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AOC
BEQ
BRAC
BRC
CA
CNC
CorcC
COC
CSsC
CSI
DAF
DPT
EPA
EnSafe
ft bls
HI
ng/L
mg/kg
MCL
NAVBASE

PCB

Area of concern

Benzo[a]pyrene equivalent

Base Realignment and Closure Act
Background reference concentration
Corrective action

Charleston Naval Complex
Chemical of potential concern
Chemical of concern

Coastal Service Center

Confirmatory sampling investigation
Dilution attenuation factor
Direct-push technology

US. Environmental Protection Agency
EnSafe Inc.

Feet below land surface

Hazard index

Microgram per liter

Milligram per kilogram

Maximum contaminant level

Naval base

No further action

No further investigation

National Oceanographic Atmospheric Administration
Organophosphorous

Oil/water separator

Polycyclic aromatic hydrocarbon

Polychlorinated biphenyl
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RBC
RCRA
RFA

RFI
SCDHEC
SSL
SWMU
SVOC
UST
vOC

Risk-based concentration

Resource Conservation and Recovery Act

RCRA Facility Assessment

RCRA Facility Investigation

South Carolina Department of Health and Environmental Control
Soil screening level

Solid waste management unit

Semivolatile organic compound

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
report the Confirmatory Sampling Investigation {(CSI) for Oil/ Water Separator (OWS) Areas
of Concern (AOCs) 711, 715, and 718 in Zone I of the CNC. These AOCs were not included
in the RCRA Facility Investigation (RFI) reports submitted for Zone I because they had not
been identified as AOCs while the RFI was in progress. CSIs for these units were
recommended in the RCRA Facility Assessment (RFA) Revision 1, Charleston Naoval Complex
(Department of the Navy, Southemn Division, February 2001). There is no reason to believe
that hazardous materials have been released from these OWS units. Figure 1-1 illustrates the
locations of AOCs 711, 715, and 718 within Zone I of the CNC.

1.1 Background

AOCs 711, 715, and 718 were added to the RCRA Part B permit in 2001. These sites were
designated for CSI because no historical information or visual evidence exists regarding
potential releases of hazardous substances to the environment. The AOCs described in this
CSI report have been investigated as part of other AOCs or Solid Waste Management Units
(SWMUs) within the CNC. As part of the previously investigated AOCs/SWMUs,
environmental samples near the OWSs were collected and evaluated using the CNC RFI
protocol. Additional CSI sampling has been conducted at each OWS to further characterize
the sites, as provided in the Sampling and Analysis Plan for Oil/Water Separator AOCs 711
through 720, Charleston Naoal Complex (CH2M-Jones, 2002a). The OWS AOCs discussed in
this CSI report are proposed for No Further Investigation (NFI) and No Further Action

OWSAQCT11715718CSI REV1.DOC 11
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(NFA) status on the basis of a lack of potential threat to human health or the environment,
which is based on the results of the previous RFI and the additional sampling.

1.2 Physical Setting

AQOCs 711, 715, and 718 are located within Zone I. The physical setting of Zone I is discussed
in detail in Section 2 - NAVBASE Physical Setting of the Zone I RFI Report, Revision 0 (EnSafe
Inc. [EnSafe], 1999). The RFI report includes a discussion of the regional setting, geologic
and hydrogeologic conditions, and climate of the CNC. Excerpts of this discussion are
presented in an appendix (Appendix I), which has been added to this Revision 1 CSI Report.
The area around AOCs 711, 715, and 718 is zoned in the land use plan for future general

business use (B-2).

Potentiometric surface maps of the shallow and deep groundwater aquifers are presented in
Figures 1-2 and 1-3. These maps were prepared by EnSafe from measurements taken on
January 20, 1998. The shallow groundwater map in Figure 1-2 indicates that the flow
direction at AOC 711 is toward the Cooper River. Figure 1-2 also indicates a groundwater
mound beneath Building 681, which influences flow toward the Cooper River at AOC 715,
but implies a southerly flow component at AQC 718. The deep groundwater map in Figure
1-3 indicates flow toward the river. The groundwater in Zone I is also expected to have a
tidal influence. |

1.3 Potential Receptors

The potential receptors for Zone I sites are discussed in detail in Section 6 - Fate and
Transport, Section 7 — Human Health Risk Assessment, and Section 8 — Ecological Risk
Summary of the Zone I RFI Report, Revision 0. Because the investigated units are below
grade, potential releases from the OWS AOCs would likely impact subsurface soil and
groundwater. Thus, direct exposure concern from potential releases from these OWS units is

minimal, due to the absence of surface exposure media.

1.4 Report Organization

This CSI Report, AOCs 711, 715, and 718, Zone 1, Revision 1 has been revised according to
SCDHEC comments and responses from the CSI Report, AOCs 711, 715, and 718, Zone I,
Rewrsion 0 issued by CH2M-Jones on September 19, 2002. Comments and responses are
contained in Appendix | of this Revision 1 CSI Report.

OWSADCT11715718CSI REV1.D0C 12
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This CSI Report consists of the following sections, including this mtroductory section:

1.0 Introduction — Presents the purpose of the report and general information regarding

the facility setting and potential receptors at the AOC sites.

2.0 AOC 711 CSI - Oil/Water Separator at Building NS200-— Presents a description of

AOC 711 and summarizes the results for samples collected in the vicinity of the site.

3.0 AOC 715 CSI - Oil/Water Separator at Building 681— Presents a description of AOC

715 and summarizes the results for samples collected in the vicinity of the site.

4.0 AOC 718 CSI - Former Qil/Water Separator at Building 681— Presents a description of

AOC 718 and summarizes the results for samples collected in the vicinity of the site.

5.0 CSI Conclusions and Recommendations—Provides conclusions and recommendations

regarding potential contamination at the sites.
6.0 References — Lists the references used in this document.

Appendix A contains photographs of the AOC 711, 715, and 718 areas.

Appendix B contains data summary tables for AOC 711 samples.

Appendix C contains data validation summaries for AOC 711, 715, and 718 samples.
Appendix D contains DPT Groundwater Sample Logs for AOC 711 and AOC 715.
Appendix E contains data summary tables for AOC 715 samples.

Appendix F contains record drawings for the OWS at Building 681.

Appendix G contains data summary tables for AOC 718 samples.

Appendix H contains data summary tables for SDG ENO013 (Laboratory Blank Data).
Appendix I contains excerpts from the Zone I RFI Report, Revision 0 (EnSafe, 1996).

Appendix J contains responses to SCDHEC comments made regarding the CSI Report, AOCs
711,715, 718, Zone I, Revision 0 (CH2M-Jones, 2002¢).

All tables and figures appear at the end of their respective sections.
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2.0 AOC 711 CSI - Oil/Water Separator at
Building NS200

2.1 Description of AOC 711

AOC 711 is described in the 2001 RFA as the OWS located at Building 200. Building 200 was
previously used by the Navy as the Port Services Building, and is currently used by the
National Oceanographic Atmospheric Administration (NOAA) as their Coastal Service
Center (CSC Building 2). An OWS serviced effluent from the floor drains in the building’s
boiler room and from the 11 ft x 55 ft vehicle wash pad northeast of the building. There is no
evidence suggesting management of hazardous materials at AOC 711. Figure 2-1 shows an
aerial photograph dated 1997 of Building 200 and the OWS. Photographs of AOC 711 are
presented in Appendix A.

Building 200 was constructed in 1954 for offices and navigation control of the shipyard. No
information could be identified relating to the age of the OWS or its period of service. The
1996 removal report for a fuel oil underground storage tank (UST) located east of the
building and upgradient of the OWS indicates that the OWS had been taken out of service in
or before 1996 (the monitoring wells associated with the fuel oil UST investigation were
removed). The area surrounding Building 200 is paved with asphaltic concrete. Surface
water within the concrete wash pad is directed toward two catch basins that led to the OWS
and the sanitary sewer. The topography surrounding the OWS area is level; surface water
may be expected to flow toward the Cooper River, which is located approximately 120 ft
north of AOC 711. Groundwater is also expected to flow toward the river (see Figure 1-2),
although a tidal component of flow may exist. The depth to groundwater in this area is
estimated at approximately 3 feet below land surface (ft bls).

The OWS is a 4.3-ft deep, 6 ft x 4 ft rectangular concrete and steel structure, with a steel
cover at surface grade. The unit currently contains approximately 3 ft of water. Adjacent
signs indicate that it no longer drains to the sanitary sewer. A 1,000-gallon oily waste
holding tank has been reported adjacent to the OWS. The OWS and oily waste tank are
considered the OWS system.

OWSAOCT11715718CS1 REV1.DOC 2-1
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2.2 Environmental Sampling at AOC 711

Soil and groundwater samples were collected in the AOC 711 area for the Zone L, SWMU 37
RFI. The OWS systern at Building 200 and its connection with the sanitary sewer were
specifically investigated as a potential release area to surrounding soils and groundwater.
Figure 2-2 presents the Zone L RFI samples collected in the vicinity of AOC 711. Within 10
feet of AOC 711, subsurface soil at two locations and surface soil from three locations were
sampled from borings, and one monitoring well located near AOC 711 was originally
installed to evaluate groundwater for the Zone L RFL. The complete data sets for the Zone L
samples are located in the Zone L RFI Report, Revision 0 (EnSafe, 1998).

For the AOC 711 CS], one additional groundwater sample was collected on the north
(downgradient) side of the OWS, and samples of sludge and water were collected from
inside the OWS. The data set for the AOC 711 samples is presented in Appendix B of this
report. Data validation summaries for the 2002 data are presented in Appendix C. The AOC

711 and the Zone L sample results are described below.

2.2.1 Soil Samples

In 1997, three surface soil and two subsurface soil samples were collected around the OWS
system for the SWMU 37 RFI. The subsurface soil samples were collected from 3 to 5 ft bls,
intended to include soil most likely to have been impacted by a potential release from the
OWS piping and base (4.3 ft bls) Samples from stations LI037SB005, LI0375B006, and
LI037SB008 were analyzed for cyanide, polychlorinated biphenyls (PCBs), pesticides,
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), and metals.
Borings at LI0375B005 and LI037SB008 were sampled for both surface and subsurface soil,
only surface soil was collected at LI0375B006.

Analytes detected in the surface soil samples are listed in Table 2-1 and analytes detected in
subsurface soil are listed in Table 2-2. Surface so0il concentrations were compared to
unrestricted land use risk-based concentrations (RBCs) from the U.S. Environmental
Protection Agency (EPA) Region HI October 2000 tables, adjusted for a hazard index
(HI}=0.1, and to soil screening levels (SSLs) from the EPA Soil Screening Guidance, Appendix A
(1996). SSLs were adjusted for dilution attenuation factors (DAFs) of 1.0 for VOCs and 10 for
other analytes. Subsurface soil concentrations were compared to SSLs only. Soil metals
concentrations were also compared to background concentrations for subsurface or surface
soil from Zone I grid samples, and benzo[a]pyrene equivalents (BEQs) were compared to

CNC sitewide reference concentrations.

OWSAOCTHTI5718CS! REVY DOC 22
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The results of the soil screening analyses using the criteria described are discussed below.
Any chemicals exceeding the screening criteria are identified as chemicals of potential
concern (COPCs).

Metals in Soil Samples

With few exceptions, the detected metals in the soil samples were at concentrations within
their background ranges for Zone I or were below the screening criteria. As presented in
Tables 2-1 and 2-2, no metals concentrations exceeded unrestricted (i.e., residential) land use
RBCs (adjusted for HI=0.1) or SSLs (DAF=10), along with background concentrations. No
metal COPCs were identified in the soil samples.

VOCs in Soil Samples

As shown in Table 2-1, traces of toluene and xylenes were detected in surface soil at sample
location LIO37SB005. The concentrations of these compounds did not exceed unrestricted
land use RBCs or SSLs. The source for these compounds is not clear, although it is not likely
that potential releases from a subsurface OWS could have impacted surface soil. No VOCs

were detected in subsurface soil. No VOC COPCs were identified in the soil samples.

SVOCs in Soil Samples

As shown in Table 2-1, SVOCs primarily related to petroleum hydrocarbons were detected
in the surface soil samples at concentrations less than anthropogenic background
concentrations at CNC. No SVOCs were detected in subsurface soil. No SVOC COPCs were
identified in the soil samples.

Pesticides and PCBs in Soil Samples

PCBs were not detected in soil samples at AOC 711. As presented in Tables 2-1 and 2-2, low
concentrations of pesticides were detected in both surface and subsurface soil. These are
likely related to routine maintenance of the landscaped area on the east side of the AOC.
Pesticide concentrations were all less than unrestricted land use RBCs and SSLs. No
pesticide or PCB COPCs were identified in the soil samples.

2.2.2 Groundwater Samples

In 1997, groundwater monitoring well LID37GW001 was specifically installed at the OWS
system for the Zone L SWMU 37 investigation. As reported in the Zone L RFI report, this
monitoring well was sampled in 1997 for cyanide, VOCs, SVOCs, PCBs/ pesticides, and
metals. The well construction log for LIO37GW001 was presented in the Zone L RFI report.

OWSAOC711715718CSI REV1.00C 23
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Groundwater was also sampled by direct-push technology (DPT) from I711GP001, located
within a foot of the OWS between the OWS and the wash pad. The sample screened from 8
to 12 ft bls was analyzed for VOCs, SVOCs, and PCBs/pesticides; metals were not analyzed
from the DPT sample because of the high turbidity expected in the sample. A log of the

groundwater sample is presented in Appendix D.

Analytes detected in groundwater from LI037GW001 and 1711GP001 are listed in Table 2-3.
Concentrations were compared to maximum contaminant levels (MCLs); where MCLs do
not exist they were compared to tap water RBCs from the EPA Region III October 2000
tables, adjusted for HI=0.1. Metals concentrations were also compared to background

reference concentrations {BRCs) for shallow groundwater from Zone L.

As seen in Table 2-3, metals were detected in the monitoring well sample below applicable
MCLs, RBCs, and BRCs. Trace concentrations of acetone, 1,2-DCE, and DDT were detected
in the DPT sample; none exceeded MCLs. No SVOCs or PCBs were detected in the DPT or
the monitoring well samples. No COPCs were identified in groundwater at AOC 711.

2.2.3 OWS Contents Sampling

In 2002, a sample of sludge and a water sample were collected from the OWS and analyzed
for VOCs, SVOCs, PCBs/pesticides, and metals. As discussed in the Data Validation
Summary Report, a laboratory oversight required the recollection and reanalysis of the
sludge sample for VOCs. The original data were provided by the laboratory, however, they
were qualified with an "5," to be used for screening purposes only, due to the problems
identified by the laboratory. The resampling data, however, met all applicable QC

requirements.

Tables 2-4 and 2-5 present analytes detected in the OWS. The analytes detected in the OWS

are discussed briefly below.

Metals in OWS Contents
Metals were detected in both sludge and water samples at concentrations comparable to
background values for both surface soil and shallow groundwater. It is suspected that

surface soil from the surrounding area makes up a majority of the sludge in the OWS.

VOCs in OWS Contents
Trace concentrations of VOCs, primarily petroleum hydrocarbons, were detected in the

OWSG sludge. Only acetone was detected in the OWS water sample.

OWSAOC711715718CSI REV1.0OC 2-4
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SVOCs in OWS Contents

Trace amounts of polycyclic aromatic hydrocarbons (PAHs) were identified in the OWS
sludge. Concentrations are similar to those found in the surface soil surrounding the site.
Only bis(2-ethylhexyl)phthalate and fluoranthene were detected in the water sample, at

trace concentrations.

Pesticides and PCBs in OWS Contents
Trace amounts of pesticides were detected in the sludge sample, similar to the soil
concentrations. No PCBs were detected in the sludge sample. No pesticides or PCBs were

detected in the water sample.

2.3 Investigation Summary - AOC 711

Metals detected in soil and groundwater samples at AOC 711 indicated naturally occurring
concentrations and not impacts from suspected releases from the OWS system at Building
200. Although traces of organic compounds and pesticides were detected in the soil and
groundwater samples collected in the vicinity of AOC 711, the concentrations were
reflective of the general industrial setting at CNC and influenced by the proximity of
landscaping activities, and not specific to OWS operations. No COPCs were identified in
soil or groundwater from around the OWS at AOC 711. The current contents of the OWS do
not indicate a threat to the site groundwater. Therefore, no removal actions are needed for
the contents of the OWS.

2.4 AOC 711 CSI Conclusions and Recommendations

The following conclusions may be applied to the OWS system at AOC 711:

e The OWS system was taken out of service in or before 1996. No construction details have

been located for the system.

¢ Soil and groundwater samples were collected adjacent to the OWS system specifically to
investigate the OWS system, as provided in the approved Zone L RFI Work Plan and the
Sampling and Analysis Plan for Oil/Water Separator AOCs 711 through 720, Charleston Naval
Complex (CH2M-Jones, 2002a).

* 5Soil and groundwater samples analyzed for the full suite of analytes including VOCs,
SVOCs, PCBs, pesticides, and metals indicate no COPCs at AOC 711, and none were
identified above either detection limits or screening criteria. Thus, no releases of
significance from the OWS system are noted.
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1 Itis concluded that sufficient data exist to evaluate AQC 711, and that no COCs have been
2 identified within the media that would have been impacted by a potential release from the
3  OWS. Therefore, NFA status is recommended for this site.
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EPA Surface Soil
Sample Date Concentration Region Il Background
Parameter Location Sampled (mg/kg)  Qualifier RBC® ssL® Range®
Metals
Aluminum LI037SB005 05/19/1997 7,490 = 7,800 NL 3,470 - 27,400
LI037SB006 06/09/1997 4,590 =
LI037SB008 06/09/1997 7,120 =
Arsenic LI037SB005 05/19/1997 45 = 0.43 15 0.46 - 20
Barium LI037SB005 05/19/1997 15.7 J 550 800 7.8-43
Li037SB006 06/09/1997 10.2 =
LI037SB008 06/09/1997 14.1 =
Beryllium LI037SB005 05/19/1997 0.46 J 16 32 0.34-0.95
LI037SB006 06/09/1997 0.36 J
Cadmium LID375B005 05/19/1997 0.26 J 7.8 4 0.13-061
LI037SB006 06/09/1997 0.51 J
LI0O37SB008 06/09/1997 0.14 J
Calcium LI037SB005 05/19/1997 25,400 = NL NL 1,670 - 59,500
LI037SB006 06/09/1997 190,000 =
LI0375B008 06/09/1997 1,360 =
Chromium, Total LI037SB005 05/19/1997 18.0 J 210° 19 75-54
LI037SB006 06/09/1997 9.9 =
LI037SB008 06/09/1997 7.9 =
Cobait LI037SB005 05/19/1997 25 J 470 1,000 0.64-58
LI037SB006 06/09/1997 41 =
LIQ37SB008 06/09/1997 0.6 J
Copper LI037SB00S 05/19/1997 6.2 = 310 5,300 2.4 -556
LI037SB006 086/09/1997 10.3 =
LI037SB008 08/09/1997 3.9 =
iron LI037SB00S 05/19/1997 6,220 = 2,300 NL 1,730 - 22,700
L10375B0O06 06/09/1997 4,710 =
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Analytes Detected in Surface Soit at AQC 711
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CHARLESTON NAVAL COMPLEX

REVISION 1
MARCH 2003

EPA Surface Soil
Sample Date Concentration Region Il . Background
Parameter Location  Sampled (mg/kg) Qualifier RBC® SSL Range®
lron LI037SB008 06/09/1997 3,800 = 2,300 NL 1,730 - 22,700
Lead LI037SB005 05/19/1997 93 = 400° 400 50-203
LIO378B006 06/09/1997 6.5 =
LI0378B008 06/09/1997 10.3 =
Magnesium L10375B005 05/19/1997 1,080 = NL NL 424 - 3,820
L1037SB006 06/09/1997 2,060 =
LI037SB008 06/09/1997 313 =
Manganese LIO37SB005 05/19/1997 61.5 = 160 480 15 - 426
LI0O37SB006 06/09/1997 319 =
LI037SB0O08 06/09/1997 49.2 =
Mercury LI0375B008 06/09/1997 0.04 = 23 1 0.13-0.47
Nickel LIO37SB005 05/19/1997 7.0 J 160 65 1.5-18
LI037SB006 06/09/1997 7.2 =
LIo37$B008 06/09/1997 24 J
Potassium LI037SB005 05/19/1997 514 J NL NL 493 - 2,730
LI037SB006 06/09/1997 416 J
LI0375B008 06/09/1997 169 J
Selenium LI037SB005 05/19/1997 0.85 = 39 25 0.50-1.1
LI037SB006 06/09/1997 0.54 J
Sodium LI037SB00S 05/19/1997 788 = NL NL 181 - 2,030
LI037SB006 06/09/1997 272 J
LI037SB008 06/09/1997 146 J
Tin LI037SBQ05 05/19/1997 15 J 4,700 NL 0.98-7.5
Vanadium LIO37SB005 05/19/1997 17.2 = 55 3,000 8.5-53
LIO37SB006 06/09/1997 11.7 =
LIO37SB008 06/09/1997 83 =
Zinc LI037SB005 05/19/1997 273 = 2,300 6,000 59-150
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TABLE 2-1

Analytes Detected in Surface Soil at AOC 711
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone 1, Charleston Naval Complex
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CHARLESTON NAVAL COMPLEX

REVISION 1
MARCH 2003

EPA Surface Soil
Sample Date Concentration Region 1l Background
Parameter Location  Sampled {mg/kg)  AQualifier RBC® ssL® Range®
Zinc LIO37SBC06 06/09/1997 64.2 = 2,300 6,000 5.9 - 150
LI037SB008 06/09/1997 14.6 =
Pesticides
Endrin Ketone Lt037SB008 06/09/1997 0.013 J 2.3 0.5 NA
gamma-Chlordane LI037SB006 06/09/1997 0.0018 J 1.8 5 NA
p.p-DDE LI0375B005 05/19/1997 0.018 = 1.9 27 NA
LI0O37SB006 06/09/1997 0.012 =
LI037SBG08 06/09/1997 0.022 =
p,p-DDT LI037SB008 06/09/1897 0.020 J 1.9 16 NA
Semivolatile Organic Compounds
BEQs LIO37SB005 05/19/1997 0.439 = 0.087 NA 1.304°
LI037SB008 06/09/1997 0.584 =
Benzola]Anthracene LIO37SB005 05/19/1997 0.038 J 0.87 1 0.616
LI037SB008 06/09/1997 0.120 J
Benzo[a]Pyrene Li0375B008 06/09/1997 0.180 J 0.087 4 0.598
Benzo[b]Fluoranthene LI037SB005 05/19/1997 0.038 J 0.87 25 0.608
LI0O37SB008 06/09/1997 0.140 J
Benzolg,h,l|Perylene L10375B008 06/09/1997 0.130 J NL NL NA
Benzo[k]Fluoranthene LIO37SB005 05/19/1997 0.038 J 8.7 25 0.596
LI0O37SB008 06/09/1997 0.190 J
Chrysene LI0375B005 05/19/1997 0.050 J 87 80 0.62
LIO37SB008 06/09/1997 0.140 J
Fluoranthene LI037SB005 05/19/1997 0.062 J 310 2,100 NA
LI037SB008 06/09/1997 0.210 J
Indeno(1,2,3- LI0375B008 06/09/1997 0.110 J 0.87 7 NA
c.d)pyrene
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TABLE 2-1
Analytes Detected in Surface Soil at AOC 711
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

EPA Surface Soil
Sample Date Concentration Region HI Background
Parameter Location  Sampled (mg/kg) Qualifier RBC® ssL® Range®
Phenanthrene LI037SBO0B 06/09/1997 0.160 J NL NL NA
Pyrene L1037SB005 05/19/1997 0.059 J 230 2,100 NA
Li037SB008 06/09/1997 0.210 J
Volatile Organic Compounds

Toluene LI037SB005 05/19/1997 0.003 J 1,600 06 NA
Xylenes, Total LI037SB005 05/19/1997 0.002 J 16,000 9 NA

All values are presented in units of milligrams per kilograrmn (mg/kg).

# Unrestricted (i.e., residential) land use risk-based concentrations (RBCs) are taken from EPA Region Il RBC
Tables, October 2000, adjusted for hazard index (HI)=0.1.

® Soil screening levels (SSLs) from EPA Soil Screening Guidance: User's Guide; dilution attenuation factor
{DAF)=1.0 for VOCs, DAF=10 for others.

° Background Range values for metals are the minimum and maximum concentrations detected in Zone | grid
samples.

