantitation of the target
parameters and monitor the instrument sensitivity and response for stability during
each analysis.

ZE_SWMU_172_DV_SummaAY_020416.00C 8



DATA QUALITY EVALUATION SUMMARY

¢ Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method
8000 requires confirmation when the composition of samples is not well characterized.
Therefore, even when the identification has been confirmed on a dissimilar columnn or
detector, the agreement of the quantitative results on both columns is evaluated. For
Pesticide and PCB analyses covered in this report, confirmation was performed using a
dissimilar analytical column. The laboratory analyzed samples with a gas
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition.
Per SW-86 method 8000, a criteria of 40% Relative Percent Difference (RPD) was used as

the acceptance limit.

Organochlorine Pesticide Analyses

The QA /QC parameters for the Organochlorine Pesticide analyses by method SW-846 8081
for all of the samples were within acceptable control limits, except as noted below:

Blank Samples

The only parameter detected in associated blank samples was 4,4'-DDT, detected in the
equipment blank sample, 172EB008M1, at a concentration of 0.013 ug/L. No results were
qualified due to possible blank contamination.

Surrogate Recoveries
All surrogate recoveries were within acceptable quality control limits, except as noted in

S 2 A

fable 2.

TABLE 2

Surrogate Recoveries Out of QC Limits: Organochlorine Pesticides
Charleston Naval Complex, Zone E, Charleston, SC

Recovery Recovery
SDG Sample Parameter (Coli#1/Col#2) Limits Flag
54860 54860008 Decachlorobiphenyl 53"/69 60-150 No flags, recovery ok
(DCB) on 2™ column, TCMX
recoveries ok
54860009 Tetrachloro-m-xylene 50*/50* 60-150 Flag detects J, non-
(TCMX) detects UJ
Decachlorobiphenyl 42°/63 60-150
54860011 Decachlorobiphenyl 54*/72 60-150 No flags, recovery ok
on 2™ column, TCMX
54860W | 54862001 Decachlorobiphenyl 40*/64 60-150 recoveries ok

* - out of control limits

ZE_SWMU_172_DV_Summany_020416_00C




DATA QUALITY EVALUATION SUMMARY

Initial and Continuing Calibration Criteria

All initjal calibration criteria and continuing calibration criteria were met, except as listed in

TABLE 3
Initial and Continuing Calibration Criteria Exceptions: Organochlerine Pesticides
Charleston Naval Complex, Zone E, Charleston, SC

Instrument/ % Difference Associated
Calibration Date Analyte Col#1 / Coli#2 Samples

ECD1A-CCAL-02/04, 1713 Toxaphene 17.0/44.5high 54860 - 008-013
ECD1A-CCAL-02/04, 2044 Dieldrin 16.0/1.0 high 54860 - 008-014

Endrin 16.0 /0.5 high

Gamma-chlordane 17.0/ 1.0 high

4.4'-DDT 12.0/25.0 low

Methoxyclor 50/16.4low
ECD1A-CCAL-02/04, 2105 Gamma-chlordane 16.0/1.0high  54860-014

4,4-0DT 14.0/26.5 low

Methoxyclor 1.0/19.2 low
SGJECD1-CCAL-11/29, 1949 4,4-DDT 74 {17.2 low 511751886, 7, 10-

Alpha-BHC 18.4 /12.0 high

Flags were applied to the compounds in the associated samples in the following manner:

e When the percent difference (%) was low in the continuing calibration standards,
detected compounds were flagged “]” and non-detected compounds were flagged “UJ”,
as estimated.

e When the percent difference was high, detected compounds were flagged “]”, as
estimated. Non-detected compounds were not flagged.

ZE SWMU_172_DV_SUMMARY_020416.D0C 10



DATA QUALITY EVALUATION SUMMARY

Second Column Confirmation

The second column confirmation percent difference (%D) for some detected parameters,
exceeded the 40 %D criteria. Those results were flagged "T", as estimated. The laboratory
reported the lower of the two concentrations. The individual samples and specific

compounds that were flagged are listed in

TABLE 4

below.

Second Column Confirmation out of Criteria: Organochlorine Pesticides

Charleston Naval Gomplex, Zone E, Charleston, SC

SDG Sample ID Lab Sample ID Parameter
54860 172SB00801 54860008 p.p-DDD
54860 1725800901 54860010 p,p'-DDD
54860 1725B00902 54860011 p,p'-DDD
54860 1725800801 54860008 p,p-DDE
54860 1725B00901 54860010 p.p-DDE
54860 1725800902 54860011 p.p-DDE
54860 172SB01001 54860012 p,p'-DDE
54860 1725800801 54860008 p,p'-DDT
54860 1725B00901 54860010 p,p'-DDT
54860 1725B00902 54860011 p,p'-DDT
54860 1725801001 54860012 p,p-DDT

ZE_SWMU_172_DV_SummAaRY_020416.00C
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DATA QUALITY EVALUATION SUMMARY

Volatile Organic Compounds (VOC) Analyses

The QA /QC parameters for VOC analyses for all of the samples were within acceptable
control limits, except as noted below:

Blanks

The VOC target parameters detected in blank samples are listed in

TABLE 5

Equipment Blank Contamination: VOCs
Charleston Naval Complex, Zone E, Charleston, SC

sSDG Sample ID |Lab Sample | Sample Parameter Lab Units Flag
iD Type Result Concentrations
56784 (1200171355 (1200171355 | LB [1,2-DICHLOROBENZENE | 023 | ug/l [1.15 g/ or pg/Kg
56784 172TP001M2 {56784006 T8 1,2-DICHLOROBENZENE 0.18 ug/L  10.9 ug/L or ug/Kg
54860W (1200140749 1200140749 LB  1,4-DICHLOROBENZENE 0.19 ug/L  10.95 pg/L or ug/Kg
56784 11200171355 (1200171355 LB  i1,4-DICHLOROBENZENE 0.22 ug/l 1.1 pg/L
56784 {1200177540 (1200177540 LB {1,4-DICHLOROBENZENE 0.2 ug/l. 1 pg/L
56784 172EPO01M2 (56784005 EB JACETONE 47 ug/l 47 pug/l
56784 |172TP001M2 (56784006 TB ACETONE 10.1 ug/L {101 ug/l
56784 11200171355 (1200171355 LB IMETHYLENE CHLORIDE 2.4 ug/l 124 g/t
56784 1200177555 11200177555 LB METHYLENE CHLORIDE 24 ugll 124 gt
56784 [172EP001M2 (56784005 EB METHYLENE CHLORIDE 3.8 ug/l |38 pg/L
56784 !172TPCO1M2 {56784006 TB {METHYLENE CHLORIDE 2.8 ug/l |28 pg/L
56784 1200171355 11200171355 LB TOLUENE 0.17 ug/L  |0.85 pg/L
56784 1200177555 (1200177555 LB  TOLUENE 0.18 ug/l 0.9 ug/t

If a target parameter determined to be a common contaminant was reported in a field
sample, and the concentration was below the level determined to be due to blank
contamination, the following actions were taken:

¢ If the concentration was above the reporting limit, the numeric result was unchanged,
but it was flagged "U", as undetected.

¢ If the concentration was below the reporting limit, the numeric result was changed to
the value of the reporting limit, and it was flagged "U", as undetected.

The results qualified due to blank contamination are listed in Attachment 1.
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DATA QUALITY EVALUATION SUMMARY

Recoveries - Surrogate, MS/MSD and LCS/LCSD

All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control
Sample (LCS) and Laboratory Control Duplicate Sample (LCSD) recoveries were within
acceptable quality control limits, except as noted in $able 6 below.

TABLE 6
Surrogate, MS/MSD and LCS/LCSD Recoveries Out of QC Limits: VOCs
Charleston Naval Complex, Zone E, Charleston, SC