4 RBCs for Total Chromium and Lead from EPA Region IX PRG Tables, November 2000.
° Background values for BEQs and its components are from base-wide background concentrations.
NA Not available
NL Not listed
= 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 timit.
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TABLE 2-2
Analytes Detected in Subsurface Soil at AOC 711
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone 1, Charleston Naval Complex

Sample Date Concentration Subsurface Soil
Parameter Location Sampled (mg/kg) Qualifier ssL* Background Flangeb
Metals
Aluminum LI037SB005 05/19/1997 3,760 = NL 4,690 - 11,700
LIO37SB008  06/09/1997 7,630 =
Arsenic LIO37SB005 05/19/1997 21 = 15 0.88-44
LI037SB008 06/09/1997 42 =
Barium LIO37SB005 05/19/1997 7.8 J 800 95-18
LIO37SB008  06/09/1897 15.8 =
Beryllium LI037SB005  05/19/1997 0.25 J 32 0.33-0.51
LI037SB008 06/09/1997 0.38 J
Cadmium LIO37SB005 05/19/1997 0.17 J 4 0.48
LIO37SB008  06/09/1997 0.36 J
Calcium LI037SB005 05/19/1997 6,570 J NL 528 - 63,900
ILI037SB008 06/09/1997 24,100 =
Chromium, Total LIO37SB00S  05/19/1997 10.5 J 19 76-41
LI037SB008 06/09/1997 229 =
Cobalt LI037SB00S 05/19/1997 1.5 J 1,000 21-22
LI037SB008  06/09/1997 1.8 J
Copper LIO37SB005 05/19/1997 6.7 = 5,300 12-12
LI0375B008 06/09/1997 10.8 =
Iron LI037SB005 05/19/1997 3,270 = NL 3,730 - 7,250
L1037SB008 06/09/1997 6,650 =
Lead LI037SB005 05/19/1997 8.3 = 400 31-72
LIO37SB008 06/09/1997 15.9 =
Magnesium LIC37SB00S5 05/19/1997 528 J NL 196 - 3,990
LI0375B008 06/09/1997 1,340 =
Manganese LI037SB005  05/19/1997 252 = 480 86-55
LI037SB008 06/09/1997 547 =
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TABLE 2-2
Analytes Detected in Subsurface Soil at ACC 711
Confirmatory Sampiing Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

Sample Date Concentration Subsurface Soil
Parameter Location Sampled {mg/kg) ssL” Background Range”
Mercury LIO37SB008 06/09/1997 0.06 1 ND
Nickel LI037SB005 05/19/1997 3.7 65 35-16
LI037SB008  06/09/1997 7.0
Potassium LIO37SB005 05/19/1997 231 NL 930 - 2,230
LI037SB008 06/09/1997 450
Selenium L1037SB008 06/09/1997 0.60 25 059-14
Sodium LI037SB005 05/19/1997 214 NL 226 - 1,770
LI037SB008 06/09/1997 325
Tin LI037SB005  05/19/1997 1.8 NL NA
Vanadium LIO37SB008 06/09/1997 18.8 3,000 11-24
Zinc LI037SB005  05/19/1997 235 6,000 47 -29
LI037SB008 06/09/1997 53.0
Pesticides
Alpha-chlordane LIO37SB005 05/19/1997 0.0021 5 NA
LIO37SB0O08  06/09/1997 0.0380
Gamma-chlordane  LI037SB005  05/19/1997 0.0036 5 NA
LI037SB008 06/09/1997 0.1300
Heptachlor Epoxide  LI037SB008 06/09/1997 0.058 0.35 NA
p.p-DDD LI037SB005 05/19/1997 0.0094 8 NA
p,p'-DDE LI037SB005 05/19/1997 0.018 27 NA
LI037SB008 06/09/1997 0.0056
p.p-DDT LI037SB008 06/09/1897 0.0072 J 16 NA

# Soil screening levels (SSLs) from EPA Soil Screening Guidance: User's Guide; dilution attenuation factor (DAF)=1.0
for VOCs, DAF=10 for others.

b Background Range values for metals are minimum and maximum concentrations detected in Zone | grid samples.
NA Not available
= Indicates that the analyte was detected at the concentration shown.

Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or the
value was detected below the laboratory’s quantification limit.
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TABLE 2-3

Analytes Detected in Groundwater at AOC 711
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone 1, Charleston Naval Complex

CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 75, AND 118, Z0NE

CHARLESTON NAVAL COMPLEX

REVISION t
MARCH 2003

Date Cencentration
Parameter Location Sampled (pa/L) Qualifier MCL/RBC ZonelBRC
Metals
Aluminum LIO37GWO001 07/25/1997 381 = 3,700 1,440
Antimony LID37GWO01 07/25/1997 1.9 J 6 3-6*
Arsenic LIO37GWO001 07/25/1997 4.0 J 50 23
Barium LI037GWO001 07/25/1997 17.5 = 2,000 110
Calcium LI037GWO001 07/25/1997 154,000 = NL 39,000 -
980,000 *
Chromium, Total LIO37GWO001 07/25/1997 21 J 100 14.3
Copper LIO37GWO001 07/25/1997 3.8 J 1,300 4.4
Iron LIO37GWO001 07/25/1997 6,390 = 1,100 49 - 31,800 *
Magnesium LIO37GWQ001 07/25/1997 27,100 = NL 8,580 -
1,410,000 *
Manganese LIO37GW001 07/25/1997 207 = 73 5,430
Nickel LI037GWO001 07/25/1997 3.0 J 73 13.3
Potassium LI037GWO001 07/25/1997 13,900 = NL 7,060 -
550,000 *
Sodium LI037GW001 (07/25/1997 46,000 = NL NA
Vanadium LIO37GW001 07/25/1997 1.9 J 26 14
Zinc LI037GWO001 07/25/1997 85 J 1,100 244
Volatile Organic Compounds
1,2-Dichloroethene 1711GP001  06/17/2002 0.32 J 70 NA
{total}
Acetone I711GPO01  06/17/2002 3.7 J 61 NA
cis-1,2- I711GP0O01  06/17/2002 0.32 J 70 NA
Dichloroethylene
Pesticides
p.p-DDT I711GP0O01  06/17/2002 0.0069 J 0.2 NA
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" TABLE 23
Analytes Detected in Groundwater at AOC 711
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

Date Concentration
Parameter Location Sampled {(zrg/L) Qualifier MCL/RBC Zone | BRC

All values are presented in units of micrograms per liter (ug/L).

RBCs are listed in italics where no primary MCL exists. RBCs are from EPA Region Ill RBC (October
2000} table, adjusted for HI = 0.1

* Range of gnd sample concentrations; no BRC calculated.
BRC Background Reference Concentration
NA Not available
NL No MCL or RBC listed
= Indicates that the analyte was detected at the concentration shown.

J Indicates an estimated value. One or more quality control (QC) parameters were outside control
limits or the value was detected below the laboratory’s quantification limit.
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TABLE 24
Analytes Detected in OWS Sediment at AOC 711
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

Surface Soil Subsurface Soil
Sample Date Concentration Background  Background
Parameter Location Sampled {mg/kg) Qualifier SSL® Range Range
Metals
Aluminum I711VAOWS 06/06/2002 3,630 = NL 3,470-27,400 4,590- 11,700
Arsenic I711VAOWS 06/06/2002 3.13 = 15 0.46 - 20 0.88-44
Barium I711VAOWS 06/06/2002 27 J 800 7.8-43 9.5-19
Beryllium I711VAOWS 06/06/2002 0.191 J 32 0.34 -0.95 0.33-0.51
Cadmium I711VAOWS 06/06/2002 0.856 J 4 0.13-0.61 0.48
Calcium I711VAOWS 06/06/2002 24,700 = NL 1,670 - 59,500 528 - 63,900
Chromium, Total 1711VAOWS 06/06/2002 26.5 = 19 75-54 76-41
Cobalt I711VAOWS 06/06/2002 498 J 1,000 0.64-58 21-22
Copper I711VAOWS (06/06/2002 304 = 5,300 2.4 - 556 12-12
Iron I711VAOWS (06/06/2002 8770 = NL 1,730-22,700 3,730 - 7,250
Lead 171tVAOWS 06/06/2002 35.2 = 400 5.0-203 31-72
Magnesium I711IVAOWS  06/06/2002 932 J NL 424 - 3,820 196 - 3,990
Manganese I711VAOWS (6/06/2002 83.9 = 480 15-426 86-55
Mercury I711VAOWS 06/06/2002 0.01 J 1 0.13-047 ND
Nickel 1711VAOWS 06/06/2002 7.26 J 65 15-18 35-16
Potassium I711VAOWS  06/06/2002 378 J NL 493 - 2,730 930 - 2,230
Sodium I711VAOWS 06/06/2002 448 J NL 181 -2,030 226 - 1,770
Vanadium I711VAOWS 06/06/2002 16.7 = 3,000 8.5-53 11-24
Zinc I711VAOWS 06/06/2002 383 = 6,000 59-150 4.7-29
Pesticides
Alpha-chlerdane  1711VAOWS  06/06/2002 0.0011 J 5 NA NA
Endosulfan Sulfate 1711VAOWS  06/06/2002 0.0016 J 9 NA NA
Endrin Aldehyde  1711VAOWS 06/06/2002 0.0038 J 0.5 NA NA
OWSAOC71171571BCSH REV1.DOC 215
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TABLE 24
Analytes Detected in OWS Sediment at ACC 711
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

Surface Soil Subsurface Soil

Sample Date Concentration Background  Background
Parameter Location Sampled (mg/kg) Qualifier SSL° Range Range
p,p’-DDE I711VAOWS 06/06/2002 0.0026 J 27 NA NA
p,p-DDOT I711VAOWS 06/06/2002 0.0172 J 16 NA NA

Semivolatile Organic Compounds

Anthracene I711VAOWS 06/06/2002 0.0372 J 6,000 NA NA
BEQs I711VACWS 06/06/2002 0.477 = NL 1.304 1.4
Benzo[a]Anthracene 1711VAOWS 06/06/2002 0.175 J 1 0.616 0.627
Benzo[a]Pyrene  I711VAOWS 06/06/2002 0.173 J 4 0.598 0.623
bis(2-Ethylhexyl) 1711VAOWS 06/06/2002 0.267 J 1,800 NA NA
Phthalate
Chrysene I711VACWS 06/06/2002 0.228 J 80 0.62 0.616
Dimethyl Phthalate 1711VACWS 06/06/2002 0.0295 J NL NA NA
Fluoranthene 1711VAOWS 06/06/2002 0.454 J 2,100 NA NA
Fluorene 711VAOWS 06/06/2002 0.0181 J 280 NA NA
Phenanthrene IT11VAOWS  06/06/2002 0.261 J NL NA NA
Pyrene I711VAOWS 06/06/2002 0.483 = 2,100 NA NA

Volatile Organic Compounds

Acetone I711VAOWS 06/06/2002 0.0136 SJ 0.8 NA NA
I711VAOWS 07/09/2002 0.0331 J

2-Butanone I711VAOWS 07/09/2002 0.0078 J 0.4 NA NA

Ethylbenzene I711VAOWS 07/09/2002 0.0018 J 0.65 NA NA

Styrene I711VAOWS 07/09/2002 0.0026 J 0.2 NA NA

Toluene I711VAOWS  06/06/2002 0.0038 SJ 0.6 NA NA

I711VAOWS  (07/09/2002 0.0113 =

Xylenes, Total I7H1VAOWS  07/09/2002 0.0064 J 9.5 NA NA

Note: OWS contents are conservatively compared to criteria for subsurface soil
#SSLs from EPA Soil Soil Screening Guidance: User's Guide; DAF = 1.0 for VOCs, DAF = 10 for others DAF = 10 for
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TABLE 2-4
Analytes Detected in OWS Sediment at AOC 711
Confirmatory Sampiing Investigation Report, AOCs 711, 715, and 718, Zone 1, Charleston Naval Complex

Surface Soil Subsurface Soil
Background  Background

Sample Date Concentration
Qualifier SSL° Range Range

Parameter Location Sampled (mg/kg)

others.
Background Range values for metals are the minimum and maximum concentrations detected in Zone | grid samples.

NA Not available

NL Not listed

SJ Estimated concentration, for screening purposes only

Indicates that the analyte was detected at the concentration shown.

Indicates an estimated value. One or more quality control {QC) parameters were outside control limits or the value

was detected below the laboratory’s quantification limit.
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TABLE 2-5
Analytes Detected in OWS Water at AOC 711
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone f, Charleston Naval Complex

Sample Date Concentration Zone | BRC
Parameter Location Sampled {rg/L) Qualifier MCL/RBC {Shallow)
Metals
Aluminum I711ZACWS  06/06/2002 612 = 3,700 1,440
Barium I711ZACWS  06/06/2002 221 J 2,000 110
Calcium I711ZACWS  06/06/2002 30300 = NL 39,000 - 980,000 *
Chromium, Total 1711ZAOWS 06/06/2002 4.43 J 100 14.3
Copper 1I711ZAOWS  06/06/2002 7.85 J 1,300 4.4
Iron I711ZACWS  06/06/2002 8450 = 1,100 49 - 31,900 *
Lead I711ZAOWS  06/06/2002 4.26 = 15 4.4
Magnesium 1711ZACWS  06/06/2002 1450 J NL 8,580 - 1,410,000 *
Manganese I711ZAOWS  06/06/2002 209 = 73 5,430
Nickel 1I711ZAOWS  06/06/2002 1.25 J 73 13.3
Potassium I711ZAOWS  06/06/2002 1960 J NL 7,060 - 550,000 *
Sodium i711ZAOWS  06/06/2002 4260 J NL NA
Vanadium I711ZAOWS  06/06/2002 3.02 J 26 14
Zinc I711ZAOWS  06/06/2002 73.5 = 1,100 244
Semivolatile Organic Compounds
bis(2-Ethylhexyl)  1711ZAOWS  06/06/2002 1.9 J 6 NA
Phthalate
Fluoranthene 1711ZAOWS  06/06/2002 0.51 J 150 NA
Volatile Organic Compounds
Acetone I711ZAOWS  06/06/2002 7 J 61 NA

Note: OWS contents are conservatively compared to criteria for shallow groundwater

RBCs are listed in italics where no primary MCL exists. RBCs are from EFPA Region Hl RBC {October 2000)
table, adjusted for HI = 0.1

* Range of shallow groundwater grid sample concentrations; no BRC calculated
NA Not available
NL No MCL or RBC listed
= Indicates that the analyte was detected at the concenlration shown.

J  Indicates an estimated value. One or more quality control (QC)} parameters were oulside control limits or
the value was detected below the laboratory’s quantification limit.
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3.0 AOC 715 CSI - Oil/Water Separator at
Building 681

3.1 Description of AOC 715

AOC 715 is described in the 2001 RFA as the former OWS located at the northeast corner of
Building 681. Building 681 is the intermediate maintenance facility for the Coast Guard,
previously used by the Navy for the same purpose. Figure 3-1 shows an aerial photograph
dated 1997 of Building 681 and the former OWSs at AOC 715, at the northeast corner, and
AOC 718, on the east side of the building.

Building 681 was constructed in 1985. Record drawings for Building 681 do not show the
OWS at AOC 715. However, a sanitary and industrial sewer system site plan map from 1968
indicates that an OWS and associated UST had been historically located at the northeast
comner of what is now Building 681. The OWS system at AOC 715 is defined as the OWS and
its related UST. Its configuration, construction materials, uses, and waste management
procedures are unknown. There is no evidence suggesting management of hazardous
materials at AOC 715.

A concrete structure approximately 2 ft x 3 ft, with two PVC caps exposed in the concrete, is
visible at the ground surface near the lawn area separating Building 681 and Building NS27.
It is assumed that this concrete structure is related to, or in the same general vicinity of, the
former OWS system. However, no sediment or water is present inside the structure. The
area surrounding AOC 715 is maintained lawn. Photographs of the AOC 715 area are
presented in Appendix A. Surface water at AOC 715 is assumed to flow northeast to a storm
water catch basin. As noted in Figure 1-2, shallow groundwater is likely to flow in a
northeasterly or easterly direction to Cooper River. Because AOC 715 is approximately 150
ft from the Cooper River, the groundwater flow direction may be tidally influenced due to
the close proximity to the Cooper River which is tidally influenced. The depth to
groundwater at AOC 715 is approximately 5 ft bls.

The area surrounding AOC 715 has been investigated as part of the Zone I RFI, AOC 681,
reported in the Zone I RFI Report, Revision 0 (EnSafe, 1999), and amended by the Zone I RF]
Report Addendum, Reuvision 1 (CH2M-Jones, 2001). The area is discussed further in the Zone |
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Corrective Measures Study Work Plan, Revision 1(CH2M-Jones, 2002b), and has been approved
for NFA by SCDHEC.

3.2 Environmental Sampling at AOC 715

Soil and groundwater samples were collected in the AOC 715 area for the Zone I RFI at
AOC 681. Additional soil and groundwater samples were collected in 2002 for the OWS CSI.
Figure 3-2 presents the samples collected in the vicinity of AOC 715. Within 25 feet of AOC
715, surface and subsurface soil at five boring locations was sampled: two for the Zone I RFI
at AOC 681 and three for the AOC 715 CSI. In addition, background (grid) soil samples
were collected 55 feet downgradient from the OWS. Groundwater was sampled from two
moniforing wells screened in the shallow water-bearing zone and from one well screened in
a deeper zone, and from one DPT probe sample. These samples are described below. The
complete datasets for the AOC 681 and Zone I grid samples are located in the Zone I RFI
Report, Revision 0 (EnSafe, 1999), and the Zone I REFI Report Addendum, Revision 1 (CH2M-
Jones, 2001). Data summary tables for the additional samples collected in 2002 for the AOC
715 CSI are presented in Appendix E. Data validation summaries for the data collected for
the AOC 715 CSI are presented in Appendix C.

3.2.1 Soil Samples

In 1995, samples of surface (0 to 1 ft bls) and subsurface (3 to 5 ft bls) soil were collected for
the Zone I background study at grid location IGDISB013, located approximately 55 ft
downgradient from the assumed location of AOC 715. These samples were analyzed for
cyanide, metals, PCBs/pesticides, organophosphorous (OP) pesticides, VOCs, and SVOCs.
In 1998, surface and subsurface soil samples were collected for the AOC 681 RFI at sample
stations 16815B006 and 16815B011, located within 25 feet of the suspected OWS system.
These samples were analyzed for cyanide, PCBs/pesticides, VOCs, SVOCs, and metals. In
20102, subsurface soil samples were collected from three locations in the vicinity of the
assumed OWS location. Samples from I17155B001, 17155B002, and I7155B003 were collected
from 3 to 5 ft bls and analyzed for PCBs/pesticides, VOCs, SVOCs, and metals. The 3to 5 ft
bls depth was intended to include soil that was most likely to have been impacted by a

potential release from an OWS piping and base.

Analytes detected in the surface soil samples are listed in Table 3-1 and the subsurface soil
samples are listed in Table 3-2. Surface soil concentrations were compared to unrestricted
land use (i.e., residential) RBCs from the EPA Region III October 2000 tables, adjusted for
HI=0.1, and to 5SLs from the EPA Soil Screening Guidance, Appendix A (1996). SSLs were
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adjusted for dilution attenuation factors (DAFs) of 1.0 for VOCs and 10 for other analytes.
Subsurface soil concentrations were compared to SSLs. Soil metals concentrations were also
compared to background concentrations for subsurface or surface soil from Zone I grid

samples.

Results of the soils analysis screening by comparing against the above identified criteria to
determine if any COPCs are present in the environmental media at this OWS are discussed

below.

Metals in Soil Samples

With few exceptions, metals in the soil samples were detected at concentrations within their
background ranges. As presented in Table 3-1, surface soil at 16815B011 contained
concentrations of chromium (73.5 mg/kg) that exceeded its background concentration for
Zone I, and its SSL, and iron (32,400 mg/kg) that exceeded the unrestricted land use RBC
(adjusted for HI=0.1), along with background concentrations in Zone L. These metals may be
considered COPCs and are discussed further in Section 3.3. Table 3-2 shows that no metals
concentrations in subsurface soil exceeded both SSLs and Zone I subsurface soil background

concentrations.

PCBs and Pesticides in Soil Samples

The area surrounding Building 681 is maintained as lawn and landscaping, and pesticides
may have been routinely applied in maintenance activities not associated with OWS use. As
shown in Table 3-1, trace levels of PCB (Aroclor-1254) and pesticides were detected in the
surface soil from both the AOC 681 samples and the background (grid) sample. With the
exception of dieldrin (0.0065 and 0.0059 mg/kg), concentrations of detected PCBs and
pesticides were less than both RBCs and SSLs in surface soils. Table 3-2 presents trace levels
of pesticides within the soil borings immediately surrounding the OWS location. In
subsurface soil, with the exception of alpha BHC, all other pesticides and PCBs were
detected at concentrations less than SSLs. Dieldrin and alpha BHC may be considered
COPCs at AOC 715 and are discussed further in Section 3.3.

VOCs in Soil Samples

As shown in Table 3-1 and Table 3-2, traces of acetone, styrene, toluene, and xylenes were
detected in soils in the AOC 715 area. None of these VOC concentrations exceeded
unrestricted land use RBCs or S5Ls. Therefore, VOCs in soil are not considered COPCs at
AOC715.
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SVOCs in Soil Samples

Trace amounts of bis(2-ethylhexylphthalate and di-n-butyl phthalate, commonly identified
with field or laboratory contamination, were reported in the surface soil and subsurface soil
samples. In addition, the PAHs fluoranthene, phenanthrene, and pyrene were detected in
surface soil at AOC 715, at concentrations less than RBCs/SSLs, and therefore are not
considered COPCs. No PAHs were detected in subsurface soil. All other SVOC

concentrations were less than RBCs and SSLs, and are not a concern at AQOC 715.

3.2.2 Groundwater Samples

Groundwater monitoring well [681GW003 was installed for the AOC 681 RFI specifically to
sample groundwater in the vicinity of the former OWS system (AOC 715). Grid wells
IGDIGW013 and IGDIGW13D, installed to measure background concentrations within Zone
I, are also located within 55 ft of AOC 715 in the downgradient direction. Well construction
logs are presented in the Zone I RFI Report, Revision 0 (EnSafe, 1999). [681GW003 and
IGDIGWQ13 are screened in the shallow water-bearing zone; IGDIGW13D is screened in a
deeper zone. DPT sample I715GP001 was collected several feet downgradient of the
suspected location of the former OWS, and was screened from an 8 to 12-ft depth. A log of
the DPT groundwater sample is presented in Appendix D. Data from these three wells and
DPT location are used to evaluate groundwater quality at AOC 715.

In 1995 and 1996, samples were collected from the two grid wells during four sampling
events. These samples were analyzed for general chemistry parameters (sulfates, chlorides,
and total dissolved solids), cyanide, metals, PCBs, pesticides, VOCs, and SVOCs, with OP
pesticides also analyzed during the first sampling round. Samples collected from these two
wells during two sampling events in 1998 were analyzed for VOCs and SVOCs; metals were
also analyzed from the August 20, 1998 samples.

RFI monitoring well 1681GW003 was sampled three times in 1998 and 1999; samples were
analyzed for cyanide, metals, VOCs, and SVOCs. PCBs and pesticides were also analyzed
from the January 26, 1999 sample.

I715GP001 was sampled in 2002 for the AOC 715 CSI and analyzed for VOCs, SVOCs, and
PCBs/pesticides. Results of the groundwater analyses are discussed below.

Metals in Groundwater Samples

Table 3-3 presents analytes detected in the shallow groundwater from 1681GW003,
IGDIGW013, and 1715GP001, and Table 3-4 presents analytes detected in the deep
groundwater sampled from IGDIGW13D. As seen in both tables, cyanide and metals were
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detected in the groundwater samples within MCLs (or tap water RBCs adjusted for HI=0.1)
and BRCs. No metal COPCs were identified.

Pesticides and PCBs in Groundwater Samples

As seen in Table 3-3, Aroclor-1260 (a PCB) was detected in the shallow groundwater at
1715GP001 at an estimated concentration of 0.34 ug/L, below the MCL. No pesticides were
detected in any of the shallow groundwater samples. However, in the deeper water-bearing
unit at IGDIGW13D, alpha-BHC (alpha-Hexachlorocyclohexane), beta-BHC (beta-
Hexachlorocyclohexane), gamma-BHC (lindane), and heptachlor were detected in the first
sampling event. Of the four pesticides detected, alpha-BHC and beta-BHC were detected in
one sample at respective concentrations of 0.39 ug /L and 0.23 pg /L, compared to the tap
water RBCs of 0.011 pg /L and 0.037 ug /L, adjusted for HI=0.1. These two compounds are
identified as COPCs at AOC 715, and are further evaluated in Section 3.3.

SVOCs in Groundwater Samples

As shown in Tables 3-3 and 3-4, traces of SVOCs were detected in some of the groundwater
samples collected at AOC 715. All concentrations were less than MCLs or tap water RBCs
adjusted for HI=0.1; no SVOC COPCs were identified at AOC 715.

VOCs in Groundwater Samples

As seen in Tables 3-3 and 3-4, traces of VOCs were detected in some of the groundwater
samples collected at AOC 715. Except for chloroethane, detected at an estimated
concentration of 6 pg/L in the deep well IGDIGW13D, all concentrations were less than
MCLs or tap water RBCs adjusted for HI=0.1. Chloroethane may be considered a COPC in
groundwater, and is evaluated further in Section 3.3.

3.3 COPC Evaluation and Refinement

This section discusses chemicals that were identified as COPCs because their concentrations
exceeded background levels and a screening criterion. The screening criteria include
unrestricted land use RBCs (for surface soil), SSLs (for surface or subsurface soil), or MCLs
or RBCs for groundwater. Each of the chemicals identified as COPC is further evaluated to

determine if it is considered a chemical of concern (COC) requiring further actions.
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3.3.1 Surface and Subsurface Soil COPC Refinement
Chromium, iron, and dieldrin were identified as COPCs in surface soil, and alpha-BHC was
identified as a COPC in subsurface soil. Data for each of these chemicals are provided in

Tables 3-5 and 3-6, and are discussed below.

As noted in Table 3-5, the total chromium concentration in surface soil at [6815B011 was
detected at a maximum concentration of 73.5 mg/kg, compared to the unrestricted land use
RBC of 210 mg/kg (HI=1.0), the SSL (DAF=10) of 19 mg/kg, and the range of background
concentrations in Zone I of 7.5 to 54 mg/kg. The chromium data for surface and subsurface
soil at AOC 681 was evaluated as part of the RFI for AOC 681 (EnSafe, 1999), and chromium
was determined to not pose a significant threat to human health or groundwater. It was
therefore not identified as a COC for AOC 681.

Although the chromium concentration exceeded the Zone I background range (composed of
a limited data set), it is within the range of background concentrations measured in Zone H
(3.4 to 114 mg/kg), located directly adjacent to Building 681. Comparison of the data to the
Zone H background data is appropriate since the site is located directly adjacent to Zone H.
In addition, both Zones H and I have a similar operational history and the soils consist
largely of fill material of similar origins. Furthermore, the total chromium SSL of 19 mg/kg
is developed for chromium VI, and the majority of the soil chromium is in the less
soluble/mobile trivalent form. Use of the 19 mg/kg S5L value is based on the hexavalent
form of chromium. Therefore, the S5L is not relevant to the total chromium in surface soil at
AOC 715. The subsurface soil sample collected at I681SB011 had a chromium value of 8.8
mg/kg, indicating that chromium is not leaching at this location. The site groundwater did
not have chromium concentrations above background levels or MCLs; thus, chromium is
not leaching to the site groundwater. Therefore, surface soil chromium is not likely to affect
groundwater quality or human health. Therefore, chromium is not considered a COC in

surface soil.