Recovery Associated

SDPG Sample Parameter Recovery Limits Samples Flag
54860 #1/1728B01402  Vinyl Acetate 0/0 70-130 54860001 Detects-J,
(MS/SD}) non-detects-
udJ
Styrene 57.4/58.2 70-130
1,3-Dichlorobenzene 57.2/50/4 70-130
1,4-Dichlorobenzene 54.0/48.4 70-130
1,2-Dichlorobenzene 55.6/48.8 70-130
1,2,4-Trichlorobenzene 30.0/27.0 70-130
1,2,3-Trichlorobenzene 27.2/24.0 70-130
VBLK0O2LCS/1200  2-Chloroethylvinyl ether 134.8 70-130 Detects only J
142288
54860W #3/ Vinyl Acetate 52.8/51.2 70-130 54862003  Detects-J,
172GW001M1 non-detects-
(MS/SDO uJ
2-Chloroethylvinyl ether 0/0 70-130
56784 #1/172GP0018 Chloromethane 58.4/624 70-130 56784001 Detects-J,
{MS/SD) non-detects-
uJ
2-Chloroethylvinyl ether 0/0 70-130
VBLK02LCS/1200 2-Chioroethylvinyl ether 134 70-130 Detects only J
177541

* - out of control limits

¢ Inaddition to the samples listed in the Table above, the recoveries of Toluene-d8 for
several samples in SDG 56784 ranged from 111 to 116 percent. Although these recoveries
were slightly above the QAPP limits of 88 -110 percent, the recoveries of the other
surrogates were all greater than 99 percent. Therefore no flags were applied

ZE_SWMU_172_DV_SUuMMARY 020416.00C 13
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Initial and Continuing Calibration Criteria

TABLE?7

Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC
Charleston Naval Complex, Zone E, Charleston, SC

initial calibration criteria and continuing calibration criteria were met, except as listed in

%Relative Standard

Deviation or R

Instrument/Calibration (ICAL) %Difference
Date Analyte (CCAL) Associated Samples
VOAB-CCAL-01/29, 0659 2-Chiloroethyl vinyl ether 44.9% high 54860-001-6, 15-24
55050-001, 002
VOAS8-CCAL-01/30, 0704 2-Chloroethyl vinyl ether 49.6% high 54860-007, 6DL, 17DL
VOAB-CCAL-01/28, 1914 2-Chloroethyl vinyl ether 39.9% high 54860W-all samples
Vinyl Acetate 38.1% low
VOAS-CCAL-03/04, 1933 Carbon Disulfide 21.0% high 56784006
2-Chloroethyl! vinyl ether 22.5% high
VOAS5-CCAL-03/05, 0715 Chloromethane 26.3% low 56784-001-5
Vinyl Acetate 22.3% low
2-Chloroethyl vinyl ether 34.1% high
1,2,4-Trichlorobenzene 20.5% high %mg

Flags were applied to the compounds in the associated samples in the following manner:

*  When the percent difference (%D) was low in the continuing calibration standards,
detected compounds were flagged “J” and non-detected compounds were flagged “U]”,

as estimated.

¢  When the percent difference (%D) was high in the continuing calibration standards,
detected compounds were flagged “]”, as estimated. Non-detected compounds were not

flagged.

Field Duplicate Samples
All Field Duplicate Samples were within acceptable quality control limits, except as noted

below.

* The percent Difference for Acetone in the Native/Field Duplicate sample
1725B01301/172CB01301 was 67.3 percent. No flags were applied due to Field Duplicate

precision.

ZE_SWMU_172_0V_Summary_020416.00C




DATA QUALITY EVALUATION SUMMARY

Semivolatile Organic Compounds (SVOC) Analyses

The QA /QC parameters for the SVOC analyses for all of the samples were within
acceptable control limits, except as noted below.

Holding Times

All holding times were met except for the re-extraction of samples 54862001/172EB0O08M1.
This sample was re-extracted six days beyond holding time, and re-analyzed due to zero
percent recoveries of all acid surrogate compounds. Upon re-analysis, all recoveries were
within QC limits. The acid compounds were qualified “R”, rejected in the original analysis.
The results for the acid compounds from the re-analysis were used, but qualified as
estimated, due to holding time exceedance. Detect compounds were qualified “]”, and non-
detected compounds qualified “U]J”.

Blanks
The SVOC target parameters detected in blank samples are listed in E

TABLE 8
Equipment Blank Contamination: SVOCs
Charleston Naval Complex, Zone E, Charleston, SC

SDG Lab Sample SampleID Sample Parameter Lab  Units Flag
iD Type Result Concentrations
54860 1200136993 1200136993 LB bis(2-ETHYLHEXYL) 223 ug’kg <223 ugkg
PHTHALATE
1200136993 1200136993 LB DIETHYL PHTHALATE 25.8 ug/kg < 25.8 ug/kg
54860W 1200143055 1200143055 LB bis(2-ETHYLHEXYL.) 2.1 ug/L <21 ugll
PHTHALATE
55050 1200138361 1200138961 LB bis(2-ETHYLHEXYL) 84 ug’kg <84 ugkg
PHTHALATE
1200138961 1200138961 LB DIETHYL PHTHALATE 30.2 ug’kg < 30.2 ughkg
1200138961 1200138961 18 DI-n-BUTYL PHTHALATE 49 ug’kg < 49 ughkg

If a target parameter determined to be a common contaminant was reported in a field
sample, and the concentration was below the level determined to be due to blank
contamination, the following actions were taken:

e If the concentration was above the reporting limit, the numeric result was unchanged,
but it was flagged "U", as undetected.

» If the concentration was below the reporting limit, the numeric result was changed to
the value of the reporting limit, and it was flagged "U", as undetected.

The results qualified due to blank contamination are listed in

ZE SWMU_172_DV_Summary_020416.00C gl
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Recoveries - Surrogate, MS/MSD and LCS/LCSD

All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control
Sample (LCS) and Laboratory Control Duplicate Sample (LCSD) recoveries were within
acceptable quality control limits, except as noted in below.

e 5DG 54860W - As noted in the Holding Time section above, the recoveries of the acid
surrogates for sample 54862001/172EBO08M1 were initially out of QC limits. This
sample were re-extracted and re-analyzed with the surrogate recoveries within QC

Initial and Continuing Calibration Criteria

All initial and continuing calibration criteria were met except as noted in

TABLE 8

below.

Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOCs

Charleston Naval Complex, Zone E, Charleston, SC

%Relative Standard
Instrument/Calibration Deviation {(ICALY
Date Analyte %Difference (CCAL) Associated Samples

MSD7-ICAL-01/26, 1412 2.4-Dinitrophenal 30.8% low 54860 — all samples
4-Nitroaniline 25.8% low

MSD5-ICAL-01/28, 1911 Naphthalene 0.985 55050 — all samples
2,4-Dinitrophenol 0.987 J

MSD5-CCAL-02/05, 1501 Bis{2-chloroethyl}ether 20.4% high 55050 - all samples
Pyrene 24.1% low

Flags were applied to the compounds in the associated samples in the following manner:

e  When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R?) was
out in the initial calibration, all associated samples were qualified. Detected compounds
were flagged “J” and non-detected compounds were flagged “UJ”, as estimated.

o  When the percent difference (%D) was low in the continuing calibration standards,
detected compounds were flagged “]” and non-detected compounds were flagged “UJ”,

as estimated.

e  When the percent difference (%D) was high in the continuing calibration standards,
detected compounds were flagged “J”, as estimated. Non-detected compounds were not

flagged.

ZE_SWMU_172_DV_SummMaRY_020416.00C

16

i



DATA QUALITY EVALUATION SUMMARY

Inorganic Parameters

Quality Control Review

The following list represents the QA /QC measures that are typically reviewed during the
data quality evaluation procedure for inorganic parameters.

Holding Times — The holding times are evaluated to verify that samples were extracted
and analyzed within holding times.

Blank samples — Sample preparation, initial calibration blanks/continuing calibration
blanks, and equipment blanks were provided for this project. Blank samples enable the
reviewer to determine if an analyte may be attributed to sampling or laboratory
procedures, rather than environmental contamination from site activities.

Lab Control Sample (LCS) ~ This sample is a "controlled matrix”, in which target
parameters have been added prior to digestion/analysis. The recoveries serve as a
monitor of the overall performance of each step during the analysis, including sample
preparation.

Field Duplicate Samples — These samples are collected to determine precision between
a native and its duplicate. This information can only be determined when target
compounds are detected.

Pre/Post Digestion Spike (MS/MSD) — Spike recovery is used to evaluate potential
matrix interferences, as well as accuracy. Precision information is also determined by
calculating the reproducibility between the recoveries of each spiked parameter.

ICP Interference Check Sample — This sample verifies the lab’s interelement and
background correction factors.

Initial Calibration Verification — This parameter ensures that the instrument is capable
of producing acceptable quantitative data for the target analyte list to be measured.