Iron was detected at a concentration of 32,400 mg/kg in 1681SB011, compared to the
unrestricted land use RBC (HI=1.0) of 23,000 mg/kg and the Zone I range of background
concentrations of 1,730 to 22,700 mg/kg. There is no SSL for iron. The concentration
detected at AOC 715 is within the range of background concentrations of 695 to 38,800
mg/kg for adjacent Zone 1. Iron is a commonly occurring element and a major component
of clay soils. The detected iron concentration appears to be within background soil levels for
CNC (e.g., Zone H). Therefore, the iron detected at AOC 715 is within naturally occurring

levels and is not a concern in surface soit at AQC 715.
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Dieldrin was detected in surface soil at boring locations 168158006 and 16815B011 at
respective concentrations of 0.0065 and 0.0059 mg/kg. These concentrations are near
detection limits for dieldrin in soil, and below the unrestricted land use RBC of 0.04 mg/kg,
but greater than the SSL (DAF=10) of 0.002 mg/kg. Dieldrin has not been detected in
subsurface soil or in groundwater in the vicinity of AOC 715, indicating that it is not
migrating downward or affecting groundwater quality. The dieldrin data were evaluated
during the RFI for AOC 681, and dieldrin was determined not to be a COC at AOC 681.
There is no reason to believe that these low level detections of dieldrin in surface soil at
these locations are related to releases of contaminants from the former OWS at AOC 715.
Based on these considerations, dieldrin is not considered a COC at AOC 715.

As noted in Table 3-6, alpha-BHC was detected in one of the six subsurface samples,
1715SB003, at an estimated concentration of 0.00055 mg/kg, very close to the detection limit.
Alpha-BHC was not detected in any of the 11 surface soil samples analyzed during the RFI
for AOC 681, indicating that it is not present at significant concentrations in this area. This
compound was not detected in groundwater under the same area, for example at
1715GPQ01, located approximately 4 ft downgradient of the soil sample location, indicating
its presence is not extensive, and is not migrating from the soil. Therefore, alpha-BHC is not
considered a COC at AOC 715.

3.3.2 Groundwater COPC Refinement

No COPCs were identified in shallow groundwater at AOC 715. However, alpha-BHC, beta-
BHC, and chloroethane were identified as COPCs in the deeper groundwater unit within
Grid Well IGDIGW13D downgradient of AOCs 681 and 715. Data for each of these

chemicals are provided in Tables 3-7 and are discussed below.

The complete data set for alpha-BHC and beta-BHC in groundwater at AOC 715 is
presented in Table 3-7. As noted in the table, these two pesticides were only detected in the
first of four sampling events, and only in the deeper groundwater unit. They were not
detected in subsequent sampling events for the same deep well, nor in shallow groundwater
from 1681GW003 or 1715GP001, located in the area of the suspected OWS system. The more
recent analytical data suggest that these pesticides are anomalous detections and do not
represent groundwater contamination, or are no longer present in site groundwater.
Therefore, alpha-BHC and beta-BHC are not identified as COCs for groundwater at AOC
715.

The complete dataset for chloroethane in groundwater at AOC 715 is presented in Table 3-7.

As noted in the table, this VOC was detected in only the first out of six sampling events, and
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only in the deeper groundwater unit. It was not detected in subsequent sampling events,
nor in groundwater from I681GW003 or [715GP001, located closer to the OWS system. The
more recent data suggest that chloroethane is no longer present in site groundwater;

therefore, it is not considered to be of concermn at AQC 715.

3.4 Investigation Summary - AOC 715

Metals detected in soil and groundwater samples at AOC 715 were within background
levels and not from site-specific activities at AOC 715. Traces of organic chemicals were
detected in surface and subsurface soil, at concentrations below screening criteria. Alpha-
BHC was detected in one subsurface soil sample in excess of its generic SSL (DAF=10), but
not detected in site shallow groundwater, thus not likely a leaching concern. Pesticides
present in site soils are likely from past facility maintenance operations across the base, and
not specific to AOC 715 activities. No COCs have been identified in soil at AOC 715.

Traces of SVOCs and VOCs have been sporadically detected in shallow and deep
groundwater. Detected concentrations were well below screening criteria. Low-level
pesticides detected in deep groundwater were generally never detected in shallow
groundwater. The one-time detection of low-level VOCs and pesticides (in 1995) in deep
groundwater was not confirmed in later sampling events. No COCs have been identified in
groundwater at AOC 715.

3.5 AOC 715 CSI Conclusions and Recommendations
The following conclusions may be applied to the OWS system at AOC 715:

e The exact location of the former OWS system has not been identified, although it is
suspected to have been beneath a concrete slab within the lawn area near the northeast
corner of Building 681. Construction or operation details of the OWS system are not
known.

¢ Soil was sampled at 6 locations and groundwater was sampled at 4 locations within 55
feet of this historical OWS system.

* Soil and groundwater samples were analyzed for the full analytical suite of PCBs,
pesticides, VOCs, SVOCs, and metals.

¢ Analytical data results were screened against criteria under unrestricted land use based
exposures. No chemicals were identified as an exposure concern under current or future

exposure conditions, thus no COCs were identified.
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It is concluded that sufficient data exist to evaluate AOC 715, and the data indicate that no
COCs have been identified within the media that would have been impacted by a potential
release from the OWS. Therefore this OWS system identified as AOC 715 is recommended
for NFA status.
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EPA Surface Soil
Sample Date Concentration Region ill Background
Parameter Location Sampled {mg/kg) Qualifier RBC" ssL® Range®
Metals
Aluminum 1681SB006 09/23/1998 8,080 = 7,800 NL 3,470 - 27,400
168188011 10/06/1998 9,380 J
IGDISB013  02/17/1995 11,000 J
Antimony 1681SB011  10/06/1998 23 J 3.1 2.5 NA
Arsenic 1681SB006 09/23/1998 1.4 J 0.43 15 0.46-20
1681SB011  10/06/1998 6.6 =
IGDISB013 02/17/1995 2.1 J
Barium 1681SB006 09/23/1998 16.3 J 550 800 7.8-43
1681SB011  10/06/1998 345 =
IGDISB013 02/17/1995 201 J
Beryllium 1681SB006 09/23/1998 0.15 J 16 32 0.34-0.95
1681SB011  10/06/1998 0.20 J
Cadmium 1681SB006 09/23/19398 0.23 J 7.8 4 0.13-0.61
I681SB011  10/06/1938 2.40 =
Calcium [681SB006 09/23/1998 4,980 = NL NL 1,670 - 59,500
1681SB011  10/06/1998 27,000 =
IGDISB013 02/17/1995 13,300 J
Chromium, Total [681SB006 09/23/1998 14.3 = 210¢ 19 7.5-54
1681SB011  10/06/1998 73.5 =
IGDISB013 02/17/1995 18.4 =
Cobait 1681SB006 09/23/1998 17 J 470 1,000 0.64-58
1681SB01t  10/06/1998 11.4 =
Copper 1681SB006 09/23/1998 16.0 = 310 5,300 2.4 -556
16818801t 10/06/1998 98.4 =
IGDISB0O13  02/17/1935 18.9 =
Iron 168158006 09/23/1998 4,400 = 2,300 NL 1,730 - 22,700
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TABLE 3-1

Analytes Detected in Surface Soil at AOC 715

Confirmatory Sarnpling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISICN 1
MARCH 2003

EPA Surface Soil
Sample Date Concentration Region llI Background
Parameter Location Sampled {mg/kg) Qualifier RBC® ssL® Range®
Iron 1681SB011  10/06/1998 32,400 = 2,300 NL 1,730 - 22,700
IGDISB0O13 02/17/1995 7,750 J
Lead I1681SB006 09/23/1998 25.0 = 400° 400 5.0-203
I681SB011 10/06/1998 39.2 =
IGDISB013 02/17/1995 333 J
Magnesium 1681SB006 09/23/1998 482 J NL NL 424 - 3,820
1681SB0T1  10/06/1998 929 J
IGDISB013 02/17/1995 597 J
Manganese 16815B006 09/23/1998 23.4 J 160 480 15- 426
168188011 10/06/1998 250 =
IGDISB0O13 02/17/1995 28.6 J
Mercury 1681SB006 09/23/1998 0.06 = 23 1 0.13-0.47
1681SB011  10/06/1998 0.06 =
IGDISB013 02/17/1995 0.13 =
Nickel I681SB006 09/23/1998 5.6 = 160 65 15-18
1681SB011  10/06/1998 324 =
IGDISB013 02/17/1995 5.4 =
Potassium 1681SB006 09/23/1998 214 J NL NL 493 -2,730
Sodium 1681SB006 09/23/1998 59.3 J NL NL 181 - 2,030
Tin IGDISB0t3 02/17/1995 0.98 J 4700 NL 098-75
Vanadium i681SB006 (9/23/1998 138 = 55 3,000 8.5-53
1681SB011  10/06/1998 229 =
IGDISB013 02/17/1995 19.4 =
Zinc I681SB00B 09/23/1998 38.9 J 2,300 6,000 59-150
1681SB011  10/06/1998 213 J
IGDISB013 02/17/1995 28.0 J
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CONFIAMATORY SAMPLING INVESTIGATION REPORT, AQCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

TABLE 3-1
Analytes Detected in Surface Soil at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

EPA Surface Soll
Sample Date Concentration Region Il N Background
Parameter Location Sampled (mg/kg) Qualifier RBC® SSL Range®
PCBs and Pesticides
Aroclor 1254  1681SB006 09/23/1998 0.130 = 0.32 0.55 NA
alpha-Chlordane 1681SB011 10/06/1998 0.028 = 1.8 5 NA
Chlordane IGDISB013  02/17/1995 0.041 = 1.8 5 NA
Dieldrin 1681SB006 09/23/1998 0.0065 = 0.04 0.002 NA
1681SB011  10/06/1998 0.0059 =
gamma- 1681SB006 09/23/1998 0.0088 = 1.8 5 NA
Chiordane
1681SB011  10/06/1998 0.09 =
Heptachlor 16815B011 10/06/1998 0.0025 = 0.14 i2 NA
Heptachlor 1681SB011  10/06/1998 0.0036 = 0.07 0.35 NA
Epoxide
IGDISBO13  02/17/1995 0.0110 J
p.p'-DDE IGDISB0O13 02/17/1995 0.0050 = 1.9 27 NA
Semivolatile Organic Compounds
bis(2-Ethylhexyl) 1681SB006 09/23/1998 0.022 J 46 1,800 NA
Phthalate
1681SB0Ot1  10/06/1998 0.150 J
Fluoranthene 1681SB006 09/23/1998 0.025 J 310 2,100 NA
Phenanthrene  1681SB006  09/23/1998 0.018 J NL NL NA
Pyrene 1681SB006 09/23/1998 0.019 J 230 2,100 NA
1681SB011  10/06/1998 0.064 J
Volatile Organic Compounds
Toluene 1681SB011  10/06/1998 0.002 J 1,600 0.6 NA

All values are presented in units of milligrams per kilogram {mg/kg).

Concentrations shown outlined and in bold print indicate exceedance of screening criteria.

? Unrestricted land use RBCs from EPA Region IIl BBC Tables, October 2000, adjusted for Hl = 0.1.
® SSLs from EPA Soil Screening Guidance: User's Guide; DAF = 1.0 for VOCs, DAF = 10 for others.
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AQCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

TABLE 3-1
Analytes Detected in Surface Soil at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

EPA Surface Soil
Sample Date Concentration Region Il Background
Parameter Location Sampled {mg/kg) Qualifier RBC® ssL® Range®

¢ Background Range values for metals are the minimum and maximum concentrations detected in Zone | grid
samples.

? RBCs for Total Chromium and Lead from EPA Regton IX PRG Tables, November 2000.
NA Not available/not applicable
= Indicates that the analyte was detected at the concentration shown.

J Indicates an estimated value. One or more quality control (QC) parameters were cutside control limits or
the value was detected below the laboratory’s quantification limit.
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE )
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

TABLE 3-2
Analytes Detected in Subsurface Soil at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

Sample Date Concentration Subsurface Soil
Parameter Location Sampled (mg/kq) Qualifier SSL® Background”
Metals
Aluminum 1681SB006 09/23/1998 11,400 = NL 4,590 - 11,700
1681SB011 10/06/1998 8,580 J
IGDISB013 02/17/1995 6,540 J
17155B001 06/10/2002 12,700 =
I715SB002 06/10/2002 11,200 =
1715SB003 06/1 012002 13,900 =
Arsenic I681SB0O6 09/23/1998 2.30 J 15 088-44
1681SBO11  10/06/1998 2.70 =
IGDISBG13 02/17/1995 0.88 J
I715SB001  06/10/2002 2.51 =
17155B002 06/10/2002 2.25 =
1715SB003 06/10/2002 3.87 =
Barium I681SB006 09/23/1998 184 J 800 95-19
1681SBO11 10/06/1998 16.3 J
IGDISB0O13 02/17/1995 13.8 J
I715SB001  06/10/2002 2041 J
1715SB002 06/10/2002 168 J
I715SB003  06/10/2002 206 J
Beryllium 16815B006 09/23/1998 0.1 J 32 0.33-0.51
1681SB011  10/06/1998 0.08 J
17158B001 06/10/2002 0.108 J
17155B002 06/10/2002 0.103 J
1715SB003 06/10/2002 0.137 J
Cadmium 1681SB006 09/23/1998 0.29 J 4 0.48
Calcium 1681SB006 09/23/1998 4,370 = NL 528 - 63,900
1681SB011  10/06/1998 792 =
IGDISB013 02/17/1995 528 J
Chromium, Total 1681SB006 09/23/1998 11.3 = 19 76 -41
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TABLE 3-2

Analytes Detected in Subsurface Soil at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX
REVISION 1

MARCH 2003

Sample

Date

Concentration

Subsurface Soil

Parameter Location  Sampled (mg/kg) Qualifier  SSL® Background®

Chromium, Total 1681SB011  10/06/1998 8.8 = 19 76-41
IGDISB013 02/17/1995 7.6 =
171558001 06/10/2002 11.8 J
171588002 06/10/2002 1.3 J
1715SB003  06/10/2002 17.7 J

Cobalt 1681SB006 09/23/1998 0.42 J 1,000 21-22
1681SB011  10/06/1998 1.20 J
1715SB001  06/10/2002 0.79 J
171588002 06/10/2002 0.705 J
1715SB003  06/10/2002 0.856 J

Copper 1681SB0Q06 09/23/1998 1.5 J 5,300 12-12
1681SB011  10/06/1998 2.7 =

IGDISB0O13  02/17/1995 1.2 J 5,300
17155B001  06/10/2002 1.74 J
[7155B002 06/10/2002 2.39 J
17158B003 06/10/2002 18.5 =
Iron 1681SB006 09/23/1998 7,920 = NL 3,730-7,250

1681SB011  10/06/1998 6,470 =
IGDISB013 02/17/1995 4,680 J
1715SB001  06/10/2002 6,580 J
17158B002 06/10/2002 6,630 J
1715SB003 06/10/2002 8,760 J

Lead 1681SB006 (09/23/1998 12.5 = 400 3.1-72
1681SB011  10/06/1998 235 =
IGDISB0O13 02/17/1995 46 J
I715SB001 06/10/2002 5.97 J
i7155B002 06/10/2002 5.39 J
I17155B003  06/10/2002 14.4 J

Magnesium 1681SB006 09/23/1998 382 J NL 196 - 3,990
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

TABLE 3-2
Analytes Detected in Subsurface Soil at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

Sample Date Concentration Subsurface Soil
Parameter Location  Sampled (mg/kg) Qualifier  SSL® Backgmundb
Magnesium i681SB011  10/06/1988 246 J NL 196 - 3,990
IGDISB0O13 02/17/1995 196 J
Manganese {681SB006  09/23/1998 9.3 J 480 8.6-55
1681SB011  10/06/1998 75 =
IGDISB013 02/17/1985 8.6 J
I7155B001 06/10/2002 10.1 J
71588002 06/10/2002 9.39 J
I715SB003 06/10/2002 11.7 J
Mercury I681SB006 09/23/1998 0.04 = 1 NA
t7155B001  06/10/2002 0.007 J
171588002 06/10/2002 0.011 J
I7155B003 06/10/2002 0.072 J
Nickel 168158006 08/23/1998 29 J 65 35-16
168158011 10/06/1998 25 J
17158B001 06/10/2002 3.8 J
17158B002 06/10/2002 35 J
I1715SB003 06/10/2002 517 J
Potassium I681SB006 09/23/1998 340 J NL 930 - 2,230
Selenium I6815SB006 09/23/1998 0.46 J 25 059-14
IGDISB013 02/17/1995 0.59 J
17155B003 06/10/2002 0.413 J
Sodium 1681SB006 09/23/1998 65.8 J NL 226 - 1,770
Vanadium 1681SB006 09/23/1998 31.7 = 3,000 11-24
168158011 10/06/1998 13.4 =
IGDISB013 02/17/1995 10.5 =
1715SB001  06/10/2002 15.2 =
1715SB002 06/10/2002 15.7 =
1715SB003  06/10/2002 22.4 =

OWSAQC711715718CSH REV1.D0OC 3-16



CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

TABLE 3-2
Analytes Detected in Subsurface Soil at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

Sample Date Concentration Subsurface Soil
Parameter Location Sampled (mg/kg) Qualifier SSL* Background”
Zinc 16815B006 09/23/1998 7.5 J 6,000 47-29
1681SB0O11  10/06/1998 17.0 J
IGDISB013 02/17/1995 4.7 J
17158B001  06/10/2002 8.51 J
17158B002 06/10/2002 8 J
17158B003 06/10/2002 255 J
Semivolatile Organic Compounds
bis(2-Ethylhexyl) 1681SB006 09/23/1998 0.021 J 1,800 NA
Phthalate
Di-n-butyl Phthalate  1681SB006 09/23/1998 0.063 J 1,200 NA
Volatile Organic Compounds
Acetone IGDISBO13 02/17/1995 0.05500 J 0.8 NA
1715SB001  06/10/2002 0.00580 J
71558002 06/10/2002 0.00510 J
[715SB003 06/10/2002 0.00740 J
Styrene I715SB001  06/10/2002 0.00062 J 0.2 NA
1715SB002 06/10/2002 0.00047 J
17158B003 06/10/2002 0.00071 J
Toluene IGDISB013 02/17/1995 0.0040 J 06 NA
I716SB001 06/10/2002 0.0022 J
Xylenes, Total [7168B001 06/10/2002 0.00047 J 95 NA
PCBs and Pesticides
alpha-BHC (alpha- 17168B003 06/10/2002 0.00055 J 0.00025 NA
Hexachlorocyclohexane)
alpha-Chiordane 17158B003 06/10/2002 0.0037 J 5 NA
beta-BHC (beta- I7155B003 06/10/2002 0.0010 J 0.0015 NA
Hexachlorocyclohexane)
Chlordane [7155B003 06/10/2002 0.0617 = 5 NA
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

TABLE 3-2
Analytes Detected in Subsurface Soil at AOC 715
Confirmatory Sampiing Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

Sample Date Concentration Subsurface Soil
Parameter Location Sampled {(mag/kg) Qualifier  SSL° Background®
deita-BHC (deita- 17155B003 06/10/2002 0.0012 J 0.0045 NA
Hexachlorocyclohexane)
gamma-BHC (Lindane) 1715SB003 06/10/2002 0.0036 = 0.0045 NA
gamma-Chlordane  1715SB003 06/10/2002 0.0104 J 5 NA
Heptachlor I7158B003  06/10/2002 0.00077 J 12 NA
p,p-DDD 17155B001  06/10/2002 0.00210 J 8 NA
17155B002 06/10/2002 0.00052 J 8
I17155B003  06/10/2002 0.02230 J 8
p.p'-DDE 17158B001 06/10/2002 0.00085 J 27 NA
17158B003 06/10/2002 0.00680 J 27
p.p-DDT 171565B002 06/10/2002 0.0013 J 16 NA
I17155B003 06/10/2002 0.0365 J 16
PCB-1260 (Aroclor 1260) 1715SB003 06/10/2002 0.0065 J NL NA

All values are presented in units of milligrams per kilogram {mg/kg}.
# 8SLs from EPA Soil Screening Guidance: User's Guide; DAF = 1.0 for VOCs, DAF = 10 for others.

® Background Range values for metals are the minimum and maximum concentrations detected in Zone | grid
samples.

NA  Not available/not applicable
NL Notlisted
= Indicates that the analyte was detected at the concentration shown.

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

Analytes Detected in Shallow Groundwater at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE !
CHARLESTON NAVAL COMPLEX

REVISION 1
MARCH 2003

Sample Date Concentration Zone | BRC
Parameter Location Sampled (zo/L) Qualifier MCL/RBC* (Shallow)
Inorganic Analytes

Chloride IGDIGWO13  04/26/1995 845,000 = NL NA
12/06/1995 230,000 =
05/28/1996 566,000 =
09/04/1996 361,000 =

Sulfate {as SO4)  IGDIGWO013  04/26/1995 2,100,000 = NL NA
12/06/1995 840,000 =
05/28/1996 932,000 =
09/04/1996 673,000 =

Aluminum 1681GW003  10/20/1998 131 J 3,700 1,440

01/26/1999 483 J

Arsenic 1681GW003  10/20/1998 43 J 50 23
01/26/1999 4.4 J
IGDIGWO13  04/26/1995 9.7 J
12/06/1995 12.0 =
05/28/1996 19.0 =
09/04/1996 238 =
08/20/1998 239 =

Barium 1681GW003 10/20/1998 41.0 J 2,000 110
01/26/1999 34.2 =
06/02/1999 39.0 =
IGDIGW(013  04/26/1995 37.8 J
12/06/1995 50.9 J
05/28/1996 477 J
IGDIGW013  (09/04/1996 374 J
08/20/1998 56.2 J

Beryllium IGDIGWO013  09/04/1996 0.46 J 4 1.1

Calcium 1681GW003 10/20/1998 113,000 = NL 39,000 - 980,000 °

01/26/1999 122,000 =
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AQGS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1
MARCH 2003
TABLE 3-3
Analytes Detected in Shallow Groundwater at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex
Sample Date Concentration Zone | BRC
Parameter Location Sampled (ug/L) Qualifier MCL/RBC’ {Shallow)

Calcium I681GW003  06/02/1999 101,000 NL 39,000 - 980,000 °

IGDIGWO013  04/26/1995 308,000 =
12/06/1995 263,000 =
05/28/1996 292,000 =
09/04/1986 193,000 =
08/20/1998 263,000 =

Chromium, Total IGDIGWO013  08/20/1998 13.4 = 100 14.3
Cobalt (681GW003  01/26/1999 1.7 J 220 22
Copper 1681GW003  01/26/1999 1.10 J 1,300 4.4
tron I681GW003  10/20/1998 2,090 = 1,100 49 .31,900°
01/26/1999 521 J
06/02/1999 2,500 =
IGDIGWO013  04/26/1985 19,000 =
12/06/1995 8,950 =
05/28/1996 14,500 =
09/04/1996 11,500 =
08/20/1998 15,500 =
Lead IGDIGWO013  04/26/1985 2.0 J 15 44
Magnesium I681GW003  10/20/1998 15,600 = NL 8,580 - 1,410,000 °
01/26/1999 14,600 =
06/02/1999 13,700 =
IGDIGWO013  04/26/1995 105,000 =
12/06/1995 67,600 =
05/28/1996 92,700 =
09/04/1996 53,800 =
08/20/1998 50,000 =
Manganese 1681GW003  10/20/1998 64.9 = 73 5,430
01/26/1999 91.2 =
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

TABLE 3-3
Analytes Detected in Shallow Groundwater at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

Sample Date Concentration Zone | BRC
Parameter Location Sampled (rg/L) Qualifier MCL/RBC" (Shallow)
Manganese I681GW003  06/02/1999 73.6 = 73 5,430
IGDIGWO13  04/26/1995 236 =
12/06/1995 148 =
05/28/1996 176 =
09/04/1996 134 =
08/20/1998 126 =
Mercury [681GW003  06/02/1999 0.19 J 2 0.1-1.1°
Nickel {681GW003  01/26/1999 1.80 J 73 13.3
IGDIGWO13  12/06/1995 2.40 J
Potassium I681GW003  10/20/1998 8,200 = NL 7,060 - 550,000 °
01/26/1999 6,580 =
06/02/1999 6,180 =
IGDIGWO13  04/26/1995 78,300 J
12/06/1995 35,200 J
05/28/1996 45,800 =
09/04/1996 33,200 =
08/20/1998 31,800 =
Selenium 16B1GW003  06/02/1999 2.90 J 50 27°
Silver I681GW003  06/02/1999 230 J 18 1.3°
Sodium I681GW003  10/20/1998 60,200 = NL NA
01/26/1999 52,900 =
06/02/1999 50,400 =
IGDIGWO13  04/26/1995 532,000 =
12/06/1995 354,000 =
05/28/1996 515,000 =
09/04/1996 294,000 =
08/20/1998 220,000 =
Thallium I681GW003  06/02/1999 2.40 J 2 6.6
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 78, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1
MARCH 2003
TABLE 3-3
Analytes Detected in Shallow Groundwater at AOGC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex
Sample Date Concentration Zone | BRC
Parameter Location Sampled (rglL) Qualifier MCL/RBC* (Shallow)
Vanadium 1681GW003 06/02/1299 1.10 J 26 14
IGDIGWO13  04/26/1995 0.67 J
Zinc 1681GW003  01/26/1999 2.70 J 1,100 24.4
IGDIGWO0O13  04/26/1895 7.30 J
12/06/1995 4.80 J
Semivolatile Organic Compounds
2,4,6- IGDIGWO13  12/06/1995 2.0 J 6.1 NA
Trichtorophenol
4-Nitrophenol 1I681GW003  01/26/1999 4.0 J 29 NA
Benzoic acid IGDIGWQ13  05/28/1996 20 J 15,000 NA
09/04/1996 2.0 J
bis(2-Ethylhexyl) I681GW003  01/26/1999 30 J 6 NA
Phthalate
Volatile Organic Compounds
t,2-Dichloroethane 1GDIGW013  09/04/1996 2.0 J 5 NA
1,2-Dichloroethene  IGDIGWO13  08/20/1998 20 J 70 NA
(total)
Acetone IGDIGW013  04/26/1995 19.0 = 61 NA
1715GP001 06/17/2002 3.6 J
Toluene 1715GPO01 06/17/2002 043 J 1,000 NA
PCBs and Pesticides
PCB-1260 1715GP001 06/17/2002 0.34 J 05 NA

(Aroclor 1260)

* RBCs are listed in italics where no primary MCL exists. RECs are from EPA Region IIf RBC {October 2000)
table, adjusted for HI = 0.1.

® Range of gnid sample concentrations; no BRC calculated for analyte.
NA  Not available
NL No MCL or RBC listed
= 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 limils or
the value was detected below the laboratory’s quantification limit.
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

TABLE 34
Analytes Detected in Deep Groundwater at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

Sample Date Concentration
Parameter Location Sampled (pg/L) Qualifier MCL/RBC* Zone | BRC (Deep)
Inorganic Analytes
Cyanide IGDIGW13D 12/06/1995 8.9 J 200 272
Chloride IGDIGW13D 06/02/1995 11,000,000 J NL NA
12/06/1995 15,800,000 =
05/28/1996 13,500,000 =
09/04/1996 15,400,000 =
Sulfate (as SO4) IGDIGW13D 06/02/1995 29,900 = NL NA
12/06/1995 26,000 =
05/28/1996 21,000 =
09/04/1996 50,000 =
Arsenic IGDIGW13D (5/28/1996 6.5 50 14.2
08/20/1998 24 J
Barium IGDIGW13D 06/02/1995 114 J 2,000 347
12/06/1995 7341 J
05/28/1996 77.8 J
09/04/1996 79.3 J
08/20/1998 98.7 J
Beryllium IGDIGW13D 12/06/1995 1 4 1.2
09/04/1996 1 J
Cadmium IGDIGW13D 12/06/1995 2.5 J 5 0.3-3.0°
Calcium IGDIGW13D 06/02/1995 291,000 J NL 78,600 - 1,030,000°
12/06/1995 227,000 =
05/28/1996 263,000 =
09/04/1996 248,000 =
08/20/1998 363,000 =
Chromium, Total IGDIGW13D 06/02/1995 3.7 J 100 6.7
IGDIGW13D 12/06/1995 2 J
IGDIGW13D 08/20/1998 495 =
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPELEX

REVISION 1

MARCH 2003

TABLE 34
Analyles Detected in Deep Groundwater at AOC 715
Confirmatory Sampling investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

Sample Date Concentration
Parameter Location Sampled (wg/L) Qualifier MCL/RBC® Zone | BRC (Deep)
Cobalt IGDIGW 13D 06/02/1995 0.76 J 220 23
tron IGDIGW 13D 12/06/1995 59.3 J 1,100 34 - 12,200°
IGDIGW13D  08/20/1998 261 =
Magnesium IGDIGW13D 06/02/1995 1,080,000 = NL 8,550 - 1,460,000°
IGDIGW13D 12/06/1995 1,180,000 =
IGDIGW13D 05/28/1996 1,030,000 =
IGDIGW13D 09/04/1996 1,200,000 =
IGDIGW13D 08/20/1998 1,100,000 =
Manganese IGDIGW13D 06/02/1995 56.8 J 73 261
IGDIGW13D 08/20/1998 29.8 =
Potassium IGDIGW13D 06/02/1995 431,000 J NL 1,960 - 495,000°
IGDIGW13D 12/06/1995 288,000 J
IGDIGW13D 05/28/1996 260,000 =
IGDIGW13D 09/04/1396 331,000 J
IGDIGW13D 08/20/1998 316,000 =
Sodium IGDIGW13D 06/02/1995 7,140,000 = NL NA
IGDIGW13D 12/06/1995 8,970,000 =
IGDIGW13D 05/28/1996 8,420,000 =
IGDIGW13D 08/04/1996 7,720,000 J
IGDIGW13D 08/20/1998 8,030,000 J
Vanadium IGDIGW13D 06/02/1995 52 J 26 15.7
IGDIGW13D 12/06/1995 886 J
IGDIGW13D 09/04/1996 486 J
IGDIGW13D 08/20/1998 14.8 J
Pesticides
alpha-BHC (alpha- IGDIGW13D 06/02/1995 0.39 = 0.011 NA
Hexachlorocyclohexane)
beta BHC (beta- IGDIGW13D 06/02/1995 0.23 J 0.037 NA
Hexachlcrocyclohexane)
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TABLE 34
Analytes Detected in Deep Groundwater at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone 1, Charleston Naval Complex

Sample Date  Concentration
Parameter Location Sampled {vg/L) Qualifier MCL/RBC® Zone | BRC (Deep)
Gamma-BHC (Lindane) IGDIGW13D 06/02/1995 0.075 J 0.2 NA
Hepiachlor IGDIGW13D 06/02/1995 0.29 J 04 NA

Semivolatile Organic Compounds

2,4-Dimethylphenol IGDIGW 13D 06/02/1895 5 J 73 NA
Benzoic acid IGDIGW13D 05/28/1996 2 J 15,000 NA
Phenol IGDIGW13D 12/06/1995 23 = 2,200 NA

Volatile Organic Compounds

Carbon Disulfide IGDIGW13D 04/15/1998 0.95 J 100 NA

Chloroethane IGDIGW13D 06/02/1995 6 J 3.6 NA

All values are presented in units of micrograms per liter (ug/L).
Concentrations in bold type and outlined exceed MCL/BBC and BRC.

#RBCs are listed in ilalics where no primary MCL exists. RBCs are from EPA Region 1l RBC (October 2000) table,
adjusted for HI = 0.1

e Range of grid sample concentrations; no BRC calculated.
BRC background reference concentration
NA  Not available
NL  No MCL or RBC listed
= 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 {imits or
the value was detected below the laboratory’s quantification limit.
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TABLE 3-5
COPC Refinement, Surface Soil at AOC 715
Confirmatory Sampling investigation Report, AOCs 711, 715, and 718, Zone I, Charlestor: Naval Complex

Parameter Chromium, Total Iron Dieldrin
RBC 210 23,000 0.04
SSL (DAF=10) 19 NL 0.002
Zone | Background Concentration Range 75-54 1,730 - 22,700 NA
Zone H Background Concentration Range 34-114 695 - 38,800 NA
Location Date Sampled Units Concentration Concentration Concentration
16813B006 09/23/1998 mg/kg 14.3 = 4,400 = 0.0065 =
1681SB011 10/06/1398 mg’kg 73.5 =| 32,400 = 0.0059 =
IGDISB013 02/17/1995 mg/kg 18.4 = 7,750 J 0.0017 u

All values presented in units of milligrams per kilogram {mg/kg).
Concentrations in bold type exceed background concentrations and RBCs or SSLs (DAF=10).
SSL trom EPA Soil Screening Guidance Appendix A, 1996.
NA  Not available
= Indicates that the analyte was detected at the concentration shown.

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.
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TABLE 36
COPC Refinement, Subsurface Scil at AOC 715
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

Parameter Alpha BHC
SSL (DAF=10) 0.00025
Location Date Sampled Units Concentration
1681SB006 09/23/1998 mg/kg 0.0019 u
1681SB011 10/06/1998 mgkg 0.002 u
IGDISB013 02/17/1995 mg/kg 0.0012 U
I715SB001 06/10/2002 mg/kg 0.0015 U
17158B002 06/10/2002 mg/kg 0.0015 U
17158B003 06/10/2002 mg/kg 0.00055 J

All values presented in units of milligrams per kilogram (mg/kg),

Concentrations in bold type exceed SSLs (DAF=10).

SSL from USEPA Soil Screening Guidance Appendix A, 1996.
J Indicates an estimated value.

y Indicates that the analyle was not detected.
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TABLE 3-7
COPC Refinement, Groundwater at AOC 715
Confirmatory Sampling Investigation Report, ACCs 711, 715, and 718, Zone |, Charleston Naval Complex
Parameter Alpha BHC Beta BHC Chloroethane
RBC 0.011 0.037 3.6
Sample
Location Date Sampled  Units Concentration Concentration Concentration
1715GP001 06/17/2002 ug/lL 0.04 uJ 0.04 UJ 10 U
1681GW003 10/20/1998 pgiL NA NA 5 U
01/26/1999 ug/l 0.04 U 0.04 U 5 U
06/02/1999 Holl NA NA 5 U
IGBIGWO013 04/26/1995 pg/l 0.03 U 0.03 U 10 uJ
12/06/1995 pgil 0.042 U 0.042 U 10 uJ
05/28/1996 ug/l 0.04 u 0.04 U 10 U
09/04/1996 na/l 0.04 u 0.04 U 10 U
04/15/1998 Hg/l NA NA 1 U
08/20/1998 pa/l NA NA 3 U
IGDIGW13D 06/02/1995 pg/l 0.39 = 023 J 6 J
12/06/1995 ug/lt 0.042 u 0.042 U 10 UJ
05/28/1996 pg/l 0.04 U 0.04 U 10 u
09/04/1996 La/l 0.04 U 0.04 U 10 U
04/15/1998 Hg/L NA NA 1 u
08/20/1998 Hy/l NA NA 15 U

Concentrations in bold type exceed RBCs.
No primary MCLs exist for analytes. RBCs are from EPA Region It RBC (October 2000) table.
NA Not analyzed

J Indicates an estimated value.

U Indicates that the analyte was not detected.

uUJ Indicates that the analyte was not detected and the detection timit is estimated.
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4.0 AOC 718 CSI - Former QOil/Water Separator
at Building 681

4.1 Description of AOC 718

AOC 718 is described in the 2001 RFA as the OWS located at the eastern wall of Building
681. Building 681 is the intermediate maintenance facility for the Coast Guard, previously
used by the Navy for the same purpose. Refer to Figure 3-1 for an aerial photograph dated
1997 of Building 681, the OWS at AOC 718, and the former OWS system at AOC 715, at the
northeast corner of the building,.

Building 681 was constructed in 1985. Appendix F presents record drawings showing the
location of the OWS at AOC 718 adjacent to the building. The OWS at AOC 718 serviced
effluent from building floor drains, and was taken out of service on or before 1991. OWS
construction materials, dimensions, and configuration are unknown. Degreasing operations
are known to have occurred within the building, however there is no evidence of disposal in

the drains. There is no record of management of hazardous materials involving AOC 718.

The 100-gallon waste oil UST adjacent to the OWS was removed in 1997, in accordance with
the SCDHEC UST program. Soil and groundwater samples collected during the closure
indicated detectable concentrations of selected VOCs, SVOCs, and metals which were below

risk-based levels.

The area surrounding AOC 718 has been investigated as part of the Zone I RFI, AOC 681,
reported in the Zone I RFI Report, Revision 0 (EnSafe, 1999), and amended by the Zone I RFI
Report Addendum, Revision 1 (CH2M-Jones, 2001). AOC 681 is also discussed in the Corrective
Measures Study Work Plan for Zone I Revision 1, (CH2M-Jones, 2002b), and the SCDHEC has

approved the recommendation for NFA.

The OWS at AOC 718 was located within a narrow landscaping area between the building
wall and the paved parking area. Photographs of the AOC 718 area are presented in
Appendix A. The waste oil UST was beneath the edge of the pavement. Surface water runoff
from the area around AQC 718 is likely to flow southeast to a storm water catch basin, based
on the surface grade in the area. As noted in Figure 1-2, shallow groundwater is assumed to
flow in a southerly direction, governed by a groundwater mound beneath Building 681.

Because AOC 718 is approximately 300 ft from the Cooper River, the regional groundwater

OWSAOC7117157186CSI REV1.D0C 41
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Pesticides and PCBs in Soil Samples

No PCBs were detected. Chlordane and its isomers alpha-chlordane and gamma-chlordane,
heptachlor epoxide, and DDD and DDE were detected in the surface and subsurface soil
samples at low concentrations near the detection limits. As shown in Tables 4-1 and 4-2,
concentrations of these compounds were at least two orders of magnitude less than
unrestricted land use RBCs and SSLs. All of these are discontinued organo-chlorine
pesticides, likely from the historical application across the base as part of the general facility
maintenance activities in this highly disturbed/industrial area of CNC. Therefore, the
pesticides detected at AOC 718 are not selected as COPCs as they are below the levels
considered for exposure or leachability concern, and do not appear related to OWS system

operations.

SVOCs in Soil Samples

No SVOCs were detected in the surface soil sample, but as shown in Table 4-2, trace
concentrations of bis(2-ethylhexyl)phthalate and PAHs were detected in the subsurface soil
samples. The concentrations of these SVOCs were less than their respective SSLs, indicating
detected concentrations are not a concern as they would not contribute to groundwater

contamination.

VOCs in Soil Samples

No VOCs were detected in the surface soil sample. Acetone, styrene, and xylenes were
detected at trace levels in the subsurface soil. The concentrations of these VOCs were less
than their respective SSLs, indicating they are not a leachability concern and would not

contribute to groundwater contamination.

4.2.2 Groundwater Samples

Groundwater monitoring well I681GW002 was installed specifically to sample groundwater
in the vicinity of the former OWS at AOC 718, and was located within several feet of the
OWS. Monitoring well construction logs are presented in the Zone I RFI Report, Revision 0
(EnSafe, 1999). RFI monitoring well 1681GW002 was sampled three times in 1998 and 1999;
samples were analyzed for cyanide, metals, VOCs, and SVOCs. PCBs and pesticides were
also analyzed from the January 26, 1999 sample.

Inorganic and organic analytes detected in groundwater from [681GW002 are listed in Table
4-3. Concentrations were compared to MCLs; where MCLs do not exist they were compared
to tap water RBCs from the EPA Region III October 2000 tables, adjusted for HI=0.1. Metals

concentrations were also compared to BRCs for shallow groundwater from Zone I

OWSAOCT11715718CSI REVY DOC 4-3
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Results of the groundwater analyses are discussed below.

Metals in Groundwater Samples

As seen in Table 4-3, metals were detected in the groundwater samples from AOC 718
concentrations below applicable MCLs (or tap water RBCs adjusted for HI=0.1) and BRCs.
Thus no metals are identified as COPCs in groundwater at AOC 718.

Organic Compounds in Groundwater Samples

VOCs, PCBs, and pesticides were not detected in the groundwater samples from
1681GW002. Bis(2-ethylhexyl)phthalate was the only SVOC detected, at estimated
concentrations of 22 pug/L from the first sampling event and 1.0 pg/L. from the second
sampling event, compared to the MCL of 6 pg/L. This compound was identified as a COPC
because it exceeded the MCL, and is discussed further in Section 4.3.

4.3 COPC Evaluation and Refinement

This section discusses chemicals that were identified as COPCs because their concentrations
exceeded screening criteria, i.e., background values and either unrestricted land use RBCs
(for surface soil), SSLs (for surface or subsurface soil), or MCLs or RBCs for groundwater.
No COPCs were identified in surface or subsurface soil. Bis(2-ethylhexyl)phthalate was
identified as a COPC in groundwater.

Table 4-4 presents bis(2-ethylhexyl)phthalate concentrations measured at AOC 718. Because
the concentration was greatly reduced during the second sampling event and not detected
during the third sampling event, it is suspected that the initial detection may have been an
artifact of sampling or laboratory contamination. This chemical is also identified as a
common laboratory contaminant by EPA. The bis(2-ethylhexyl)phthalate concentration in
the latest sampling event is well below the MCL. A review of the laboratory blank data for
the Sample Data Group associated with a reported value of 22 pg/L indicates that one of the
laboratory blanks had a bis(2-ethylhexyl)phthalate value of 1 pg/L (see Appendix H). Based
on EPA’s “Ten Times” rule for common laboratory contaminants, all detections up to 10
1g/L would be considered non-detect. Although the reported value of 22 ug/L for this
sample exceeds the 10 ug/L determined by the “Ten Times” rule, the detection of bis(2-
ethylhexyl)phthalate in this laboratory blank sample does confirm the potential for this
groundwater detection to be due to laboratory contamination. Therefore, bis(2-
ethylhexyl)phthalate is not considered a COC for groundwater at AOC 718.
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4.4 Investigation Summary - AOC 718

Metals detected in soil and groundwater samples at AOC 718 are within background levels
indicating detected metals are naturally occurring and not related to operations associated
with the AOC 718 OWS system. Traces of pesticides detected in soil samples are at
concentrations below the risk-based criteria and are likely from historical facility
maintenance activities, as these type of pesticides are no longer in use. A one-time elevated
concentration of bis(2-ethylhexyl)phthalate detected in one groundwater sample was not
confirmed in subsequent samples and is likely from plastic material in sampling and
analytical equipment. No compounds were identified at AOC 718 that indicated a release
from the OWS system, or specific threats to soil or groundwater quality.

4.5 AOC 718 CSl Conclusions and Recommendations
The following conclusions may be applied to the OWS system at AOC 718:

» The OWS and former UST were adjacent to each other. Samples were collected
surrounding the units identified as AOC 718, associated with the AOC 681 RFI and the
subsequent CSI for AOC 718.

* Surface soil was sampled at one location, subsurface soil was sampled at three locations,
and groundwater was sampled at one location specifically to investigate the OWS
system at AOC 718.

¢ Soil and groundwater samples were analyzed for the full suite of VOCs, SVOCs,
pesticides, and PCBs.

¢ None of the detected soil constituents were identified as COPCs; thus no CQOCs.

¢ Groundwater had one of the phthalates as a COPC, but no COCs were identified for
groundwater around AOC 718.

It is concluded that sufficient data to characterize site environmental conditions exist to
evaluate AOC 718, and that no COCs have been identified within the media that would
have been impacted by a potential release from the OWS. Therefore, NFA status is
recommended for AOC 718.
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EPA Surface Soil
Sample Date Concentration Region Ili Background
Parameter Location Sampled (ma/kg) RBC® ssL® Range®
Metals
Aluminum I681SB007  10/06/1998 5,050 J 7,800 NL 3,470 - 27,400
Arsenic I681SB007  10/06/1998 27 = 0.43 15 0.46 - 20
Barium I681SB007 10/06/1998 22.0 = 550 800 7.8-43
Calcium 1681SB007 10/06/1998 62,000 = NL NL 1,670 - 59,500
Chromium, Total I681SBO07  10/06/1998 20.2 = 210¢ 19 75-54
Cobalt 1681SB007  10/06/1998 1.1 J 470 1,000 0.64 -5.8
Copper 1681SB007  10/06/1998 5.5 = 310 5,300 2.4 - 556
fron 1681SB007  10/06/1998 3,390 = 2,300 NL 1,730 - 22,700
Lead 1681SB007  10/06/1998 21.7 = 400° 400 5.0-203
Magnesium {681SB007  10/06/1998 2,920 J NL NL 424 - 3,820
Manganese 1681SB007  10/06/1998 40.9 = 160 480 15- 426
Mercury 1681SB007  10/06/1998 0.08 = 23 1.0 0.13-047
Nickel 1681SB007  10/06/1998 7.4 = 160 65 1.5-18
Selenium I681SB007  10/06/1998 0.42 J 39 25 0.50-1.1
Vanadium I681SB007  10/06/1998 11.4 = 55 3,000 85-53
Zinc 1681SB007  10/06/1998 29.1 J 2,300 6,000 5.9-150
Pesticides
alpha-Chlordane 1I681SB007 10/06/1998  0.0039 = 1.8 5.0 NA
gamma-Chlordane 1681SB007 10/06/1998  0.0097 = 1.8 50 NA
Heptachlor Epoxide 1681SB007 10/06/1998  0.0020 = 0.07 0.36 NA

All values are presented in milligrams per kilogram (mg/kg).

# Unrestricted land use RBCs from EPA Region Il RBC Tables, October 2000, adjusted for H1 = 0.1.

®SSLs from EPA Soil Screening Guidance: User's Guide; DAF = 1.0 for VOCs, DAF = 10 for others

¢ Background Range values for metals are the minimum and maximum concentrations detected in Zone |

grid samples.
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TABLE 4-1
Analytes Detected in Surface Soils at AOC 718
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

EPA Surface Soil
Sample Date Concentration Region Il Background
Parameter Location Sampled (mg/kg) RBC? ssL® Range®

4 RBCs for Total Chromium and Lead from EPA Region IX PRG Tables, November 2000.
NA  Not available
= Indicates that the analyte was detected at the concentration shown.

J Indicales an estimated value. One or more quality control {QC) parameters were
outside control limits or the value was detected below the laboratory’s quantification limit.
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Analytes Detected in Subsurface Soil at AOC 718
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MARCH 2003

Subsurface Soil

Sample Date Concentration Background
Parameter Location  Sampled (mg/kg) ssL? Range”
Metais
Aluminum 1I681SB007  09/24/1998 5,600 = NL 4,590 - 11,700
1718SB001  06/10/2002 7,870 =
1718SB002  06/10/2002 7,240 =
Arsenic 1I681SB007  09/24/1998 3.2 J 15 0.88-4.4
1718SB001  06/10/2002 4.36 =
1718SB002  06/10/2002 3.96 =
Barium I681SBO07  09/24/1998 13.2 J 800 95-19
1718SB001  06/10/2002 14 J
17188B002  06/10/2002 15 J
Beryllium I681SBO07  09/24/1998 0.19 J 32 0.33-0.51
1718SB0O01  06/10/2002 0.28 J
1718SB002  06/10/2002  0.241 J
Cadmium I681SB0O07  09/24/1998 0.25 J 4 0.48
1718SB001  06/10/2002  0.286 J
I7185B002 06/10/2002  0.342 J
Calcium 1681SB007 09/24/1998 54,300 = NL 528 - 63,900
1718SB001  06/10/2002 86,700 =
I7185B002 06/10/2002 72,800 =
Chromium, Total  1681SB007  09/24/1998 21.0 = 19 7.6-41
t718SB001  06/10/2002 33.7 J
1718SB002  06/10/2002 238 J
Cobalt 1681SB007  09/24/1998 14 J 1,000 21-22
I718SB001  06/10/2002 092
I7185B002  06/10/2002 0.896 J
Copper I681SB007  09/24/1998 8.5 = 5,300 12-12
1718SB001  06/10/2002 6.14 =
1718SB002  06/10/2002 1.1 =
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TABLE 4-2

Analyles Detected in Subsurtace Soil at AOC 718
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

CONFIRMATORY SAMPLING INVESTIGATION REPORT, AQCS 711, 715, AND 718, ZONE |
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REVISION 1
MARCH 2003

Subsurface Soil

Sample Date Concentration Background
Parameter Location  Sampled (mg/kg) ssL® Range®
Iron 1681SB007 09/24/1998 3,840 = NL 3,730-7,250
[718SB001  06/10/2002 5,220 J
I718SB002 06/10/2002 4,450 J
Lead 1681SB007  09/24/1998 6.0 = 400 31-72
I718SB001  06/10/2002 6.76 J
17185B002  06/10/2002 19.8 J
Magnesium 1681SB007  09/24/1998 1,860 = NL 196 - 3,990
17185SB001  06/10/2002 3350 =
17185B002  06/10/2002 2170 =
Manganese 1681SB007  09/24/1998 459 J 480 8.6-55
i718SB001  06/10/2002 744 J
I7185B002  06/10/2002 55.9
Mereury 1681SB007  09/24/1998 0.07 = 1 NA
[7185B001  06/10/2002 0.011 J
1718SB002  06/10/2002 0.01 J
Nickel 1681SB007  09/24/1998 7.40 = 65 35-16
1718SB001  06/10/2002 14.8 J
17185B002  06/10/2002 11.2 J
Potassium I681SB007  09/24/1998 386 J NL 930 - 2,230
171858001  06/10/2002 683
1718SB002  06/10/2002 518 J
Selenium I681SB007  09/24/1998 0.15 J 2.5 059-14
1718SB001  06/10/2002  0.376 J
I718SB002  06/10/2002 0.417 J
Sodium 1681SB007  09/24/1998 222 J NL 226 -1,770
[718SB001  06/10/2002 3N J
1718SB002  06/10/2002 340 J
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TABLE 4-2
Analytes Detected in Subsurface Soil at AOC 718
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

Subsurface Soil
Sample Date Concentration Background
Parameter Location Sampled (mg/kg) ssL® Range"
Vanadium I681SB007  09/24/1998 127 = 3,000 11-24
I718SB001  06/10/2002 19.7 =
[718SB002  06/10/2002 16.3 =
Zinc 1681SB007  09/24/1998 29.3 J 6,000 47-29
[7188B001  06/10/2002 30.5 J
1718SB002  06/10/2002 431 J
Pesticides
Alpha-chlordane  1681SB007 09/24/1398 00024 = 5 NA
17188B001  06/10/2002  0.0011 J
171888002  06/10/2002  0.0031 J
Chlordane 1718SB002  06/10/2002 0.1360 J 5 NA
Gamma-chlordane 1681SB007 09/24/1998 0.0056 = 5 NA
I718SB00t  06/10/2002 0.0049 J
1718SB002 06/10/2002 0.0136 J
Heptachior Epoxide 1718SB002  06/10/2002  0.0040 J 0.35 NA
p.p-DDD I718SB001  06/10/2002 0.0032 J 8 NA
p.p-DDE 1718SB001  06/10/2002 0.0043  J 27 NA
Semivolatile Organic Compounds
BEQs 1718SB002  06/10/2002 0.264 = NA 1.400
Benzo(a)Pyrene  |17185B002 06/10/2002 0.0276 J 4 0.623
bis(2-Ethylhexyl)  1681SB007 09/24/1998 0.040 J 1,800 NA
Phthalate
17188B002  06/10/2002 0.264 J
Chrysene 17185B002 06/10/2002 0.0478  J 80 0.616
Fluoranthene 171888002 06/10/2002  0.0661 J 2,100 NA
Phenanthrene 171888002 06/10/2002  0.0416 J NA NA
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TABLE 4-2

Analytes Detected in Subsurface Soil at AOC 718
Confirmatory Sampfing Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

Subsurface Soil
Sample Date Concentration Background
Parameter Location  Sampled (ma/kg) ssL® Range®

Pyrene I681SB007 09/24/1998 0.0180 J 2,100 NA

I718SB002 06/10/2002 0.0495 J
Volatile Organic Compounds

Acetone I1718SB001  06/10/2002  0.0063 J 0.80 NA
17185B002 06/10/2002  0.0065 J

Styrene I718SB001  06/10/2002 0.00055 4 0.2 NA
1718SB002 06/10/2002 0.00066 J

Xylenes, Total 171858002 06/10/2002 0.00044 4 9.5 NA

All values are presented in units of milligrams per kilogram (mg/kg),

2 8SLs from EPA Soil Screening Guidance: User's Guide; DAF = 1.0 for VOCs, DAF = 10 for

others.

bBackground Range values for metals are the minimum and maximum concentrations detected in

Zone | grid samples.
NA Not available

= Indicates that the analyte was delected at the concentration shown,

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

Analytes Detected in Groundwater at AQC 718

CONFIRMATORY SAMPLING INVESTIGATION REPCRT, AOCS 711, 715, AND 718, ZONE |

CHARLESTON NAVAL COMPLEX
REVISION 1
MARCH 2003

Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone |, Charleston Naval Complex

Sample Date Concentration Zone | BRC
Parameter Location Sampled (rg/L) MCL/RBC (shallow)
Metals
Arsenic 1681GW002 10/20/1998 3.3 J 50 23
01/26/1999 3.8 J
Barium I681GW002 10/20/1998 32.7 J 2,000 110
01/26/1999 26.3 =
06/02/1999 53.6 =
Calcium I6B1GWO002 10/20/1998 146,000 = NL 39,000 - 980,000 *
01/26/1999 113,000 =
06/02/1999 203,000 =
Copper I681GW002 01/26/1999 10.1 J 1,300 4.4
Iron I681GW002 10/20/1998 490 = 1,100 49 -31,900 "
01/26/1999 67.0 J
06/02/1999 968 =
Lead 1681GWO002 06/02/1999 3.3 = 15 44
Magnesium 1681GW002 10/20/1998 26,300 = NL 8,580 - 1,410,000 *
01/26/1999 44,400 =
06/02/1999 54,200 =
Manganese 1681GW002 10/20/1998 441 = 73 5430
01/26/1999 29.6 =
06/02/1999 56.9 =
Mercury 1681GW002 06/02/1999 0.13 J 2 01-11"*
Nickel 1681GW002 01/26/1999 23 J 73 13.3
Potassium  1681GW002 10/20/1998 19,100 = NL 7,060 - 550,000 *
01/26/1999 42,800 =
06/02/1999 30,300 =
Silver 1681GW002 10/20/1998 6.1 J 18 1.3*
Sodium 1I681GW002 10/20/1998 149,000 = NL NA
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AQCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

TABLE 4-3
Analytes Detected in Groundwater at AGC 718
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone 1, Charleston Naval Complex

Sample Date Concentration Zone | BRC
Parameter Location Sampled (ug/L) MCL/RBC (shallow)
Sodium 01/26M1999 233,000 = NL NA

06/021999 27,300

Vanadium  I1681GW002 01/26/1999 1.3 J 26 14
bis(2- I681GW002 10/20/1998 220 J 6 NA
Ethylhexyl)
Phthalate

01/26/1999 1.0 J

All values are presented in units of micrograms per liter (#g/L).
Concentrations in bold type and outlined exceed MCL/RBC and BRC.