Continuing Calibration Verification - This one-point, mid-range parameter establishes
that the initial calibration is still valid by checking the performance of the instrument on
a continual basis.

ICP Serial Dilution — The serial dilution of samples quantitated by ICP determines
whether or not significant physical or chemical interferences exist due to the sample
matrix.
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Metals Analyses

The QA /QC parameters for the Metals analyses for all of the samples were within
acceptable control limits, except as noted below.

Blanks
The Metals target parameters detected in blank samples are listed in

TABLE 9
Equipment Blank Contamination: Metals
Charleston Naval Complex, Zone &, Charleston, SC

SDG LabSample SamplelD Sample Parameter Lab Units Flag
iD Type Result Concentrations
54860 1200137444 1200137444 LB ARSENIC 0.28 mg/kg 1.4 mg/Kg
cCB CCB  ARSENIC 3.06 ug/L 1.53 mg/Kg
cCB CCB  CHROMIUM 0798  ug/lL 0.399 mg/Kg
54860W 54862001 172EBOOBM1 EB ANTIMONY 6.49 ug/L 3.245 mg/Kg
54860W 1200137412 1200137412 LB ARSENIC 3.03 ug/L 15.15 ug/L

If a target parameter was reported in a field sample, and the concentration was below the
level determined to be due to blank contamination (5 times the concentration in the
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing
calibration blanks were also evaluated for possible contamination.

The results qualified due to blank contamination are listed in Attachment 1.

Recoveries - Surrogate, MS/MSD and LCS/LCSD

All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control
Sample (LCS) and Laboratory Control Duplicate Sample (LCSD) recoveries were within
acceptable quality control limits, except as noted in below.

e SDG 54860 - The antimony recoveries in the MS/MSD samples, 54560001 /1725B01402
were below QC limits of 75-125 percent, at 44.6 and 42.8 percent respectively. All
antimony results for samples in SDG 54860 were qualified as estimated. Detected results
were qualified “]”, and non-detected results were qualified “UJ”.

Field Duplicate Samples
All Field Duplicate Samples were within acceptable quality control limits, except as noted
below.

e The percent Difference for Chromium in the Native/Field Duplicate sample
1725B01301/172CB01301 was 72.4 percent. No flags were applied due to Field Duplicate
precision.
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DATA QUALITY EVALUATION SUMMARY

Rejected Data
All of the rejected data listed in

(you can only have a single valid result per parameter per sample). No other data was

were associated with re-runs and dilutions

rejected such that there is not a valid result for that parameter in each sample.

Conclusion

A review of the analytical data submitted regarding the investigation of Site 172 in Zone E at
the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been
completed. An overall evaluation of the data indicates that the sample handling, shipment,
and analytical procedures have been adequately completed, and that the analytical results

should be considered usable as qualified.

The analytical data had minor QC concerns as indicated above, however, it did not affect
data usability for those specific results. The validation review demonstrated that the
analytical systems were generally in control and the data results can be used in the decision

making process.
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Attachment 1 - Changed Qualifiers and Results
Zone E - Data Validation
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Aftachment 1 - Changea Quallfiers and Results
Zons E - Data Validation
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wQ VOA EB SWg260B |METHYLENE CHLORIDE 1 1 3.8 3.8 ug/L
SO VOA FD SwW8260B |METHYLENE CHLORIDE 1 1 4 4 ug’kg
wQ VOA LB Swsz2608B |METHYLENE CHLORIDE 3 2 2.4 2.4 ug/L
SO VOA N SW82608B |METHYLENE CHLORIDE 18 16 0.85 3.6 ug/k
waQ VOA T8 Swa260B |METHYLENE CHLORIDE 1 1 2.8 2.8 ug/L
EB = Equipment Blank
FD = Field Duplicate
LB = Laboratory Blank
N = Native Sample
TB = Trip Blank
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CH2M: . Chain of Custody/ Laboratory Analysis Form i COC Tracking # ZE172-012102-01 pagt 2 O
Laboratory: GEL 5 50502 . 5 . g |
Project Name: Site Name: ’ % :8: g ; g é g % iab Batch/SDG:
Charleston Navy Complex Zone E, SWMU 172 ; H E 2 |2 |4, [ ;
Project Number: 158814,PM.04 | TAT: Standard i b STl 1EE| el .
Project Manager: Tom Beisel | QA Level: level 3 = _ _
Address: Gnv: 3011 SW Williston Rd., Gainesville, FL_32605 " 2|2 |8 § =18 2|8 =g
_ ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30345-1278 s|2 12|82 |8 |5 = |z |8 |5
Send Report Ta: see last page of COC [EPD:[  CNC format é Iy = 5 g ; c% 2 3_ ‘% 5
Sample Depth Date & Time § § E '§ g e |8 E I I I
. ; sl |2 |2 |28 (S |28 |8(¢8
Sample ID Station 1D Description |Begin| End Collected Matrix |3 | & | | < |G |> |0 |l |2 |5 | & Commaents
\+ 172SB01201 - | E172SB012 0! 1[/-23-02/7425 80 | 5 X | X[ X
r  172SB01202 » | E172SB012 3, 5 |/-23-02,/7435 | S0 |5 X | X | X