* RBCs are listed in italics where no primary MCL exists. RBCs are from EPA Region IIl RBC
{October 2000) table, adjusted for HI = 0.1

BRC Background reference concentration
* Range of grid sample concentrations; no BRC calculated.
NA  Not available
NL  Not listed
J  Indicates an estimated value. One or more quality control (QC) parameters were

outside control limits or the value was detected below the laboratory’s quantification limit.
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CONFIRMATORY SAMPLING INVESTIGATION REPGHT, AGCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

TABLE 4-4
COPC Refinement, Groundwater at AQC 718
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex

Concentration

Parameter Location Date Sampled (rg/L) MCL
bis(2-Ethylhexyl)Phthalate 1681GW002 10/20/1998 22.0 J 6
01/26/1999 1.0 J
06/02/1999 13.0 u

Concentrations in bold type and outlined exceed MCL.

J Indicates an estimated value.

U Indicates that the analyle was not detected; value is detection limit,
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CONFIRMATCRY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION1

MARCH 2003

5.0 CSI Conclusions and Recommendations

This section summarizes the conclusions and recommendations resulting from the data
review for the CSIs at AOCs 711, 715, and 718.

5.1 AQOC 711 CSI Conclusions and Recommendations

The following conclusions may be applied to the OWS system at AOC 711:

¢ The OWS system is composed of a concrete and steel structure with an adjacent oily

waste UST reported. The system has been out of service on or before 1996.

¢ The OWS system reportedly received effluent from an adjacent wash pad and from

building floor drains. No drawings or configuration details are known.

* Soil and groundwater samples were collected specifically to investigate the OWS system
for the Zone L RFI and the AOC 711 CSI.

* Soil and groundwater RFI samples surrounding the OWS system were analyzed for the
full range of VOCs, SVOCs, PCBs, pesticides, and metals, and indicate no COCs at the
AOC.

It is concluded that sufficient data exist to evaluate AOC 711, and that no COCs have been
identified within the media that would have been impacted by a potential release from the

OWS. Therefore, an NFA status is recommended for this site.

5.2 AOC 715 CSi Conclusions and Recommendations

The following conclusions may be applied to the OWS system at AQOC 715:
e Construction details and exact location of the former OWS system are not known.

e Surface and subsurface soil was sampled at 6 locations and groundwater was sampled at

4 locations within 55 feet of the assumed location of the OWS system.

¢ Soil and groundwater samples analyzed for the full range of VOCs, SVOCs, and metals

indicate no releases from the OWS system.

OWSAQCT11715718CSI REVI DOC 5
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE |
CHARLESTON NAVAL COMPLEX

REVISION 1

MARCH 2003

Tt is concluded that sufficient data exist to evaluate AOC 715 and that the data indicate that
no COCs have been identified within the media that would have been impacted by a
potential release from the OWS. Therefore, an NFA status is recommended for this site.

5.3 AOC 718 CSI Conclusions and Recommendations
The following conclusions may be applied to the OWS system at AOC 718:

* The OWS and former UST were adjacent to each other, and the 1997 UST closure
sampling indicated no further action was required regarding the UST removal.

» Surface and subsurface soil was sampled at three locations and groundwater was
sampled at one location specifically to investigate the OWS system for the Zone I, AOC
681 RFI and the AOC 718 CSI.

* Soil and groundwater RFI samples analyzed for the full range of VOCs, SVOCs,

pesticides, PCBs, and metals indicate no releases from the OWS system.

It is concluded that sufficient data exist to evaluate AOC 718 and that no COCs have been
identified within the media that would have been impacted by a potential release from the
OWS. Therefore, NFA status is recommended for this site.
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APPENDIX A; SITE PHOTQS QF AQCS 711, 715,718
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APPENDIX A: SITE PHOTOS OF ACCS 711, 715,718

AQOC 715 - Looking north toward Building (0027.
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APPENDIX A: SITE PHOTOS OF AQCS 711.715.718

Former location of AOC 718 OWS, against Building 681 wall. UST was located beneath
pavement edge.

AOC718
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Analytical Da.. Summary

Metals, OWS Sediment StationlD I711VAOWS I711VAOWS

AQC 711 SamplelD 711VAOWSM1 711VAOWSM1
DateCollected 6/6/2002 6/6/2002
DateExtracted 6/17/2002 6/21/2002
DateAnalyzed 6/19/2002 6/24/2002

SDGNumber 61678 61678

Parameter Units

Aluminum mg/kg 3630 =

Antimony mg/kg 0.66 U

Arsenic mg/kg 3.13 =

Barium my/kg 27 J

Beryllium mg/kg 0.191 J

Cadmium mg/kg 0856 J

Calcium mg/kg 24700 |=

Chromium, Total mg/kg 26.5 =

Cobalt mg/kg 4.98 J

Copper mo/kg 30.4 =

Iron mg/kg 8770 =

Lead mg/kg 35.2 =

Magnesium mg/kg 932 J

Manganese mg/kg 83.9 =

Nickel mg/kg 7.26 J

Potassium mga/kg 378 J

Seleniurn mg/kg 0368 |U

Silver mg/kg 0.158 |V

Sodium mg/kg 448 J

Thallium mg/kg 0.687 U

Vanadium mg/kg 16.7 =

Zinc mg/kg 383 =

Mercury mg/kg 0.01 J

Data Summ AOC 711.xls / METAL_SQ_Final

09/13/2002 1:c0 PM
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Angalytical Data Summary

PCBs, OWS Sediment StatloniD I711VAOWS
AQC 711 SamplelD 711VAOWSM1
DateColiected 6/6/2002
DateExtracted 6/11/2002
DateAnalyzed 6/18/2002
SDGNumber 61678
Parameter Units
PCB-1016 (Arochlor 1016)  ug/kg 23.9 U
PCB-1221 {Arochlor 1221)  ug/kg 23.9 U
PCB-1232 {(Arochlor 1232)  ug/kg 23.9 U
PCB-1242 (Arochlor 1242)  ug/kg 23.9 U
PCB-1248 (Arochlor 1248)  ug/kg 23.9 U
PCB-1254 (Arochlor 1254)  ug/kg 23.9 U
PCB-1260 (Arachlor 1260) ug/kg 23.9 U

Data Summ AOC 711.xls / PCB_SO_Final

09/13/2002 1:26 PM

Page 2
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Analytical Du.. Summary

Pesticides, OWS Sediment StationID I711VAOWS
AOC 711 SamplelD 711VADWSM1
DateCollected 6/6/2002
DateExtracted 6/11/2002
DateAnalyzed 6/20/2002
SDGNumber 61678
Parameter Units
Aldrin ugkg 9.3 U
Alpha BHC (Alpha Hexachlorocyclohexane) ug/kg 9.3 U
Alpha-chlordane ug’kg 1.1 J
Beta BHC (Beta Hexachlorocyclohexane) ug/kg 9.3 U
Chlordane ug’kg 92.8 U
Delta BHC (Delta Hexachlorocyclohexane) ug’kg 9.3 U
Dieldrin ug/kg 17.9 U
Endosulfan | ug/kg 9.3 U
Endosulfan II ug’kg 17.9 U
Endosuifan Sulfate ug/kg 1.6 J
Endrin Aldehyde ug’kg 3.8 J
Endrin Ketone ug/kg 17.9 U
Endrin ug/kg 17.9 U
Gamma BHC (Lindane) ugkg 8.3 U
Gamma-chlordane ug/kg 9.3 U
Heptachlor Epoxide ug/kg 9.3 U
Heptachlor ug/kg 9.3 U
Methoxychlor ug/kg 02.9 U
p,p'-DDD ug/kg 17.9 U
p,p'-DDE ug/kg 2.6 J
p,p'-DDT ug/kg 17.2 J
Toxaphene ug/kg 594 U

Data Summ AOC 711.xls / PEST_SO_Final

09/13/2002 1.0 PM
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Analytical Data Summary

SVOCs, OWS Sediment StationID 1711VAOWS
AOC 711 SamplelD 711VAQOWSM1
DateCollected 6/6/2002
DateExtracted 6/10/2002
DateAnalyzed 6/15/2002
SDGNumber 61678
Parameter Units
Benzo(g,h,i)Perylene ug/kg 473 UJ
Phenol ug/kg 473 U
bis{2-Chloroethyl) ether (2-Chloroethyl Ether)  ug/kg 473 U
Bis(2-Chloroisopropyl)}Ether ug’/kg 473 U
2-Chlorophenol ug/kg 473 U
1,4-Dichlorobenzene ug/kg 473 U
Benzyl alcohol ug/kg 473 U
1,2-Dichlorobenzene ug/kg 473 U
1,3-Dichlorobenzene ug/kg 473 u
2-Mathylphenol {o-Cresol) ug/kg 473 8)
N-Nitrosodi-n-propylamine ug/kg 473 U
3-Methylphenol/4-Methylphenol (mp-Crescl) ug/kg 473 U
Hexachloroethane ug/kg 473 U
Nitrobenzene ug/kg 473 U
Isophorone ug/kg 473 U
2-Nitrophenol ug/kg 473 UJ
2,4-Dimethylphenol ug/kg 473 U
bis(2-Chlorosthoxy) Methane ug/kg 473 U
2,4-Dichlorophenol ug’kg 473 U
Benzoic acid ug’/kg 2290 U
1,2,4-Trichlorobenzene ug/kg 473 U
Naphthalene ug/kg 473 |UJ
4-Chlaroarniline ug/kg 473 U
Hexachlcrobutadiene ug/kg 473 U
4-Chloro-3-methylphenoi ug’kg 430 U
2-Methyinaphthalene ug/kg 473 U
Hexachlorocyclopentadiene ug/kg 473 U
2,4,6-Trichiorophenol ug/kg 473 U
2,4,5-Trichloropheno! ug/kg 2290 U
2-Chloronaphthalene ug/kg 473 ]

Data Summ AOC 711.xls / SVOA_SO_Final

-
o

09/13/2002 1:26 PM
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Analytical Du... Summary

SVOCs, OWS Sediment StationID 711VAQWS
AOC 711 SamplelD 711VAOWSM1
DateCollected 6/6/2002
DateExtracted 6/10/2002
DateAnalyzed 6/15/2002
SDGNumber 61678
Parameter Units
2-Nitroaniline ug/kg 473 U
3-Nitroaniline ug/kg 2290 U
Dimethyl Phthalate ug/kg 29.5 J
2,6-Dinitrotolusne ug/kg 473 U
Acenaphthylene ug/kg 473 U
Acenaphthene ug/kg 430 U
2,4-Dinitrophenol ug/kg 2290 U
Dibenzofuran ug/kg 473 U
2,4-Dinitrotoluene ug/kg 430 U
Diethyl Phthalate ug/kg 473 U
4-Nitrophenoi ug/kg 2290 |U
Fluorene ug/kg 18.1 J
4-Chlorophenyl Phenyl Ether ug’kg 473 U
4,6-Dinitro-2-methylphenol ug’kg 2290 U
4-Nitroaniline ug’kg 2290 U
Diphenylamine ug/kg 473 U
4-Bromophenyl Phenyl Ether ug/kg 473 U
Hexachlorobenzene ug/kg 473 U
Pentachlorophenol ug/kg 2290 U
Phenanthrene ug/kg 261 J
Anthracene ug/kg 37.2 J
Di-n-butyl Phthalate ug/kg 473 U
Fluoranthene ug/kg 454 J
Pyrene ug/kg 483 =
Benzyl Butyl Phthalate ug’kg 473 U
Benzo(a)Anthracene ug/kg 175 J
3,3-Dichlorobenzidine ug/kd 946 U
Chrysene ug/kg 228 J
bis(2-Ethylhexyl) Phthalate ug’kg 267 J
Di-n-octylphthalate ug/kg 473 uJ

Data Summ AOC 711.xls / SVOA_SO_Final

09/13/2002 1.0 PM
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Analytical Data Summary

SVOCs, OWS Sediment StatlonID I711VAOWS
AOC 711 SamplelD 711VAOWSM1
DateCollected 6/6/2002
DateExtracted 6/10/2002
DateAnalyzed 6/15/2002
SDGNumber 61678 .
Parameter Units
Benzo(b)Fluoranthene ug’kg 473 uJ
Benzo(k)Fluoranthene ug’kg 473 UJ
Benzo(a)Pyrene ug/kg 173 J
Indeno(1,2,3-c,d)pyrene ug/kg 473 UJ
Dibenz(a,h)anthracene ug/kg 473 uJ
Carbazole ug/kg 473 uJ

Data Summ AOC 711.xls / SVOA_SO_Final

09/13/2002 1:26 PM
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Analytical Da.. Summary

VOCs, OWS Sediment StationID 1711VAOWS I711VAOWS
AOC 711 SamplelD 711VAOWSM3 711VAOWSM1
DateCollected 7/8/2002 6/6/2002
DateExtracted 7/12/2002 6/12/2002
DateAnalyzed 7/12/2002 6/12/2002
SDGNumber 63281 61678
Parameter Units
Chioromethane ug/kg 14.7 U 14.6 sSUJ
Vinyl chloride ug/kg 14.7 U 14.6 suJ
Bromomethane ug/kg 14.7 U 14.6 SuUJ
Chloroethane ug/kg 14.7 U 14.6 sSuUJ
1,1-Dichloroethene ug/kg 7.4 U 7.3 SUJ
Acetone ug/kg 3341 J 13.6 SJ
Carbon Disulfide ug/kg 7.4 U 7.3 SUJ
Methylene Chloride ug/kg 7.4 U 7.3 SuJ
trans-1,2-Dichioroethene ug/kg 7.4 U 7.3 SuJ
1,1-Dichloroethane ug/kg 7.4 U 7.3 suJ
Vinyl acetate ug/kg 14.7 uJ 14.6 SuJ
Methyl ethyl ketone (2-Butanone) ug/kg 7.8 J 14.6 SuJ
cis-1,2-Dichlorosethylene ug/kg 7.4 U 7.3 SUJ
1,2-Dichloroethene (total) ug/kg 7.4 U 7.3 SuUJ
Chloroform ug/kg 7.4 U 7.3 SuUJ
1,1,1-Trichloroethane ug/kg 7.4 U 7.3 SuUJ
Carbon Tetrachloride ug/kg 7.4 U 7.3 SuJ
1,2-Dichloroethane ug/kg 7.4 U 7.3 SuJ
Benzens ug/kg 7.4 U 7.3 SUJ
Trichloroethylene {TCE) ug/kg 7.4 U 7.3 SUJ
1,2-Dichloropropane ug/kg 7.4 U 7.3 SUJ
Bromodichloromethane ug/kg 7.4 U 7.3 SUJ
2-Chloroethy! viny! ether ug/kg 14.7 uJ 14.6 SUJ
cis-1,3-Dichloropropene ug/kg 7.4 U 7.3 SUJ
Methyl isobutyl ketone {4-Methyl-2-pentanone) ug/kg 14.7 U 7.3 SUJ
Toluene ug/kg 11.3 = 3.8 SJ
trans-1,3-Dichloropropene ug/kg 7.4 U 7.3 SUJ
1,1,2-Trichloroethane ug/kg 7.4 U 7.3 SuJ
2-Hexanone ug/kg 14.7 U 14.6 SuJ
Tetrachloroethylene (PCE) ug/kg 7.4 U 7.3 SuJ

Data Summ AOC 711.xls / VOA_SQO_Final

09/13/2002 1.c6 PM
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Analytical Data Summary

VOCs, OWS Sediment StationID I711VAQWS 1711VAQWS
AOC 711 SampleiD 711VAOWSM3 711VAOWSM1
DateCollected 7/8/2002 6/6/2002
DateExtracted 7/12/2002 6/12/2002
DateAnalyzed 7/12/2002 6/12/2002
SDGNumber 63281 61678
Parameter Units
Dibromochloromethane ug/kg 7.4 U 7.3 SuJ
Chlorobenzene ug/kg 7.4 U 7.3 SuJ
Ethylbenzene ug/kg 1.8 J 7.3 SuUJ
m+p Xylene ug/kg 5.1 J 7.3 SuUJ
0-Xylene ug/kg 1.3 J 7.3 SUJ
Xylenes, Total ug/kg 6.4 J 7.3 SUJ
Styrene ug/kg 2.6 J 7.3 SUJ
Bromoform "ug/kg 7.4 U 7.3 SuJ
1,1,2,2-Tetrachloroethane ug/’kg 7.4 U 7.3 SUJ
1,3-Dichlorobenzene ug’kg 7.4 U 7.3 SUJ
1,4-Dichlorobenzene ug/kg 7.4 U 7.3 SUJ
1,2-Dichlorobenzene ug’kg 7.4 U 7.3 SuJ
1,2,4-Trichlorobenzene ug/kg 7.4 U 7.3 sSuJ
1,2,3-Trichlorobenzene ug/kg 7.4 U 7.3 SuUJ

Data Summ AQOC 711.xls / VOA_SO_Final

09/13/2002 1:26 PM
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Analytical D..._. Summary

Metals, OWS Water StationID I711ZA0WS 1711ZAOWS
AQOC 711 SamplelD 711ZA0WSM1 711ZAOWSM1
DateCollected 6/6/2002 6/6/2002
DateExtracted 6/14/2002 6/18/2002
DateAnalyzed 6/16/2002 6/18/2002
SDGNumber 61677 61677
Parameter Units
Aluminum ug/L 612 =
Antimony ug/L 4.79 UJ
Arsenic ug/L 3.97 U
Barium ug/L 22.1 J
Beryllium ug/L 0.185 |U
Cadmium ug/L 0.21 U
Calcium ug/L 30300 |=
Chromium, Total ug/L 4.43 J
Caobalt ug/L 0.581 U
Copper ug/L 7.85 J
lron ug/L 8450 =
Lead ug/L 4.26 =
Magnesium ug/L 1450 J
Manganese ug/L 209 =
Nickel ug/L 1.256 J
Potassium ug/L 1960 J
Selenium ug/L 2.67 uJ
Silver ug/L 1.15 U
Sodium ug/L 4260 J
Thallium ug/L 4.99 U
Vanadium ug/L 3.02 J
Zinc ug/L 73.5 =
Mercury ug/L 0.04 U

Data Summ AOC 711.xls / METAL_WG_Final

09/13/2002 ..o PM
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Analytical Data Summary

PCBs, Groundwater and OWS Water StationlD 1711GPO01 I711ZA0WS
AOC 711 SamplelD 711GPO0O1M2 711ZAQWSM1
DateCollected 6/17/2002 6/6/2002
DateExtracted 6/22/2002 6/10/2002
DateAnalyzed 7/4/2002 6/11/2002
SDGNumber 62386 61677
Parameter Units
PCB-1016 (Arochlor 1016) ug/L 9.8 U 0.97 U
PCB-1221 (Arochlor 1221) ug/L 9.8 U 0.97 U
PCB-1232 {Arochlor 1232) ug/L 9.8 U 0.97 U
PCB-1242 (Arochlor 1242) ug/L 9.8 U 0.97 U
PCB-1248 (Arochlor 1248) ug/L 9.8 U 0.97 U
PCB-1254 (Arochlor 1254) ug/L 19.6 U 1.9 U
PCB-1260 (Arochlor 1260) ug/L 19.6 U 1.9 U

Data Summ AQOC 711.xls / PCB_WG_Final

09/13/2002 1:26 PM
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Analytical D.._. Summary

Pesticides, Groundwater and QWS Water StationID 1711GP001 1711ZAOWS
AOC 711 SamplelD 711GPOO1M2 711ZAQWSM1
DateCollected 6/17/2002 6/6/2002
DateExtracted 6/26/2002 6/11/2002
DateAnalyzed 6/27/2002 6/13/2002
SDGNumber 682386 61677
Parameter Unlts
Aldrin ug/L 0.04 uJ 0.039 |V
Alpha BHC (Alpha Hexachlorocyclohexane) ug/L 0.04 UJ 0.039 U
Alpha-chiordane ug/L 0.04 uJ 0.039 U
Beta BHC (Beta Hexachlorocyclohexane) ug/L 0.04 uJ 0.039 U
Chlordane ug/L 0.4 UJ 0.39 U
Delta BHC (Delta Hexachlorocyclohexane) ug/L 0.04 UJ 0.039 U
Dieldrin ug/L 0.081 uJ 0.078 {U
Endosuifan | ug/L 0.04 uJ 0039 |U
Endosulfan I ug/L 0.081 uJ 0078 |U
Endosulfan Sulfate ug/L 0.081 uJ 0.078 |U
Endrin Aldehyde ug/L 0.081 uJ 0.078 (U
Endrin Ketone ug/L 0.081 uJ 0.078 |[U
Endrin ug/L 0.081 uJ 0.078 (U
Gamma BHC (Lindane) ug/L 0.04 uJ 0.039 U
Gamma-chlordane ug/L 0.04 uJ 0.039 U
Heptachlor Epoxide ug/L 0.04 UJ 0.038 |U
Heptachlor ug/L 0.04 Ud 0.039 |UJ
Methoxychlor ug/L 0.38 uJ 0.37 uJ
p,p'-DDD ug/t. 0.081 UJ 0.078 |U
p,p'-DDE ug/L 0.081 uJ 0.078 |U
p,p-DDT ug/L 0.0068 {J 0.078 (U
Toxaphene ug/L 2.5 uJ 2.4 U

Data Summ AOC 711.xls / PEST_WG_Final

09/13/2002 \._é PM
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Analytical Data Summary

SVOCs, Groundwater and OWS Water StationID [711GPO01 I711ZAOWS
AOC 711 SamplelD 711GPO01M2 711ZAOWSM1
DateCollected 6/17/2002 6/6/2002
DateExtracted 6/24/2002 6/11/2002
DateAnalyzed 6/29/2002 6/13/2002
SDGNumber 62386 61677
Parameter Units
Phenol ug/L 10.2 U 8.6 U
bis(2-Chloroethyl) ether (2-Chloroethyl Ether} ug/L 10.2 U 8.6 U
2-Chlorophenol ug/L 10.2 U 9.6 U
1,3-Dichlorobenzene ug/L 10.2 U 9.6 U
1,4-Dichlorobenzene ug/L 10.2 U 9.6 U
Benzyl alcchol ug/L 10.2 U 9.6 U
1,2-Dichlorobenzene ug/L 10.2 U 8.6 U
Bis(2-Chloroisopropyl!)Ether ug/l. 10.2 U 9.6 U
2-Methylphenol (0-Cresol) ug/L 10.2 U 9.6 U
N-Nitrosodi-n-propylamine ug/L 10.2 U 9.6 U
3-Methylphenol/4-Methylphenol (mp-Cresol) ug/L 10.2 U 9.6 U
Hexachioroethane ug/L 10.2 U 9.6 U
Nitrobenzene ug/L 10.2 U 9.6 U
Isophorone ug/lL 10.2 U 9.6 U
2-Nitrophenol ug/L 10.2 U 9.6 U
2,4-Dimethylphenol ug/L 10.2 U 9.6 U
bis(2-Chloroethoxy) Methane ug/L 10.2 U 9.6 U
2,4-Dichlorophenol ug/L 10.2 U 9.6 U
Benzoic acid ug/L 51 U 48.1 U
1,2,4-Trichlorobenzene ug/L 10.2 U 9.6 U
Naphthalene ug/L 10.2 U 9.6 U
4-Chloroaniline ug/L 10.2 U 9.6 U
Hexachlorobutadiene ug/L 10.2 U 9.6 U
4-Chloro-3-methylphenol ug/L 10.2 U 9.6 U
2-Methylnaphthalene ug/L 10.2 U 9.6 U
Hexachlorocyclopentadiene ug/L 10.2 U 9.6 U
2.4,8-Trichlorophenaol ug/L 10.2 U 9.6 u
2.4,5-Trichlorophenol ug/lL 51 U 48.1 U
2-Chloronaphthalene ug/t 10.2 U 9.6 U
2-Nitroaniline ug/L 51 u 48.1 U

Data Summ AQC 711.xls / SVOA_WG_Final

N

09/13/2002 1:26 PM

Page 12



Analytical De..« Summary 09/13/2002 1.6 PM

SVOCs, Groundwater and QWS Water StationID 1711GP001 1711ZA0WS
AOC 711 SamplelD 711GP0O01M2 711ZAOWSM1
DateCollected 6/17/2002 6/6/2002
DateExtracted 6/24/2002 6/11/2002
DateAnalyzed 6/29/2002 6/13/2002
SDGNumber 62386 61677
Parameter Units
3-Nitroaniline ug/L 51 U 48.1 U
Dimethyl Phthalate ug/L 10.2 U 9.8 U
2,6-Dinitrotoluene ug/L 10.2 U 9.6 )
Acenaphthylene ug/L 10.2 U 9.6 U
Acenaphthene ug/L 10.2 U 9.6 U
2 ,4-Dinitrophenol ug/L 51 UJ 48.1 U
Dibenzofuran ug/L 10.2 U 9.6 U
2,4-Dinitrotoluene ug/L 10.2 U 9.6 U
Diethyl Phthalate ug/L 10.2 U 9.6 U
4-Nitrophenol ug/L 51 U 48.1 U
Fluorene ug/L 10.2 U 9.6 U
4-Chlorophenyl Phenyl Ether ug/L 10.2 U 9.6 U
4,6-Dinitro-2-methylphenol ug/L 51 U 48.1 U
4-Nitroaniline ug/L 51 U 48.1 U
Diphenylamine ug/L 10.2 U 9.6 U
4-Bromophenyl Phenyl Ether ug/L 10.2 U 9.6 U
Hexachlorobenzene ug/L 10.2 U 9.6 U
Pentachlorophenol ug/L 51 U 48.1 U
Phenanthrene ug/L 10.2 U 9.6 U
Anthracene ug/L 10.2 U 9.6 U
Di-n-butyl Phthalate ug/L 10.2 U 9.6 U
Fluoranthene ug/L 10.2 U 0.51 J
Pyrene ug/L 10.2 U 9.6 U
Benzyl Butyl Phthalate ug/L 10.2 U 9.6 U
Benzo(a)Anthracene ug/L 10.2 U 9.6 U
3,3-Dichlorobenzidine ug/L 20.4 U 19.2 U
Chrysene ug/L 10.2 U 9.6 U
bis(2-Ethylhexyl) Phthalate ug/L 10.2 U 1.9 J
Di-n-octylphthalate ug/L 10.2 U 9.6 U
Benzo(b)Fluoranthene ug/L 10.2 U 9.8 U

Data Summ AQC 711.xls / SVOA_WG_Final Page 13



Analytical Data Summary

SVOCs, Groundwater and QWS Water StationlD 1711GP0OO1 1711ZA0WS
AOC 711 SamplelD 711GP001M2 711ZAOWSM1
DateCollected 6/17/2002 6/6/2002
DateExtracted 6/24/2002 6/11/2002
DateAnalyzed 6/29/2002 6/13/2002
SDGNumber 62386 61677
Parameter Units
Benzo(k)Flucranthene ug/L 10.2 U 9.6 U
Benzo{a)Pyrene ug/L 1 U 0.96 U
Indeno(1,2,3-¢c,d)pyrene ug/L 10.2 U 9.6 U
Dibenz(a,h)anthracene ug/L 10.2 U 9.6 4]
Benzo(g,h,i)Perylene ug/L 10.2 U 9.6 U
Carbazole ug/L 10.2 U 9.6 U

Data Summ AOC 711.xls / SVOA_WG_Final

g’

09/13/2002 1:26 PM

Page 14



Analytical Du... Summary

VOCs, Graundwater and OWS Water StationlD 1711GPOOA I711ZAOWS
AQC 711 SamplelD 711GPO01M2 711ZAOWSM1
DateCollected 6/17/2002 6/6/2002
DateExtracted 6/24/2002 6/11/2002
DateAnalyzed 6/24/2002 6/11/2002
SDGNumber 62386 618677
Parameter Units
Chloromethane ug/L 10 U 10 U
Vinyl chioride ug/L 10 U 10 U
Bromomethane ug/L 10 U 10 U
Chloroethane ug/L 10 U 10 U
1,1-Dichloroethene ug/L 5 U 5 U
Acetone ug/L. 3.7 J 7 J
Carbon Disulfide ug/L 5 U 5 U
Methylene Chloride ug/L 5 U 5 U
trans-1,2-Dichloroethene ug/L 5 U 5 U
1,1-Dichlioroethane ug/L 5 U 5 U
Vinyl acetate ug/L 10 U 10 uJ
Methyl ethyl ketone (2-Butanone) ug/L 10 U 10 U
cis-1,2-Dichloroethylene ug/L 0.32 J 5 U
1,2-Dichloroethene (total) ug/L 0.32 J 5 U
Chloroform ug/L 5 U 5 U
1,1,1-Trichloroethane ug/L 5 ] 5 U
Carbon Tetrachloride ug/L 5 U 5 U
1,2-Dichloroethane ug/L 5 U 5 U
Benzene ug/L 5 U 5 U
Trichloroethylene (TCE) ug/L 5 U 5 U
1,2-Dichloropropane ug/L 5 U 5 U
Bromodichloromethane ug/L 5 U 5 U
2-Chloroethyt vinyl ether ug/L 5 U 5 J
cis-1,3-Dichloropropene ug/L 5 U 5 U
Methyl isobutyl ketone {4-Methyl-2-pentanone) ug/L 10 U 10 U
Toluene ug/L 5 U 5 U
trans-1,3-Dichloropropene ug/L 5 U 5 U
1,1,2-Trichloroethane ug/L 5 U 5 U
2-Hexanone ug/L 10 U 10 U
Tetrachloroethylene (PCE) ug/L 5 U 5 U

Data Summ AOC 711.xls / VOA_WG_Final

09/13/2002 1..o PM
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Analytical Data Summary

VOCs, Groundwater and OWS Water StationlD 1711GP0O0O1 1711ZA0WS
AOC 711 SamplelD 711GP001M2 711ZAOWSM1
DateCollected 6/17/2002 6/6/2002
DateExtracted 6/24/2002 6/11/2002
DateAnalyzed 6/24/2002 6/11/2002
SDGNumber 62386 61677
Parameter Units
Dibromochloromethane ug/L 5 U 5 U
Chlorobenzene ug/L 5 U 5 U
Ethylbenzene ug/L 5 U 5 U
m+p Xylene ug/L 5 U 5 U
o-Xylene ug/L 5 U 5 U
Xylenes, Total ug/L 5 U 5 U
Styrene ug/L 5 U 5 U
Bromoform ug/L 5 U 5 U
1,1,2,2-Tetrachloroethane ug/L 5 U 5 U
1,3-Dichlorobenzene ug/L 5 U 5 U
1,4-Dichlorobenzene ug/L 5 U 5 U
1,2-Dichlorobenzene ug/L 5 U 5 U
1,2,4-Trichlorobenzene ug/L 5 U 5 U
1,2,3-Trichlorobenzene ug/L 5 U 5 U

Data Summ AOC 711.xls / VOA_WG_Final

09/13/2002 1:26 PM
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MEMORANDUM CH2MHILL

Data Validation Summary - Charleston Naval
Complex - Zone I, AOCs 711, 715, and 718

TO: Louise Palmer/CH2M HILL/CLT
FROM: Amy Juchem/CH2M HILL/GNA

Herb Kelly/CH2M HILL/GNA
DATE: August 27, 2002

The purpose of this memorandum is to present the results of the data validation process for
the samples collected in Zone I, AOCs 711, 715, and 718. The samples were collected
between the dates of June 6, 2002 and July 9, 2002.

The specific samples and analytical fractions reviewed are summarized below in Table 1.

The Quality Control areas that were reviewed 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, SW-846 8082 Polychlorinated Biphenyls, and Metals following SW-846 6010/7000
Series 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.

Attachment 1 lists the changes in data qualifiers, due to the validation process.

Z2I_AOC_711_715_718_DV_Summany_020827.00C 1



DATA QUALITY EVALUATION SUMMARY

The following primary flags were used to qualify the data:

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

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

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

[UJ] 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

CC Continuing Calibration Verification
DL Dilution

FD Field Duplicate

HT Holding Time

IB 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
OoT Other (see DV worksheet)

PD Pesticide Degradation

PS Post Spike

RE Re-extraction/Re-analysis

SD Serial Dilution

SS Spiked Surrogate

TN Tune

ZI_AQC _711_715_718_DV_Summary_020827.00C 2



DATA QUALITY EVALUATION SUMb. . ..

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

| 81677001

06/06/02

61677  I711ZAOWS | 711ZAOWSMI N 5 | X X X
61677‘) LABQC 1200231993 1200231988 | waQ LB | X
61677 B LABQCMM 1200231999 ¥1200231999 wa | 8s : X
61677 LABQC 1200232055_ 1200232065 wa | L8 ! Cox ‘ | :
61677 LABQC 1200232066 1200232066 | wa | Bs m ) o | x | i
61677 LABQC ‘§1200232;13 ‘ 1200232113 wa LB I A o
61677 ‘LABQCl o 51200232114' 1200202114 | WQ | BS T B “ i o N
61677 LAE!QCW‘ 1200233384 (1200233386 | WQ | LB | | M S I B _—?f
61677 | LABQC | 1200233385 1200283385 | wa | BS g - |
61677 LABQC 1200234222 | 1200234222 | WQ | LB k Pox
6t 6,7,;___1;363.,,,‘ ; 'i 200234225 1200234225 | WQ BS ‘; 5 X
s1s77A LaBQC »1200234652 1200234652 | WQ LB : : ) X T
61677 fLABQC 1200234656  |1200204656 | WQ | BS o ! ' X ;
61678 i711v;:\ows w71v{§/“ch_>‘\7\r'éw&1:w 61678001 S0 N J | 06/06/02 X X X X *
61678 _‘_L;éQCvm 11200232015 |1200232015 | sa LB | X R W*‘
61678 LABaC 11200232016 1200232016 | SQ BS | X '
(61678 LABQC V ;;1200232080 1200232080 | SQ LB § X T
wé‘i é7s LABQC 11200232081 1200232081 | SQ BS ! g ‘ X | |
61678 LABQC 1200232122 |1200232122 | SQ LB ‘ i i ! o
6{6-75—*[;55[: 1200282123 1200232123 | SQ BS " | :

ZI_AOC_711_715_718_DV_SUMMARY_020827.D0C



DATA QUALITY EVALUATION SUMMARY

161678 \ LABQC 1200234646 1200234646 sQ LB ; ! i X ;
r’61 678ﬂ LABQC 1200234650 1200234650 SQ BS 3 i »—X
:61 678 i LABQC 1200242616 1200242616 sQ LB I o )g ) 7‘
61 678 : LABEC_"“ 120024261 9 1200242619 sQ BS v o - wﬁ—)zm
T61812 FlELDéE} i 718TBOO1M1 361 812001 waQ T8 06/10/02 X o - 5
“61812 WLABQCH o 1200242596 1200242596 waQ LB X } B i N '
o181 LABQC 1200242508 1200262508 | WQ | BS | X | ]
61~8~13 I71BSBOO1 | 7185B00102 61813001 SO N ‘ 5 06/10/02 X X A X o X X B :
‘ 61ﬁ81‘3w‘ I7; 8SB001 718SB00102MS | 1200239569 SO MS 5 06/10/02 X ;
61 813 - 1718SB001 718SB001028D | 1200230570 S0 sD 5 06/10/02 E X - :i
" 61813 . I71SSBOO1M ‘ 718SB00102MS | 1200242637 80 MS 5 06/10/02 - X 7
61813 171858001 7185B00102SD | 1200242638 S0 SD 5 06/10/02 ' X

\ 61813 ' 1718SB002 7185B00202 61813002 SO N 5 06/10/02 X | X X X X

61 813 171858002 |71 8CB00202 61813003 SO FD 5 06/10/02 X X X X X i
g1 8—;3 LABQC 1200233663 1200233663 sQ LB X j

161813 LABQC 1200233664 1200233564 sQ BS X | -
‘61“/8123/ - wLABOC 720023;5:;'A6m“ 1200234516 sQ LB ’
6u1_;13 N LABQC 1200234517 1200234517 sQ | BS
‘61813 LABQC?W M 1200234546 1200234546 sQ LB X T ) T
61813 LABOC Y ] 1200234547 1200234547 sQ BS X ! mm}
x 618‘13 B “LI;BQC § 1200238567 1200239567 sQ w | 1 T X - ;
’61813 . LABQC ;1200239571 1200238571 SQ BS | , i b—"J

PR—

ZI_AQC_711_715_718_DV_Summany_020827.00C



DATA QUALITY EVALUATION SUM.,

o

61813 LABQC *g 1200242136 1200242136 | SQ LB " X

61813 LABOC 1200242137 1200242137 . SQ BS X { | o
61813 LaBaC f120024215s 11200242156 | SQ 8D X § - o
61813 ‘LaBQC ;;'200242635 11200242636 ;| SQ LB | - T L T x
61813 LABQC 1200242630 7'7‘17"2ﬁOO242639W“ sQ BS | ) ) X
61814 171588001 7‘4{4;5506102% 1 61814001 so N 3 | 06/10/02 X X X X X X :
51514 171588001 ‘7150800102M 61814002 o) | 3 | osr10/02 X X X X x Cx
61814 |71sssooé 7158800202 | 61814003 o) N 3 ‘ 06/10/02 X X X X x X
61814 ' 171588003 17158800302 61814004 SO N 3 | 06/10/02 X X X X X X M
‘61814m<l71588003m 1 71ssaooaozms | 61814004 SO LR RE | 2 06/10/02 X I
61814 LABQC 1200233663 1200233663 | SQ LB | - X ] [
461814 iasac 1200233664 1200233664 | SQ BS X - I
61814 T.XB&EM { 1200204516 1200234516 | SQ LB X o ;
<s1e1‘; ’L}\Boclww ?12002;1},1;% 1200234517 | SQ BS X ) ; o R |
61514»“L}\r;dém“V”T120023454e 1200234546 | SQ LB """" x ! _
s1§12 ' L;\EQC‘ 1200284547  |1200234547 | sa | BS : X o
%61814 LABQC 11200239567 1200239567 | SQ LB ! x i
61814 LABQC 1200239571 1200239571 | $Q BS X _ 1‘
é1si:' LABQCM | 1200242136 1200242136 | SQ LB o X - "%
:61814 " LaBaC 1200242137 1200242137 | SQ BS X "[
‘61814 LasQc 4 11200242156 1200242156 | SQ BD X {
%61814 LABQC 1200242636 1200242636 | SQ LB x|

ZI_AOC_711_715_718_DV_SuMMaRY_020827.00C
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DATA QUALITY EVALUATION SUMMARY

i

i
I

61814 |LABQC 1200242638  |1200242633 | SQ | 8BS | : |
61814 LABQC 1200253030 1200253030 | SQ LB f § : % X ) ‘ME
61814 LABQC  |1200253037 1200253037 | SQ BS ? i g X i ‘?
61815 F{ELDQC \715EBO0IM1 | 61815001 wa EB 06/10/02 X X X X X 5
§é1a15 ‘LABQC 51200233477 1200233477 | WQ s | X o *
§é1s;gmulj§;56wwﬁmm 1200233478 1200233478 | WQ BS X » 7
61815 'LABQC 1200233617 1200233617 | WQ LB X
61815 T[ABQC 1200233618 | 1200233618 | WQ BS PoX
61815 ‘LABOC 1200234526 1200234526 | WQ LB i | X
61815 'LABQC 1200234527 1200234527 | wQ BS | ; % 3 X E
61815 LABQC 1200238893 1200238893 | WQ L8 : | ? 2 N
61815 LABQC 1200238896 11200238896 | WQ BS X
61815 LABQC 1200239387 1200239387 | WQ LB X
161815 LABQC 1200239398 1200239398 | WQ BS X o
61515 LABQC 1200242596 1200242596 | WQ LB X o
§f§15 LABQC | 1200242568 |1200242508 | wWQ | BS ; X wiij
62385 I715GP001 715GP001IM2 | 62385001 WG N | 06/17/02 X X X X g !
' c “%?é’éb%"é& M2 |62385002 wa EB 06/17/02 X X X i X i H WE
1200241350  {1200241350 | wQ | B | ? ok T
62385 LABQC 1200241351 1200241351 | wQ BS | 5 | X o
62585 h LABOC 1200243012 1200243012 | WQ L8 X o
E - 2 1200243013 | WQ BS i X - i ) i

62385 LABQC

11200243013

ZI_AOC_711_715_718_DV_SummMARY_020827.00C



DATA QUALITY EVALUATION SUM.

62385 | LABQC I100 * [1200043360 | wWa | LB o ‘ | Cox L
62385 LABQC 1200243361 1200243361 | WQ BS | E % X ;
2385 LABQC ’:371:2'00244296".”‘"5”§h1"2:8‘0244296 wa s x0T # B
‘62385 “LaBac | 1200264297 11200244207 | WQ BS | P X | 1
62385  LABQC | 1200252219 1200252219 j wa LB X | ‘;
62385 LABOCM 1200252220 1200252220 | WQ BS X -
62386 (I711GP00Y | 711GPOOTM2 | 62386001 WG N C 06/17/02 X X X X B

62386 LABQC  |1200241350 1200241350 | WQ LB | B X ]
szaée—waABoc 1200241351 1200241351 | WQ BS , X .
62386 LABQC 1200243012 |1200243012 | WQ L8 i X ! i
62386 LA{BWC.;E 1200243013 1200243013 | wQ | 88§ X 1

62386 L LABQC 1200250336 11200250336 | WQ LB X B
‘62086 |LABQC | 1200250337  |12002503%7 | wa | B8 X o
érééé.é”e - LaBac 1200250338 11200250338 | WQ BD X L
wgzsse |LABQC 1200252219 | 1200262219 | WQ LB | X N
62386 |LABQC 11200252220 11200262220 | WQ | BS ? X o
63281 {F711VAOWS | 711VAOWSM3 | 63281001 SO N 07/09/02 X o |
63281“_1LABQC | [1200261034 11200261034 | SQ LB X - ” o ;
63281 LABQC 11200261039 1200261038 | SQ BS ; X | 4
‘6281 LABQC 1200261040 1200261040 | SQ BD ] | X |
63281 |LABQC  |1200262432  |1200262432 | SQ LB : X | k
Eeazdakzw F[ELDC;C  |712EBOOIM" | 63282001 wa | EB E 07/09/02 X i """" :

ZI_AOC_711_715_718_DV_SUMMARY_020827.00C 7



DATA QUALITY EVALUATION SUMMARY

63262 FIELDQC  |712TBo0M3™ |63282002 wa | TB ‘ | 07/09/02 X | E E
63282 |LABQC |1200262476  |1200262476 | wQ | LB | X | ! |
163282 LABQC 120026247 1200262479 | wQ | BS | J; X i !
T . PP { ! JERS NSO - i L

! ** These samples are not a part of the AOCs addressed in this report. Thay have been included in this table because they are field blanks associated with samples in this repont,

MATRIX CODE

WG - Groundwater

iWQ - Water QC Sample
SO - Soail

§Q - Soil QC Sample

‘SAMPLE TYPE CODE

BS - Blank Spike

EB - Equipment Blank

TB = Trip Blank

N - Native Sample

FD - Field Duplicate

LB - Laboratory Blank

LR - Laboratory Replicate
MS - Matrix Spike

S0 ~ Matrix Spike Duplicate

LR TYPE CODE

RE - Reanalysis

ANALYSIS CODE

YOC - Volatile Organic Compounds

SVOC - Semivolatile Organic Compounds
PCBs - Peolychlorinated Biphenyls

ZI_AOC_711_715_718_DV_SuMmany_020827.00C 8



DATA QUALITY EVALUATION SUMMARY

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.

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.

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.

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.

Pesticide Degradation — Degradation checks on the gas chromatograph with electron
capture detector system are performed to ensure minimal instrument breakdown of
target compounds. These criteria are not sample specific.

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 column 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

ZI_AOC_711_715_718_DV_SummaRy_020827.00C 9



DATA QUALITY EVALUATION SUMMARY

dissimilar analytical column. The laboratory analyzed samples with a gas
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition.
Per SW-86 method 8000, 40% RPD criteria was used as the acceptance limit.

» 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.

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:

There were selected samples that had to be recollected and reanalyzed for the analysis of the
Volatile Organic Compounds. All of the samples were originally collected following proper
procedures, and for each sample, both EnCore samplers and a glass container were
submitted to the laboratory. The glass container was to be used for screening proposes.
However, the aliquots for analysis were taken from the glass container instead of from the
EnCore samplers. Therefore the decision was made to recollect and reanalyze the samples
following all proper protocol. The results from the first analysis were supplied to the Project
Team, but were qualified in the database with an "S" qualifier, to be used as screening data
only. The text in this report discusses the results from the samples that were recollected and
reanalyzed. The "screening data” is also included, but is not considered adequate for the
decision-making process.

The original sample ID numbers and the IDs of the recollected samples are compared in
Table 2 below. :

TABLE 2
Screening Samples vs Recoliected Samples Cross Reference: VOCs
Charleston Naval Complex, Zone |, AOCs 711, 715, and 718, Charleston, SC

61678001 711VAOWSM1 63281001 711VAOWSM3 |
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Blanks
The VOC target parameters detected in blank samples are listed in Table 3.

TABLE3
Btank Contamination; VOCs
Charleston Naval Complex, Zone |, AOCs 711, 715, and 718, Charleston, SC

61677 1200233384 |1200233384 LB !1,4-Dichlorobenzene 0.36 po/L 1.8 ugfL

61813 |718TBOOIM1 (61812001 TB |Toluene 16 Ha/L 8.0 pg/L
61813 |718TBOOIM1 (61812001 TB  i1,4-Dichlorobenzene 037 ng/L 1.9 no/t
61814 1200242136 1200242136 LB Tetrachloroethylene 0.87 ng/L 4.4 g/l
61814 |715EBOO1M1 (61815001 EB {Toluene 1.3 ug/l 6.5 pg/L
61814 [715EBO01M1 |61815001 EB i1,4-Dichlorobenzene 0.28 ng/l 1.4 ug/L
63281 1200261034 |1200261034 LB {Toluene 437 pg/Kg 219 ng/Kg
63281 {712EBOO1M3 (63282001 EB |Toluene 0.46 ng/L 2.3 pg/Kg
63281 712EBO01M3 63282001 EB jAcetone 28 ug/L 28.0 ng/Kg
63281 [712TBOOIM3 |63282002 TB  iToluene 0.5 ug/L 2.5 pg/Kg
63281 |{712TBO0OIM3 |63282002 TB jAcetone 2.4 pg/L 24.0 ug/Kg

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:

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

e 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.

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 Table 4 below.
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TABLE 4
Surrogate, MS/MSD, and LCS/AL.CSD Recoveries Out of QC Limits: VOC
Charleston Naval Complex, Zone |, AOCs 711, 715, and 718, Charleston, SC

61813, | 1200242137 | Vinyl acetate 56* /55.2* 61813 — All; | Detects-J, non-

61814 | LCS/ _ detects-UJ
1200242156 61814 - Al
LCSD 1,2,4-Trichlorobenzene | 134*/132.8* | 70-130 | 61813—All; | Detects only - J

61814 — Al

63281 1200261039 Vinyl acetate 68.8*/68.8° | 70-130 | 63281 —All Detects-J, non-
LCS/ detects-UdJ
1200261040
LCSD

* - out of control limits

Initial and Continuing Calibration Criteria

All initial calibration criteria and continuing calibration criteria were met, except as listed in
Table 5.

TABLE 5
Exceptions to Inilial Calibration Criteria and Continuing Calibration Criteria: VOC
Charleston Naval Complex, Zone |, AOCs 711, 715, and 718, Charleston, SC

VOA1-CCAL-06/11/02, Vinyl acetate 42.7% low 61677001
0942 2-Chloroethyl vinyl ether 26.5% low
RRF=0.040
VOAS8-CCAL-06/21/02, Trichloroethylene 22.5% high 61813 — All
0800 Tetrachloroethylene 20.8% high 61814 — Al
1,2,4-Trichlorobenzene 26.7% high
1,2,3-Trichlorobenzene 25.0% high
VOAB-CCAL-06/24/02, 2-Chloroethyl vinyl ether 63.8% high 62385001;
bt cis-1,2-Dichloropropene 24.5% high 62386001
1,2,3-Trichforobenzene 20.2% high ]
VOA1-ICAL-06/19/02, 2308 2-Chioroethyl vinyl ether RRF=0.043 63281 — All

Z1_AQC_711_715_718_DV_Summany_020827.00C
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TABLE 5
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria; VOC

Chanleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

VOA1-CCAL-07/12/02, Acetone RAF=0.049 63281 - All

0816
Bromomethane 29.8% high
Vinyl acetate 31.3% low
2-Chloroethyl vinyl ether RRF=0.040

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

¢ When the Average Relative Response Factor (RRF) was low in the initial calibration,
detected compounds were flagged “]”, and non-detected compounds were flagged “UJ”",
as estimated.