fcRA
Shte

Carsplots |

Sampled By /4,10%-@1” a@n Zr Date/Time /~2 2 -2 Relinquished by: (%H @;mmm /"2 5’?/&05

Additional Samplers: C - a'p, P

Received By Lab: JLQ?‘&W Date/Time 4/&7’/02 lh 25 Rellnquished by: Date/Time

Receipt Exceptions:




a— SY8Le
'CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZE172-010702-01 page 1 of 3
Laboratory: GEL 5 F 5 ao| -
Project Name: Site Name: g 8 g 8 % g |8 .E Lab Batch/SDG:
Charleston Navy Complex Zone E, SWMU 172 3 § § § ‘_"';, ZA s ;_"
Project Number: 158814.PM.04 | TAT:  Standand™ 2 - al115380e) G
Project Manager: Tom Beisel l QA Level: lovel 3 ol®| 5 = _
Address: GNV: 3011 SW Witliston Rd., Gainesville, FL. 32605 @ § g ?’_‘ g o § § g o g
ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346-1278 ,g i 5 § o g § i § é 3]
Send Report To: see last page of COC [EDD:[  ONG format £ 3 = LlElz|2lE|e % ?’.
S4Y B0 Z Sample De Date & Time § 2| E|® g 2 'g 8 'g I §
Sample ID Station ID Description |Begin| End Collected Matrix : g E 5:’ 5 g & £ - § o Comments
4 .| 172SB00801 / | E172SB00S- 0| 1 |f1802/ 0930 sol2 ]| x| x! x| x
q -| 1725B00802 /| E172SB00S 38 | 5 |)-18-02/ ©¢#5]| SO (2| x [ x| x1}X Scomdbe
.0 - |__1725B00901 //| E172SB00Y 01 |/-/8~ 956 so {2 x [ x| x ] x Bb o ¥
.| 1728B00902 /| E172SB009 315 <189/ [0 1 50 |2 x| x| x| x Covrg lot
:‘} [ 1728B01001 /| E172SB010 0| 1 1/-/g02/ /piD | s0 |Z| x | x| X | X
W, #|__1725B01002 /| E172SBOLO 3| 5 Y-1g-0t/ /0I5 s0o |2y x| x| x]|x
\ -|__172CB01002 /| E172SB010 3 | 5 /<180 /008 | so |2 x [ x| x| x
0 & | 172SB01101 /| EI172SB01l o | 1 |/18-9%1p25] 50 | & X | X1 X
03| 1725801102 /1 E1728B011 3| 5 1805/ /735 | sO X x| X
1728B01201 E172SB012 0|1 SO X | X | X M1 4
1725B01202 E172SB012 3! 5 SO X i X|X A Synylal
o] 1728B01301 /| E1728B013 0l 1 ]1-/¢-0Y/ J/4S| so |5 X | x| X [-24-~02
»s$- 172CB01301 /| E1725B013 0| 1 Y-18-0v//0"D | so |5 X1 X| X
ol 1728B01302 /| E1725B013 315 [/80% Jpes | S0 |5 X | X | x
o1-|__172SB01401 /| E1725B014 0| 1 |-/ 0%/ i) | s0 |5 x [ x| X RCRA
172SB01402 /| E172SB014 3| s 6-02/ HIS so |5 X | x| X
o | 172SB01402MS | E172SB014 )20 3| 5 -/% S0 |5 X-| X | X MS
172SB01402SD | - E172SB014 3|5 |/-/8 07/1125 so |5 X | X | X {msp
6~ 1728B01501 E172SB015 o 1 |/-/8-02//135] so |3 X |
| 172SB01502 | E172SB0I15 3 5 [/~18-0%/7/ s | > X
Sampled By - u-ﬁ(: e Date/Time / 7& ~pe- Relinquished by: / ) ate/Time / "’/55%&
Addltional Samplers: C‘:ﬂ’ ez %/4 . OC onev