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

¢  When the Relative Response Factor (RRF) was low in the continuing calibration,
detected compounds were flagged “J”, and non-detected compounds were flagged “UJ”,
as estimated.

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.

Blanks
The SVOC target parameters detected in blank samples are listed in Table 6.
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TABLE G
Blank Contamination: SVOCs
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

62385 1200243012 1200243012 LB  |bis(2-Ethylhexyl)phthalate 2.1 pug/l 21.0 ng/L

62386 11200243012 |1200243012 LB  |bis(2-Ethylhexyl)phthalate 21 pa/L 21.0ug/L

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:

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

¢ [f 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.
Initial and Continuing Calibration Criteria

All initial calibration criteria and continuing calibration criteria were met, except as listed in
Table 7.

TABLE 7
Exceptions to Initial Calibration Criteria and Continuing Calibeation Criteria: SVOC
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

MSD5-CCAL-06/13/02, 7 is(2-ChIoroethyl)ether 35.7% high 61677001
1 1,2-Dichlorobenzene 20.6% high
Hexachlorocyclopentadiene 20.3% high
2,4—Dini;rophenoi 36.7% high

2-Methyl-4,6-dinitrophenol 35.7% high ]

bis(2-Ethylhexyl)phthalate 24.0% high

MSD2-ICAL-06/12/02, 0035 2-Nitrophenol o R°=0.985 61678001
Naphthalene R®=0.987
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TABLE?7
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

MSD2-CCAL-06/14/02,

m-Nitroaniline

25.0% low

61678001
1832

MSD8-ICAL-06/14/02, 2247 Benzoic acid R?=0.987 61813 — Al
2,4-Dinitrophenol R?=0.984 61814 - All
MSD8-CCAL-06/17/02, Benzyl alcohol 20.3% high 61813 - All
1400 4-Nitrophenol 21.3% high 61814 - Al

bis(2-Ethylhexyl)phthalate 23.6% high

Benzo(g.h,l)perylene 20.2% high

a-Nitroaniline 25.1% high
MSD8-CCAL-06/29/02, 2,4-Dinitrophenol 26.1% high 62385 -~ All
0934 o-Nitroaniline 26.5% high 62386 - Al

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

¢  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 “]” and non-detected compounds were flagged “U]J"”, 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.

¢  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.

Internal Standard Area

All internal standard areas were within QC limits except as noted below.

o Perylene-d12 in sample 61678001 had a 72.5% low recovery. Detects were qualified as
“J” and non-detects were qualified “UJ”.

Organochlorine Pesticide Analyses

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

ZI_AQC _711_715_718_DV_Summary 020827 0oC
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Recoveries - Surrogate, MS/MSD and LCS

All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in
Table 8 below.

TABLE S
Surrogate, MS/MSD and 1.CS Recoveries Out of QC Limits: Pesticides
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Chareston, SC

1200232114 LCS | Heptachlor 61677001 Detects-J,
non-detects-
uJ

62385 62385001 4-cmx 58* 60-150 62385001 Detects-J,
non-detects-
Decachlorebiphenyl 40* / 40* 60-150 uJ
62386 62386001 4-cmx 58*/75 60-150 62386001 Detects-J,
non-detects-
Decachlorobiphenyt 45* / 46* 60-150 uJ
* - out of control limits

Field Duplicate Samples

All Field Duplicate Samples were within acceptable quality control limits, except as noted.
No flags are applied due to Field Duplicate precision.

* The Percent Difference for Chlordane (tech) and gamma-Chlordane in the Native/Field
Duplicate sample 7185800202 / 718CB00202 was 43.7 percent and 44.6 percent,
respectively, with a 35 percent limit.

Initial and Continuing Calibration Criteria

All initial calibration criteria and continuing calibration criteria were met, except as listed in
Table 9.

TABLE S
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides
Charleston Naval Complex, Zone 1, AOCs 711, 715, and 718, Charleston, SC

ol A ol L

COD7-ICAL-06/11/02, 2211 Methoxychlor R =0.985 61677001

ECD1A-CCAL-06/14/02, Toxaphene 52.5% high 61678001
2000
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TABLE 8

Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides
Charfeston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

Chlordane (tech)

44.0% high

ECD1A-#1-CCAL-06/14/02, 61678001
2011
ECD1A-#2-CCAL-06/14/02, Chiordane (tech) 22.0% high 61678001
2011
ECD1A-CCAL-06/20/02, Toxaphene 37.5% high 61678001
1753
ECD1A-#1-CCAL-06/20/02, Endosulfan sulfate 16.0% low 61678001
2042 4,4-DDT 18.5% low
Endrin ketone 16.0% low
ECD1A-#2-CCAL-06/20/02, Endosulfan sulfate 22.5% low 61678001
2042
ECD5A-#1-CCAL-06/22/02, Aldrin 16.0% low 61813 - All
1718 Heptachlor epoxide 18.0% low
Endosulfan | 16.7% low
4,4-DDE 18.0% low
Endosulfan I 20.5% low
Endosulfan sulfate 17.5% low
4,4'-DDT 23.5% low
ECD5A-#1-CCAL-06/22/02, gamma-Chlordane 18.5% low 61813 - All
1718 alpha-Chlordane 19.8% low
ECDS5A-#2-CCAL-06/22/02, delta-BHC 17.0% high 61813 - All
1718 Dieldrin 26.5% high
Endrin 63.0% high
4,4'-DDD 48.5% high
Methoxychlor o 28.0% high
Endrin ketone 29.0% high
Endrin aldehyde 26.5% high
ECDSA-#1-CCAL-06/22/02, 4,4'-DDE 16.5% low 61813 - All
1929 28.5% low 61814 - Al

4,4-0DT
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TABLE 9
Exceptions to Initial Calibration Criteria and Continuing Cafibration Criteria: Pesticides
Charleston Navaf Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

ECDS5A-#1-CCAL-06/22/02,

| I

Methoxychlor 15.2% low 61813 - All
1929 61814 - Al
alpha-Chlordane 15.9% low
ECD5A-#2-CCAL-06/22/02, delta-BHC 20.0% high 61813 — All
1928 Dieldrin 30.5% high 61814 - Alt
Endrin 64.0% high
4,4-0DD 60.0% high
4,4'-DDT 19.0% low
Methoxychlor 21.0% high
Endrin ketone 31.0% high
Endrin aldehyde 31.5% high
ECD5A-#1-CCAL-06/22/02, Aldrin 15.6% low 61814 - All
2143 Endosulfan | 15.3% low
4,4'-DDE 17.5% low
Endosulfan II 21.5% low
4,4-DDT 33.5% low
Methoxychlor 17.7% low
gamma-Chlordane 17.5% low
ECD5A-#1-CCAL-06/22/02, alpha-Chlordane 18.4% low 61814 - All
2143
ECD5A-#2-CCAL-06/22/02, delta-BHC 20.0% high 61814 - All
214 gamma-BHC 16.0% high
Dieldrin 34.0% high
Endrin 71.0% high
4,4-DDD 69.0% high
4,4'-DDT 18.0% low
Methoxychlor 22.0% high
Endrin ketone 32.5% high
Endrin aldehyde R 33.0% high

ZI_AOC_711_715_718_DV_SummaRy_020827.00C
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TABLE 9
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesficides
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

ECD5A-#1-CCAL-06/27/02,

17.0% high

- alpha-BHC | 62386001
1626 delta-BHC 31.0% high
gamma-BHC 23.0% high
Heptachlor 21.0% high
Heptachlor epoxide 19.0% high
Dieldrin 39.0% high
Endrin 74.0% high
Endosulfan Il 17.5% high
4,4-DDD 61.5% high
Endosulfan sulfate 15.5% high
Methoxychlor 44.0% high
Endrin ketone 46.5% high
Endrin aldehyde 39.0% high
ECD5A-#1-CCAL-06/27/02, alpha-BHC 17.0% high 62386001
1840 delta-BHC 32.0% high
gamma-BHC 24.0% high
Heptachlor 21.0% high
ECD5A-#1-CCAL-06/27/02, Heptachlor epoxide 20.0% high 62386001
1840 Dieldrin 41.0% high
Endosulfan | 12.0% high
Endrin 58.0% high
Endosulfan I 19.5% high
4.4-DDD 58.0% high
B Endosulfan suifate 20.0% high
Wﬂimh;‘rt;h;)‘(;chlor 44.0% high
7 Endrin ketone 51.5% high
Endrin aldehyde 41.5% high

Flags were applied to the compounds in the associated samples in the following manner:
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¢  When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was
out in the initial calibration, al! associated samples were qualified. Detected compounds
were flagged “]” and non-detected compounds were flagged “UJ”, as estimated.

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

* 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.

Degradation

Pesticide degradation percent breakdown was within criteria, except as listed in Table 10
below.

TABLE 10
Pesticide Degradation Percent Breakdown Out of QC Limits: Pesticides
Charleston Naval Complex, Zone |, AOCs 711, 715, and 718, Charleston, SC

ECD5A-#1-06/22/02, 4,4-DDT 22.6* 15 61813 -All | 4,4-DDD Detects-J,

174 61814 - All | 4,4-DDE 'L"ﬁn-detects-
4,4.DDT

ECD5A-#2-06/22/02, 4,4-DDT 21.1* 15 61813 - All | 4,4-DDD Detects-J,

e 61814 - All | 4,4"-DDE Eﬂ"-detectS-
4,4-DDT

* - out of control limits

Second Column Confirmation

The second column confirmation percent difference (%D) for some detected parameters,
exceeded the 40 %D criteria. Those results were flagged "J", as estimated. The laboratory
reported the lower of the two concentrations. The individual samples and specific
compounds that were flagged are listed in Table 11 below.
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TABLE 11
Second Column Confinnation out of Criteria: Pesticides
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718 Charleston, SC

6178 7" 1VAWMS1 61678001 4,'-DE |

61678 711VAOWMS1 61678001 4,4-DDT

61813 7185B00102 61813001 gamma-Chlordane
61813 718SB00102 61813001 alpha-Chiordane
61813 718SB00202 61813002 gamma-Chlordane
61813 7185B00202 61813002 alpha-Chlordane
61813 7185800202 61813002 Chlordane (tech)
61813 718CB00202 61813003 Heptachlor epoxide
61813 718CB00202 61813003 4.4'-DDE

61813 718CB00202 61813003 gamma-Chlordane
61813 718CB00202 61813003 Chlordane (tech)
61814 7165800102 61814001 4,4-DDE

61814 7155B00202 61814003 4.4-DDT

61814 7155B00302 61814004 alpha-BHC

61814 715SB00302 61814004 beta-BHC

61814 7155B00302 61814004 delta-BHC

61814 7155B00302 61814004 4,4'-DDE

61814 7155B00302 61814004 4,4'-DDD

61814 7158B00302 61814004 gamma-Chlordane
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Polychlorinated Biphenyls (PCBs) Analyses

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

Holding Times

All holding times were met except for samples 61814004RE (7155B00302RE). This sample
was re-extracted 8 days beyond holding time. The original sample data was chosen as the
better set of data. No flags were applied to 61814004RE for holding time.

Initial and Continuing Calibration Criteria

All initial calibration criteria and continuing calibration criteria were met, except as listed in
Table 12.

TABLE 12
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria; PCBs
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

ECD3A-#1-CCAL-06/11/02, | Aroclor-1016 18.4% high 61677001
1516

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

*  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.
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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.

e 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.

e 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 natjve and its duplicate. This information can only be determined when target
compounds are detected.

e 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.

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

e 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 13.

TABLE 13
Blank Contamination: Metals
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

61677 |CCB | - CB | Barium 0.271 ug/L 1.365 pg/L
61677 |CCB CCB [Cadmium 0.376 g/l 1.88 pgfl
61677 |CCB CCB |Beryllium 0.242 ng/l 1.21 pglL
61677 |CCB CCB [Calcium 215 ug/L 107.5 ng/L
61677 |CCB CCB {Zinc 2.04 ug/L 10.2 ug/L
61677 |CCB CCB (lron 39 ng/L 19.5 ug/L
61677 |ICB ICB |Barium 0218 | pglL 1.09 pg/L
61677 |ICB ICB [Cadmium 0.328 ug/L 1.64 ug/L
61677 |1200234652 1200234652 LB |Zinc 2.08 ug/L 10.4 pug/L
61677 1200234652 (1200234652 LB |lron 26 ug/L 13.0 pg/L
61678 |ICB ICB [Barium 0.218 ug/L 13.0 mg/Kg
61678 {ICB ICB  {Cadmium 0.328 g/l 13.0 mg/Kg
61678 |CCB CCB |Barium 0.512 ug/L 0.128 mg/Kg
61678 |CCB CCB {Cadmium 0.479 g/l 0.120 mg/Kg
61678 |CCB CCB |Beryllium 0.25 ug/L 0.0625 mg/Kg
61678 |CCB CCB |Calcium 36.4 na/L 9.1 mg/Kg o
61678 |CCB | CCB Zlnc o 225 ug/L 0.5625 mg/Kg
61678 CCB CCB tlron 17.5 ng/L 4.375 mg/Kg
61678 CCB CCB {Magnesium 20.6 g/l 5.15 mg/Kg
61678 (CCB CCB :Manganese 0.569 ng/L 0.14225 mg/Kg
61678 CCB CCB (Cobalt 0.854 ug/L 0.2135 mg/Kyg
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TABLE 13
Blank Contamination: Metals
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

61678 |CCB CCB |Aluminum 16.6 pg/ 4.15 mg/Kg
61678 |CCB CCB (Chromium 0.768 | g/ 0.192 mg/Kg
61678 |CCB CCB |Sodium 92.3 /L 23.075 mg/Kg
61678 |CCB CCB |Vanadium 0.838 g/l 0.2095 mg/Kg
61678 |CCB CCB |Selenium 3.05 g/l 0.7625 mg/Kg
61678 |1200234646 (1200234646 LB  |Barium 0.025 | mg/Kg 0.125 mg/Kg
61678 |1200234646 |1200234646 LB |Cadmium 0.025 | mg/Kg 0.125 mg/Kg
61678 |1200234646 1200234646 LB |Calcium 1.69 mg/Kg 8.45 mg/Kg
61678 1200234646 |[1200234646 LB |Zinc 0.208 | mg/Kg 1.04 mg/Kg
61678 [1200234646 (1200234646 LB |lron 0.833 | mg/Kg 4.165 mg/Kg
61678 1200234646 |1200234646 LB  |Chromium 0.087 | mg/Kg 0.435 mgfKg
61678 |1200234646 [1200234646 LB  |Sodium 8.19 | mg/Kg 40.95 mg/Kg
61813 |CCB CCB |Barium 0.241 ng/L. 0.06025 mg/Kg
61813 |CCB CCB |lron 245 g/l 6.125 mg/Kg
61813 |CCB CCB |Nickel 1.97 ug/L 0.4925 mg/Kg
61813 |CCB CCB |{Beryllium 0.267 pg/l 0.06675 mg/Kg
61813 |CCB CCB jCalcium 18.3 ugfl 4.575 mg/Kg
61813 |CCB CCB {Cadmium 0.447 ug/L 0.11175 mg/Kg
61813 |CCB CCB |Thallium 314 | gl 07.85 mg/Kg
61813 |CCB CCB [Aluminum 39.3 ug/L 9.825 mg/Kg
61813 |CCB CCB Magnesium 46.3 ug/L 11.575 mg/Kg
61813 |CCB CCB iCopper 1.4 ng/l 0.35 mg/Kg
61813 |CCB CCB [Manganese 0.531 ng/l 0.13275 mg/Kg
61813 |1200239567 1200239567 LB |lron 0.364 | mg/Kg 1.82 mg/Kg
61813  |1200239567 (1200239567 LB |Lead 0.128 | mg/Kg 0.64 mg/Kg
61814 |CCB CCB Barium 0.241% g/l 0.06025 mg/Kg
61814 CCB CCB |lron 245 ug/L 6.125 mg/Kg
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DATA QUALITY EVALUATION SUMMARY

TABLE 13
Blank Contamination: Metals
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

61814 CCB CCB  |Nickel 197 | pglL 0.4925 mg/Kg

61814 |CCB CCB [Beryllium 0.267 ny/L 0.06675 mg/Kg
61814 |CCB CCB |Calcium 18.3 ug/L 4.575 mg/Kg
61814 |CCB CCB |Cadmium 0.447 | ugl | 0.11175mg/Kg
61814 (CCB CCB |{Thallium 31.4 ng/L 07.85 mg/Kg
61814 CCB CCB |Aluminum 39.3 ug/t 9.825 mg/Kg
61814 |CCB CCB |Magnesium 46.3 ug/L 11.575 mg/Kg
61814 |CCB CCB Copper 1.4 ug/L 0.35 mg/Kg
61814 |CCB CCB [Manganese 0.531 ug/l. 0.13275 mg/Kg
61814 {1200239567 1200239567 LB |iron 0.364 | mg/Kg 1.82 mg/Kg
61814 1200239567 {1200239567 LB |Lead 0.128 | mg/Kg 0.64 mg/Kg
61814 {715EB001M1 [61815001 EB  |Aluminum 35.3 ug/L 8.825 mg/Kg
61814 {715EBOOtM1 (61815001 EB (Barium 12.4 ug/L 3.1 mg/Kg
61814 |715EBOO1M1 |61815001 EB |Calcium 17000 po/L 4250 mg/Kg
61814 |715EBOO1IM1 ;61815001 EB jlron 18.9 ug/L 6.125 mg/Kg
61814 [715EBOO1M1 [61815001 EB [Magnesium 2250 ug/l 562.5 mg/Kg
61814 |715EBOO1M1 (61815001 EB |Manganese 1.69 ug/L 0.4225 mg/Kg
61814 |715EBOO1M1 61815001 EB  |Nickel 8.96 ug/L 2.24 mg/Kg
61814 |715EBOO1M1  |61815001 EB iPotassium 24.70 ng/L 617.5 mg/Kg
61814 |715EBO01M1{ 61815001 EB !Sodium 22000 pg/L 5500 mg/Kg
61814 |715EBO01M1 61815001 EB |Vanadium 1.07 ug/L 0.2675 mg/Kg
61814 [715EBO01M1 (61815001 EB |Zinc 2.46 ug/L 0.615 mg/Kg
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DATA QUALITY EVALUATION SUMMARY

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.

s 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.

Recoveries - MS/MSD and LCS

All Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control Sample (LCS)
recoveries were within acceptable quality control limits, except as noted in Table 14 below.

TABLE 14
MS/MSD, and LCS Recoveries and RPDs Out of QC Limits: Metals
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC

716VAOS1IM1 | Antimony 71.8* /625" 61677001 Detects-J, non-
MS/MSD detects-Ud
Potassium 68.5"/38.2* 80-120
Selenium 85.7/72.9* 80-120
Barium 193.4*/136.2* 80-120 61677001 Detects only - J
Nickel 198.8* /178.3* 80-120
Chromium 89.6/125.3" 80-120
Mercury 143.8*/ 128.3* 80-120
61813 718SB00102 Antimony 66.3" / 68.4* 80-120 61813 - All Detects-J, non-
MS/MSD - 61814 - All detects-UJ
Zinc 749.1* / 74.0* 80-120 139.2* | 35
Chromium 91.6/67.4* 80-120
Manganese 89.1/70.8" 80-120
Nickel 842/701* 80-120 1
Potassium | 93.7/61.1* 80-1 ?EM |
Lead 1324 /918 80-120 61813 - All Detects only - J
Sodium 12254/100 | 80-120 61814 - Al
Mercury 137.5" f137.7* 80-120
x - out of control limits I N S
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DATA QUALITY EVALUATION SUMMARY

Field Duplicate Samples

All Field Duplicate Samples were within acceptable quality control limits, except as noted in
Table 15 below. No flags are applied due to Field Duplicate precision.

TABLE 15
Field Duplicate RPDs Out of QC Limits: Metals
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SG

61813 | 7185B00202/ Arsenic 3.960 mg/Kg 2.640 mg/Kg | 40.0" 35
718CB00202
Calcium 72800 mg/Kg 47500 mg/Kg  42.1* 35
Copper 11.1 mg/Kg 7.6 mg/Kg 37.4* 35
Lead 19.8 mg/Kg 12.2 mg/Kg 47.5" 35
* - out of control limits

ICP Serial Dilution

All Serial Dilution recoveries were within acceptable quality control limits, except as noted
below.

¢ The serial dilution on sample 7185B00102 in SDG 61813 had a 10.6 percent difference for
Iron with a limit of 10 percent. All samples in SDG’s 61813 and 61814 were associated
with this serial dilution. All positive results were qualified “J” and all non-detects were
qualified “U]J".
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DATA QUALITY EVALUATION SUMMARY

Rejected Data

All of the rejected data listed in Attachment 1 were associated with re-runs and dilutions
(you can only have a single valid result per parameter per sample). No other data was
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 Zone I, AOCs 711,
715, and 718 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 |, AOC 711, 715, 718 - Data Validation

61677 711ZAOWSM1___|6167700f SW60108 |ANTIMONY 4.79|u ug/L
61677 [711ZAOWSM1___ 61677001 WG |METAL __ |SW6010B |BARIUM 2218 | 2210 lugl |Ms
61677 [711ZAOWSM1 __ |61677001 WG |METAL _ |SW6010B [CHROMIUM, TOTAL 4438 | 443y JugL |ms
61677 '711ZAOWSM1___ 161677001 WG IMETAL _ |SW60108 |COPPER 785B | 7.85J lugl B
61677 {711ZAOWSM1___|61677001 WG_ IMETAL _ |SW6010B IMAGNESIUM 14508 | 14501 lugl B
61677 711ZAOWSM1 161677001 WG |METAL __ |SW6010B |NICKEL 1.25/B 12510 lugL |MS )
61677 I711ZAOWSM1 161677001 WG |METAL _ |SW6010B |[POTASSIUM 19608 | 1960 lugl |MS
61677 711ZAOWSM1 161677001 WG_ IMETAL __ |SW5010B |SELENIUM 267U | 26710 Jugl [Ms |
61677 '711ZAOWSM1 (61677001 WG METAL _ |SW6010B |SODIUM 42608 | 4260lJ jugl (B
61677 /711ZAOWSM1__ |61677001 WG |METAL _ |SW6010B |VANADIUM 3.02B | 3020 |ugl iB
61677 711ZAOWSM1 61677001 WG_ |PEST _ |SW8081A |HEPTACHLOR 0.039U | 0.039'UJ ugl |BS
61677 I711ZAOWSM1 161677001 WG IPEST  |SW8081A IMETHOXYCHLOR 037U | 037UJ lugl IIC )
61677 711ZAOWSM1 161677001 WG |SVOA  |SW8270C |bis(2-ETHYLHEXYL) PHTHALATE 1.9 19J fugl lcc
61677 |711ZAOWSM1 _ 81677001 WG  1VOA SW8260B |2-Chloroethyl vinyl ether 51U 5IUJ jugl CC
61677 711ZAOWSMi 61677001 WG |VOA SW8260B _|Vinyl acetate 10]U 10/UJ_|ugl |cC
61678 1711VAOWSM1 161678001 SO |METAL _ |SW6010B |BARIUM 27BN 271J |mg/kg |IB )
61678 711VAOWSM1 161678001 SO |METAL _ |SW6010B |BERYLLIUM 0.191B_ | 0.191}J |mgkg |IB
61678 |711VAOWSM1 _ |61678001 SO IMETAL _ |SW6010B |CADMIUM ) 08568 | 0.856lJ mgkglB
61678 |711VAOWSM1 (61678001 SO IMETAL _ |SW60108 |COBALT 498B | 498l |mgkg|IB )
61678 |711VAOWSM1 61678001 SO |METAL _ |SW6010B |MAGNESIUM 932|BN* | 932lJ  |morkg |IB
161678 |711VAOWSM1 (61678001 SO |METAL  |SW7471A |[MERCURY 001BN | 001y |mgkgle
61678 '711VAOWSM1 161678001 SO |METAL _ |SW6010B |NICKEL 726BN | 7.26]J ImgkglB
61678 |711VAOWSM1___ 61678001 SO |METAL _ |SWB010B |POTASSIUM 378BN | 378l) |mgkg|lB |
61678 |711VAOWSM1___ |61678001 SO |METAL _ [SW6010B |SODIUM 448/B 448y |mgrkg 1B
61678 |711VAOWSM1 __|61678001 SO |PEST  |SWB081A |ENDOSULFAN SULFATE 1.6/JP 16{J  lughkg |CC_
61678 | 711VAOWSM1 __|61678001 SO |PEST _ |SWB8081A |p,p-DDE 26l0P | 26J lugkg '2C
61678 711VAOWSM1___ [61678001 SO |PEST __ |sws081A |p,p-DDT 17.20P | 1720 lugkg ICC,2C
61678 |711VAOWSM1 61678001 SO |SVOA _ [SW8270C |2-NITROPHENOL 473)U 4731UJ |ughg |IC
(61678 |711VAOWSM1___|61678001 SO |SVOA  |sws270C [3-NITROANILINE 2200lu | 2200lu  lugikg IcC
161678 |711VAOWSM1 161678001 SO |SVOA _ |SW8270C |BENZO{a)PYRENE 173]J 173lJ_ |ug/kg |IS
61678 |711VAOWSM1 61678001 SO |SVOA  |swa270C |BENZO(b)FLUORANTHENE 473)U 473lUJ_jugkg |1
161678 | 711VAOWSM1 61678001 SO {SVOA _ |SW8270C |BENZO(g,h,)PERYLENE 473y 47310J lugikg IS

Pa: })HO



[711VAOWSM1
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Attachment 1 - Chang
. Zone |, AOC 711, 718,

'SW8270C

4alifiers and Results
3 . Data Validation

61678 |71 BENZO(k)FLUORANTHENE U uJ

61678 |711VAOWSM1 61678001 SO |SVOA  |Swa270C |CARBAZOLE 473|U 473lud_lugig lis

61678 |711VAOWSM1  '61678001 SO {SVOA  |SW8270C |DIBENZ(a,h)ANTHRACENE 473|U a73us lugkg lIS
61678 |711TVAOWSM1 161678001 SO ISVOA  |Sws270C [DI-n-OCTYLPHTHALATE 473U 473U jugkg |IS )
61678 |711VAOWSM1 161678001 SO [SVOA _ |SW8270C |[INDENO(1,2,3-c,d)PYRENE 473|U 473UJ_lugkg 1S