Received By Lab:

ke o fr—

Dale/Time /= 7 o)

J 532 Relinquishedby:

Date/Time

Received By,

Date/Tims

Remarks:

-~

Shipped Via: UPS FedEx Hand Other Tracking#:

Temperature:



CH:

Do~

ILL Chain of Custody/ Laboratory Analysis Form coc Trackmg # ZE172-012802-01 pﬁ 10f2°
Laboratory: GEL . . w | o o
Project Name: Site Name: § :é‘ g §‘ 2 § ] )E Lab Batch/SDG:
Charleston Navy Complex Zone E, SWMU 172 3 2 - 3 E D g W
Project Number: 158814.PM.04 | TAT: Standard : T Il IEE el
Project Manager: Tom Beisel | QALevel: level 3 =
Address: i ; ; § S|z § - g o o
GNV: 3011 SW Williston Rd., Gainesville, FL 32605 p |8 5 g § & 9 |2 g = 9
ATL: 115 Perimeter Center Piace NE, Suite 700, Atlanta, GA 30346-1278 213 g § 2|8 g g 2 |8 g
Send Report To: see last page of COC | EOD: CNC format ‘E § ;:: @ | E % 7} § 3 g )
567 Ggg/ Sample Depth Date & Time E s | g £ E E § S :E E é
- = 7]
Sampte | Station ID Description |Begin| End Coflscted Matrix | 55 s & E S18 1312|218 |3 ] Comments
002.172GP00213 ’: E172GPM2 | 4w 16 1% 2/30)er / tsys”| WG |3 X
o231 72GP0031 ¥ 4T E172GP003 L e 1% |2 /14/02/:‘79_5 WG | 3 X
004172HP003 19 4 E172GP003 ) IEVRET zjzé/az WG | 3 X
172EP001IM2 +| E172EP001 | - O ECIE X EB
o0t 1 72TPOOIM2 ¢ E172TPO01 | _ . fat)entsres | WQ X
i Reen _sire
3 (oers)
/] Vi y
} 7%9?4
Sampted By %,m 74’2 % i Date/Time ;éé;é z {; > otye Relinquished by: ) Date/Time™” ) ey 25~

—

Additional Samplers Zﬂﬂ 2y /f Banrp Cvsi ot >
Received By Lab: /

Receipt Exceptions:

Date/Time Z/Z,’#ﬂz_ / %-_;elinquished by:

Date/Time

<



Tabte F-1

SSL Cakeutation
Charleson Naval Camplax
Zame E - SWiMU 87

Paramaler:Chiorobanzena Chioromethana 1,.2.Dichioroathene Trichiorosihens Tetrachicroethens | 3-Dichlorobenzen Methylura Chioride _ Vinyl Chiarida Diakdrin
Chemical Soecific inout Parmptery
Cw = Tarpel groundwaler coroenimsiion MCL (mo'l) 1.00E-01 210E-03 7.00E-02 S.0DE-D3 S.DDE-02 7.50E-0% B.00E-03 2.00E-DS 4.30E-08
H = Henry's Law Constant, dimengionieas 1.52E-0 3.82E-01 1.78E-01 A22E-01 TB4E-01 9.96E-D3 8.98E-02 111E+0 6ASE-04
Kd  Soil-waler somplion coefficient (em3 water / g noil w Likg) = Kac 1 foc whera B.20E+00 £.18E-01 1.31E+00 3.49E+00 B.81E+00 2.28E+01 4.33E-01 6.88E-01 8.44E+02
koc = organie carbon-waier somption coatticiert, (em3 (ml) wailer) / (g mohuble organic carbon) 224E+02 1.40E+01 3SSE+00 SASE+01 2.03E4+02 6.17E+02 1.97E+0 1.88E+01 235E+04
fac = Fraciion af organic cortent, dimeneionane 087
itle Input P r
Sw = Wiith of Source Parallal 1o Qroundwaler Flow Direclion  {Impacted scll zon mm 80 h
da = Aquifer Thicknass 70m 22
d = Grounawater Mixing Zona 1hickness (paved) WS m e7h '
{unpavad) 180 m 1En
i =  OGroundwater Gradient 3.2E-03 (urillesa)
Ks = Saluratad Hydrawic Gonductivity 4450 mAT 1460.0 fuyr ,
6% Volumetric Waler Corlert of Soil Pora Space 0.3 1’ ppadem’gy 0.3 iapeen’se \
8 Volumetric Vapor Cortenl of Soil Pers Space 0,15 em’ pudemg 0.15 i e scu |
P Soil Bulk Dansty 1.5 oo’ 93.64 b/’ i
qi = Water Inflnration Rate {paved} 0.0088 myr 0 0283 fuyr )
(urpaved) 0.1372 mAr 0.4500 fuyr
Partitien Term, Cwi/Csol, (L'kg) H B.50E+00 7.54E01 1.53E+00 3.73E+Q0 1 E~01 2.30E+01 8.42E0 8.99E-07 R44E402
Ca | B KO HE | KidHqS,
Diltion Tarm, dimensioniess {paved) —_— ‘r 1 93E+01 1 83E+01 1.83€+01 1.83E 01 1.83E+01 1.83E+01 1.83E+01 1.83E+01 1.83E+01
{unpaved) S i 2.97E+Q0 297400 2 87E+00 2.87E+00 2.97E+00 2.97TE+Q 2 97€+00 2.97E+00 2.87E+00
CaalVCw =Partition lerm * Dildtion temn (mg/kg / mgl) = kg (paved) c., ,0, q, ” i 1.B4E+02 1.46E401 286501 7 20E¢01 1.55E402 4.45E+02 1,24E401 1.939E+01 1826404
(U"P!w i 253401 2.24E 400 4 555400 1.11E+01 3.00E+1 ‘G.E_SEWH 1.91E+00 2 97E+00 2‘81E¢03_
Calcvialed Site Soecific Target Lgvel for Sgll
G, caktufated sauce woll concentration (SSL, mg/kg) Cw*(partion term)*(dilution term) (paved) 16.4 0.03% 207 0.5 097 NN 0.08 0.04 0.08
{unpaved) 2.53 0.0047 0.52 0.085 0150 ERE ] 0.010 0.006 .012

1.3-DCB; valuas uaed ara tar 1,4-DCB.

ia tha MCL trom EPA National Dfinking ¥¥ater Standards (March 2001)or US EF A Ragon Il RBCa (Octobav, 2000). No MCL is avaiabls for

H  from Table 36 of the Sol Screening Guidanca; Technical Background Document (EPA, 1896) of from the Hazardeus Substence Deta Berk

(alectranic, 12/2002) adjusied 1o the dimanakinieas farm (x 41)..
ks = kocxfoc,

cakilated aa the mean foc frem TOC measursments from Zone E.
ks the estimated soursa ares (60 fi).

la calouialed as d = (0.0112 L% 4+ ciaf1 - &+ #¥4 %y op cta, whichaver Is less,

trom Table 3¢ (42 for lonizing organica) of 1he Soll Screening Quidance; Tacknical Background Document (EPA, 1908).

d
da s based on the groundwater elevation In the GIS (3 !t mal) - the Top of Ashiey slevation (-20 ft, GIS).

i Iscalouiatad from data in the QIS (122602, 1 (/316 ft - 0.0032)
Ka Besed cn CH2ZMHH's hydraulic canductivity thema in the GIS (3 fid).

la he default value prasanied In tha Soil Scresning Qukiance: User's Quide (EF A, 1896)

Ew
év s calcuatad aa tolal porosity (0.45, asaumed) - Bw (0.3) = 0.15.
=]

ia Iha dafauit vaiua presanted Inthe Scll Screening Guidance: Users Guide (EPA, 1596)

qi 18 a darived valua (5.4 Infyr) hasee on annual precipitatk PO

, and runaff

t vaiues for the Charlaston area,

Page 1 of 1
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