61678 |711VAOWSM1 61678001 SO ISVOA  |SWB270C |NAPHTHALENE 473|U 473U jugkg [IC

61813 |718CB00202 161813003 SO |METAL __SW60108 |ANTIMONY 048UN | 048/UJ |mgkg MS

61813 7185800102 61813001 SO |METAL _ |SW60108 |ANTIMONY 0.541]UN | 0.541/UJ |mgkg IMS
61813 {718SB00202  |61813002 SO |METAL _ |SW6010B |ANTIMONY 0.513(UN | 0.513]UJ |mgrkg |MS
61813 (718CB00202  |61813003 SO IMETAL _ |SW6010B |BARIUM 10.8{B 108l |mghkglls
61813 |7185B00102 61813001 SO |METAL _ |SW6010B |BARIUM 1418 140 |mgikg B |
61813 [718SB00202 61813002 SO [METAL _ |SW6010B [BARIUM 15|B 15 |mgrkg |IB
61813 1718CB00202 61813003 SO IMETAL  |SW6010B |BERYLLIUM 0.179(B_ | 0.179lJ  |mgrkg |IB 3
61813 (7185800102 61813001 SO IMETAL _ |SW6010B |BERYLLIUM 0288 | 028 |mgkg|B

61813 |7185B00202 61813002 _ |SO |METAL _ |SW60108 |BERYLLIUM 02418 | 0241]J  mgkg|IB

61813 1718CB00202 61813003 SO [METAL _ |SW6010B |CADMIUM | 025B | 025J |mgkg|IB

61813 7185800102 61813001 SO IMETAL __ |Sw60108 |CADMIUM 0.286(B | 0.286lJ |mgrkg 1B

61813 [7185B00202  |61813002 SO |METAL  |SW5010B {CADMIUM 0.342]B | 0.342J Imgtkg |IB

61813 |718CB00202 61813003 SO IMETAL _ |SW60108 |CHROMIUM, TOTAL 235N | 235  mgkg MS
61813 7185B00102 61813001 SO |METAL _ |SW6010B |CHROMIUM, TOTAL 337IN_ | 337 mg/kg |MS

61813 17185B00202  |61813002 SO |METAL _ |SW6010B |CHROMIUM, TOTAL 238N | 238J |mgkgiMS B
61813 |718CB00202 61813003 SO |METAL _ |SW6010B |COBALT 06588 | 0.658) Imgkg|IB

61813 (718SB00102 161813001 SO |METAL _ |SW6010B |COBALT 092B | 092 |mgkg|B |
61813 17185B00202 61813002 SO [METAL  |SW6010B |COBALT  TosoelB | 0898l |mgkallB |
61813 _|718CB00202 61813003 SO |METAL  |SW6010B |IRON 3290E | 3290J Imglkg [SD '
61813 718SB00102 161813001 iSO METAL _ |SW6010B |IRON 5220 E | 522000 imgkg|SD
61813 ,718SB00202 /61813002 'SO |METAL __ |SW6010B |IRON 4450(E | 4450l) |mgkg|SD
61613 _718CB00202 61813003 SO IMETAL SWE010B |LEAD 122[N* | 12200 imgkg [MS
61813 7185B00102  {61813001 SO |METAL _ [SW6010B [LEAD 876N | 676l |mg/kg |MS

61813 (7185800202 61813002 1SO |METAL _ |SW6010B |LEAD 19.8N° | 19.8lJ  |mgkg MS :
61813 718CB00202 161813003 SO |METAL _ |SW6010B |MANGANESE 39.8/N 398l [mgkg[Ms |
61813 |7185B00102 161813001 SO |METAL _ |SW6010B |MANGANESE 744N | 7440  Imgkg|MS |

Page 2 of 10



Attachment 1 - Changed Qualifiers and Results
Zone |, AOC 711, 715, 718 - Data Validation

61813 7185800202 61813002 SO |METAL __ |SW6010B |MANGANESE 559N | 5594 |mg/kg |MS

61813 W_f}zjscsoozoz 61813003 S0 |METAL  [sw7471A [MERCURY | 0011]BN | 0011l [mgkg [MS

61813 17185800102 161813001 SO IMETAL _ [SW7471A IMERCURY 0.011/BN | 0.011}J |mgikg[MS |
61813 '718SB00202 161813002 SO |METAL _ [sw7471A [MERCURY 0.01BN | 0014  imgkgMs
61813 :718CB00202 61813003 SO |METAL _ [SW6010B |[NICKEL 763BN | 7634 [mgkgMS
61813 '718SB00102 61813001 (SO |METAL _ |SW6010B |NICKEL | 148N | 148J  |mg/kg [MS
61813 718SB00202 161813002 SO IMETAL _ {SW6010B |NICKEL 11.2/N 11.21)  |mg/kg |MS
61813 718CBO0202 161813003 SO |METAL _ [SW6010B |POTASSIUM 72BN | 3721J  Imgikg IMS
61813 {718SB00102 161813001 SO |METAL _ [SW6010B [POTASSIUM ) 683BN | 683J 'mgikg [MS

'61813 _1718SB00202 61813002 SO |METAL _ |SW6010B |POTASSIUM 518BN | 518 |mg/kg [MS

61818 1718SB00102 61813001 SO |METAL _ [SW6010B |SELENIUM 0.376(B_ | 0.376lJ |mg/kg |IB

61813 7185800202 161813002 SO |METAL _ [SW6010B [SELENIUM 04178 | 0.417lJ  Imgkg|B
61813 718CB00202 61813003 SO |METAL _ |SW6010B |SODIUM 211/B 211 Imgrkg [MS T
61813 |7185B00102 61813001 SO |METAL _ |SW6010B [SODIUM 391|B 391[J  Imgrkg [MS |
61813 |718SB00202 61813002 SO [METAL _ sws010B [SODIUM 340/B 340l Img/kg [MS

61813 1718CB00202 61813003 SO [METAL __ [SW6010B |THALLIUM 1.1]B 11U |mg/kg |BL

61813 1718SB00102 61813001 SO IMETAL _ [SW6010B |THALLIUM 2228 | 222U imgkglBL
61813 1718SB00202 61813002 SO |METAL __ |SW6010B [THALLIUM 1918 | 191U Imgkg [BL

61813 |718CB00202 61813003 SO |METAL _ [swe010B |ZINC 302N | 30.2J mg/kg IMS,MD
61813 |718SB00102 61813001 SO |METAL _ [SW6010B |ZINC 305|N* | 305[J Imgkg [MS,MD
61813 |718SB00202 61813002 SO |METAL _ [SW6010B {ZINC 431N | 431]y  Imgkg |MSMD
61813 |718CB00202 61813003 SO |PEST  |SW8081A |ALDRIN 142U | 142]UJ lug/kg jCC |
61813 1718SB00102 61813001 so_ IPEST  |swsos1A |ALDRIN 7.5/U 75U lugikg lcC
61813 _ 7185800202 61813002 SO |PEST __ |Sw8081A |ALDRIN 142U | 14.2luJ |ugkg |CC
161813 {718CB00202 61813003 SO |PEST  |sws081A [ALPHA-CHLORDANE 74P | 74 lugkg jcc
61813 7185800102 61813001 SO |PEST _ [sw&081A |ALPHA-CHLORDANE 1.1{0P 1.1 lugkg |CC,2C
61813 7185800202 61813002 so IPEST  |swaos1A |ALPHA-CHLORDANE 3.1|JP 31y lugkg lcC2C
61813 _|718CB00202 61813003 SO |PEST _ |SW8081A |Chiordane 212)P 212l |ugkg l2C
61813 718SB00202 61813002 SO |PEST __ [SW8081A |Chlordane 136JP | 136]J  |ugkg |2C

61813 |718CB00202 61813003 SO |PEST _ [Sw8081A |ENDOSULFAN | 142U | 142]UJ Jugkg |CC
61813 |718SB00102 61813001 SO |PEST  [SW8081A |ENDOSULFAN | 7.5/U 7.5UJ _lugkg |CC
61813 7185B00202 61813002 SO |PEST  |sw8081A [ENDOSULFAN | 142]U | 14.2lUJ |ugkg |CC ]
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f Attachment 1 - Changey’ “ualifiers and Results :
{ Zone |, AOC 711,714 3 - Data Validation ¢

61813 |718CB00202 61813003 SO |PEST SW8081A |ENDOSULFAN II 27.3jU 27.3{UJ |ug/kg |CC ?
61813 17185800102 61813001 SO |PEST SW8081A IENDOSULFAN II 14.4{U 14.4/UJ |ug/kg |CC !
61813 17185B00202 61813002 SO |PEST SWg081A |ENDOSULFAN II 27.3|U 27.3]UJ |ug/kg |CC
61813 1718CB00202 61813003 SO |PEST SW8081A [ENDOSULFAN SULFATE 27.3)U 27.3lUJ lug/kg |CC
61813 718SB00102 161813001 SO |PEST SW8081A |ENDOSULFAN SULFATE 14.4{U 14.4UJ  lugkg {CC

61813 1718SB00202 61813002 SO |PEST SW8081A |ENDOSULFAN SULFATE 27.3)U 27.3|UJ_jugkg iICC
61813 1718CB00202 61813003 SO |PEST SW8081A |GAMMA-CHLORDANE 21.4/P 21.4/J  lugkg [CC2C
61813 [718SB00102  :61813001 SO IPEST SW8081A |GAMMA-CHLORDANE 4.9[JP 49J  lugkg iCC,2C j
61813 i718SB00202 61813002 SO |PEST SW8081A |GAMMA-CHLORDANE 13.6/JP 13.6J _ lug/kg |{CC,2C j
61813 1718CB00202 61813003 SO |PEST SW8081A |HEPTACHLOR EPOXIDE 13.8{JP 13.8J  jugkg {CC,2C |
61813 718SB00102 61813001 SO |PEST SW8081A |HEPTACHLOR EPOXIDE 7.5(U 7.5UJ jug/kg {CC

61813 718SB00202 61813002 SO |PEST Sw8081A |HEPTACHLOR EPOXIDE 4J 4 lugkg ICC

61813 718CB00202 61813003 SO IPEST SW8081A IMETHOXYCHLOR 142U 142/UJ  ugkg {CC
61813 |718SB00102 161813001 SO  {PEST SW8081A IMETHOXYCHLOR 74.7\U 74.7\UJ _lug/kg :CC |
61813 7185800202 161813002 iSO {PEST SW8081A |METHOXYCHLOR 142/U 142/UJ lugkg (CC |
61813 718CB00202 61813003 SO  IPEST SW8081A ip,p'-DDD 27.3|U 27.3lUJ {ughkg IPD |
61813 |718SB00102 161813001 SO (PEST  ISW8081A |pp-DDD 3.2 32J lugkg IPD
61813 |718SB00202 161813002 SO {PEST SW8081A |p,p'-DDD 27.3|U 27.3lUJ uglkg {PD
61813 [718CB00202 161813003 iSO |PEST SW8081A {p,p'-DDE 5.2/P 520 lugkg jCC,2CPD |
61813 7185800102 61813001 SO |{PEST SW8081A {p,p'-DDE 4.3)J 4.3lJ  lug/kg ICC,PD |
61813 {718SB00202 61813002 SO |PEST SW8081A ip,p'-DDE 27.3|U 27.3]uJ lug/kg |CC,PD
61813 {718CB00202 61813003 SO |PEST SW8081A |p,p'-DDT 27.3|U 27.3)UJ juglkg {CC,PD
61813 [718SB00102 (61813001 SO |PEST SW8081A ip,p-DDT 14.4/U 14.4/UJ lugkg |CC,PD
61813 17185B00202 161813002 SO |PEST SW8081A ip,p-DDT 27.3)U 27.3UJ jug/kg iCC,PD
61813 1718CB00202 61813003 SO |SVOA SW8270C |2,4-DINITROPHENOL 1750/U 1750]UJ _‘ug/kg |IC N
61813 718SB00102  {$1813001 SO |SVOA Sw8270C 2,4-DINITROPHENOL 1840/U 1840{UJ |ug/kg |IC

61813 1718SB00202 61813002 SO |SVOA SW8270C 12,4-DINITROPHENOL 1750{U 17501UJ ug/kg {IC

61813 1718CB00202 61813003 iSO IsvoA SW8270C |BENZO(g,h,))PERYLENE 35(J 3514 juglkg {CC |
61813 718CB00202 61813003 SO |SVOA SW8270C |Benzoic acid 1750{U 1750]UJ  jug/kg |IC |
61813 |718SB00102 (61813001 SO __ |SVOA SW8270C |Benzoic acid 1840;U 1840/UJ lug/kg |IC ;
61813 17185B00202 61813002 SO___|SVOA SW8270C |Benzoic acid 1750U 1750(UJ  lugkg |IC i
61813 {718CB00202 161813003 SO {SVOA SW8270C |bis{2-ETHYLHEXYL) PHTHALATE 42|J 421 lug/kg |CC i
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Attachment 1 - Changed Qualifiers and Results
Zone |, ACC 711, 715, 718 - Data Validation

SVOA

61813 17185B00202 61813002 SO SW8270C |bis(2-ETHYLHEXYL) PHTHALATE 264(J 264|J  lugkg |CC

/61813 i718CB00202 161813003 SO IVOA SW8260B |TOLUENE 1.6 4.5/U iug/kg |BL

61813 :718SB00102 61813001 SO IVOA SW8260B |TOLUENE 24J 51U fug/kg {BL 3
61813 7185800202 61813002 SO IVOA SW8260B [ TOLUENE - 128 48U jug/kg |BL

61813 ‘.ZJQQEQQ.%QE 161813003 SO |VOA SW8260B |Vinyl acetate 89U 89UJ lugkg BS s
61813 7185800102 (61813001 SO {VOA SW82608 |Vinyl acetate 10.31U 10.31UJ lug/kg IBS B
61813 17185B00202 161813002 SO |VOA SW8260B |Vinyl acetate 8.61U 9.61UJ ug/kg IBS

}{51@14}_% ~1715CB00102 61814002 SO |METAL SW6010B |ANTIMONY 0.516/JUN | 0.516(UJ Img/kg |MS

1\46_}1814 1715SB00102 61814001 SO |METAL SW6E010B |ANTIMONY 0.507IUN 1 0.5071UJ img/kg IMS

161814 17155800202 61814003 SO |METAL SWE0108 |ANTIMONY 0.502]UN | 0.502{UJ |mg/kg [MS .
61814 17155B00302 61814004 SO |METAL SW6010B |ANTIMONY 0.5211UN | 0.521{UJ mg/kg |MS

161814 |715CB00102 61814002 SO |METAL SW6010B {BARIUM 20.4B 20.4J |mg/kgIB

f61814 7158800102 61814001 SO |METAL SWE010B |BARIUM 20.1B 20.14J  Img/kg {IB

161814 '7155B00202 61814003 SO |METAL SW6E010B |BARIUM 16.8/B 16.81d Img/kg|{lB

61814 1715SB00302 61814004 SO |METAL SWE010B {BARIUM 20.6/B 20.6iJ mgkg B

161814 |715CB00102 61814002 SO [METAL SW6010B {BERYLLIUM 0.107 B 0.107|J  img/kg |I1B
i61814 7155800102 61814001 SO |METAL SW6010B |BERYLLIUM 0.108 B 0.108/J imgkg |IB |
E§1814 7158B00202 61814003 SO |METAL SW6010B |BERYLLIUM 0.103/B 0.103J img/kg |IB ‘
E§1814 7155B00302 61814004 SO |METAL SWE010B {BERYLLIUM 0.137|B 0.137J  img/kg |IB

61814 1715CB00102 61814002 SO  |METAL SW6010B |[CADMIUM 0.028/B 0.0281U  Img/kg 1BL

61814 |7158B00102 61814001 SO |METAL SW6010B |[CADMIUM 0.045{B 0.045lU  Img/kg {BL

61814 {7155B00302 61814004 SO IMETAL SW6010B |CADMIUM 0.095/B 0.095/U  Img/kg {BL

161814 {715CB00102 61814002 SO |METAL SW6010B |CALCIUM 538|B 538U Img/kg |BL

é;k61814 {7155B00102 61814001 SO IMETAL SWe010B |CALCIUM 552/B 5521U  Img/kg {BL

i61814 7158B00202 61814003 SO [METAL SW6010B |CALCIUM 542/B 542|U  Img/kg IBL

iﬁlﬁli‘._‘ 7155800302 61814004 SO |METAL SW6010B |CALCIUM 888/B 888U img/kg |BL

61814 1715CB00102 61814002 SO _|METAL Swe010B |CHROMIUM, TOTAL 12.3|N 12.3/J  img/kg IMS

61814 17155B00102 61814001 SO |METAL SW6010B ;CHROMIUM, TOTAL 11.8/N 11.8}J  img/kg IMS

61814 17155B00202 61814003 SO |METAL SW6010B {CHROMIUM, TOTAL 11.3|N 11.3.J  |mg/kg |MS
E61814n 7158800302 61814004 SO |METAL SW6010B |[CHROMIUM, TOTAL 17.7iN 17.7id  |mg/kg {MS

61814 1715CB00102 61814002 SO |METAL Swe010B JCOBALT 0.834|8 0.834J Img/kg |IB !
61814 ,7155B00102 161814001 SO IMETAL SWe010B |COBALT 0.79iB 0.79{J  |mg/kg !B
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61814 7155800202 61814003 SW6010B |COBALT B J :

61814 715SB00302 61814004 SO |METAL _ |SW6010B [COBALT 0.856B | 0.856lJ  img/kg |IB |
61814 [715CB00102 (61814002  |SO |METAL _ |SW6010B [COPPER 2.26)B 226l  Imglkg |IB f
61814 '715SB00102 161814001 SO |METAL _ |SW8010B |COPPER 1.74|B 174 imgikg |IB :
61814 7155800202 161814003 SO |METAL _ |SW6010B |COPPER , 2.39B 2.39lJ  Img/kg |IB |
61814 1715CB00102 161814002 SO |METAL  |SW6010B |IRON 6300[E | 6300{J img/kg |SD
61814 715SB00102 61814001 SO |METAL _ |SW6C10B |IRON 6580|E 6580J  ‘mgikg [SD |
61814 (7155800202 161814003 SO |METAL  [SW6010B |IRON 6630(E | 6630lJ  img/kg |SD

61814 '715SB00302 161814004 SO |METAL  |Sw6010B {IRON 8760/E 8760,J  |mg/kg |SD

61814 715CB00102 161814002 1SO  IMETAL __ |SW6010B |LEAD 613N | 6130 Imgikg IMS
61814 (7155800102 [61874001 SO |METAL  SW6010B |LEAD SO7TIN'_| 587 |mglkg |MS

61814 |7158B00202 |61814008 |SO  IMETAL _ [SW6010B |LEAD 539IN"_| 539  Imghkg |MS

61814 |715SB00302  :61814004 SO IMETAL  |{SW6010B |LEAD 14.4/N" 1440  imgkg MS
61814 [715CB00102 161814002 SO IMETAL _ [SW6010B |[MAGNESIUM 408iB 408U |mg/kg |BL |
‘61814 |7158B00102  [61814001 SO IMETAL _ |SW6010B |[MAGNESIUM 397|B 397]U  img/kg |BL

61814 [7155B00202 (61814003 SO |METAL _ |SW6010B |MAGNESIUM 370|B 370[U__ jmagrkg |BL

61814 7155800302 161814004 SO |METAL _ |SW6010B |MAGNESIUM 4368 436)U  |mg/kg |BL

61814 |715CB00102 161814002 SO |METAL  |SW6010B |MANGANESE 10.8|N 10.8{J _ |mg/kg IMS

61814 |715SB00102 61814001 SO |[METAL  Swe010B |MANGANESE 10.1}N 10.1]J  |mg/kg IMS |
/61814 |715SB00202 61814003 SO |METAL  |SW6010B |MANGANESE 9.39|N 9.39lJ  |mg/kg {MS

61814 7158B00302 61814004 SO METAL SW6010B {MANGANESE 11.7IN 11.7|J mg/kg {MS

61814 |715CB00102 61814002 SO |METAL  |SW7471A [MERCURY 0.008{BN | 0.008lJ  [mg/kg [MS |
61814 1715SB00102  |61814001 SO |METAL _ |SW7471A |MERCURY 0.007{BN | 0.007lJ |mghkg|MS
61814 {7155B00202 161814003  |SO  |METAL _ |SW7471A {MERCURY 0.011|BN | 0.011lJ  img/kg IMS
61814 _|7158B00302 61814004 SO |[METAL _ [SW7471A {MERCURY 0.072{BN | 0.072]J mgkgIMS |
'61814 |715CB00102 61814002 SO |METAL  |SW6010B |NICKEL 40BN | 401 |mgkg|MS
61814 715SB00102 61814001 SO |METAL _ |SW6010B {NICKEL 3.8/BN 3.8J  |mg/kg [MS

61814 17155800202 61814003 SO IMETAL _ |SW6010B {NICKEL 3.5BN 35J  |mgikg IMS
161814___ 7155800302 61814004 SO |METAL  |SW6010B |NICKEL 517|BN | 5170  Ima/kg IMS ?
61814 |715CB00102 61814002 SO [METAL _ {SW6010B [POTASSIUM 247BN | 247|UJ |mg/kg |BLMS
61814 |7155B00102 61814001 SO |METAL  |SW6010B [POTASSIUM 244/BN | 244UJ |mg/kg [BLMS |
61814 {715SB00202  |61814003 SO |METAL  |SW6010B |POTASSIUM 25BN | 225|uJ |mgikg [BLMS |
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61814 17155800302 61814004 SO [METAL  [SW6010B [POTASSIUM 204]BN | 294UJ |mgrkg |BLMS
61814 17155800302 61814004 SO |METAL _ |SW6010B |SELENIUM 04138 | 0413y |mgkgllB |
61814 .715CB00102 61814002 SO IMETAL  |Sws010B |SODIUM 272B | 272U Imgkg |BL B
61814 7158B00102 161814001 SO |METAL _ /SWe6010B [soDIUM 265B | 265U Imgkg BL |
61814 715SB00202 (61814003 SO |METAL __|SW6010B |SODIUM 2338 | 233U Imgkg|BL
61814 | 715SB00302 61814004 SO |METAL _ |SW6010B [SODIUM 269B | 269U |mghkg|BL i
61814 ,715CB00102  |61814002 SO |METAL _ |SW6010B |ZINC 9|N* olJ imgkg MSMD |
61814 715SB00102 _ |61814001 SO |METAL _ [swe0108 |ZINC 851IN* | 851J  img/kg |MS,MD
61814 1715SB00202 61814003 SO |METAL _ |Sw6010B |ZINC BN 8J _img/kg IMS,MD
61814 7155800302 61814004 SO |METAL _ |swe010B [ZINC 255N* | 2554  Img/kg IMS,MD
61814 | 715SB00302AE 61814004 so__|pcs SW8082 |PCB-1016 (AROCHLOR 1016) 359U | 359R lugkg RE
61814 | 715SB00302RE _ |61814004 so__|pcs Sws0s2_ |PCB-1221 (AROCHLOR 1221) 359U | 359R |ugkg |RE

61814 |715SBO0302RE 161814004 S0 |pcs SW8082 |PCB-1232 (AROCHLOR 1232) 359U | 359R lugkg |[RE
61814 |715SB00302RE__|61814004 so__|pcB SW8082 |PCB-1242 (AROCHLOR 1242) 359U | 359R lugkg [RE
61814 [715SBO0302RE 161814004 so |pcB SW8082 _|PCB-1248 (AROCHLOR 1248) 359U | 359R |ugkg IRE

61814 17158B00302RE _ |61814004 so |pca SW8082 |PCB-1254 (AROCHLOR 1254) 729U | 729R |ugkg RE

61814 |715SBO0302RE  |61814004 SO __|PCB SW8082 |PCB-1260 (AROCHLOR 1260) 5.71d 57R  lugkg IRE |
61814 (715CBO0102 161814002 |SO |PEST _ |SW8081A |ALDRIN 15U 1.5UJ _|ugikg |CC

61814 7158B00102 61814001 SO |PEST  [swaos1A |ALDRIN 15U 1.5/UJ lugkg |CC )
61814 17155800202 61814003 SO |PEST _ |SWB8081A |ALDRIN i 18U 15UJ |ugkg cC |
61814 1715SB00302 61814004 SO |PEST  [sws0s1A |ALDRIN 1.4]U 14UJ Jughkg [CC |
61814 1715SB00302 61814004 SO |PEST  |SWa0s1A [ALPHA BHC 0.55lJP | 055J lugkg 12C |
61814 1715CB00102 61814002 SO |PEST  [sws081A |ALPHA-CHLORDANE 1.5U 1.5/UJ_|ughkg |CC |
61814 7155800102 61814001 SO |PEST  [sw8081A |ALPHA-CHLORDANE 1.5]U 1.5UJ _fugkg |CC

61814 | 7155800202 61814003 SO |PEST  [sws0s1A |ALPHA-CHLORDANE 1.5/U 1.5/UJ_|ugkg |CC
61814 17155B00302 61814004 SO |PEST _ |SW8081A |ALPHA-CHLORDANE 3.7)P 370 lugkg |CC
61814 7155800302 61814004 SO |PEST _ |SW8081A |BETA BHC 1,JP 1 lugkg l2c |
61814 [715SB00302 61814004 SO |PEST  |SWB8081A [DELTA BHC 1.21JP 120 lugkg l2C |
61814 715CB00102 61814002 SO |PEST _ |Sw8081A |ENDOSULFAN | 1.5U 1.5/UJ lugkg ICC

61814 715SB00102_ 61814001 SO |PEST  |SW8081A |ENDOSULFAN | 15U 1.5/UJ _Jugrkg |CC

61814 [7158B00202 (61814003 SO |PEST  |sws081A |[ENDOSULFAN | 15]U 1.5/UJ |ugrkg |CC

61814 17155800302 161814004 SO |PEST _ |SW8081A |ENDOSULFAN | 1.4]U 14U Jugkg jCC |
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Attachment 1 - Chang
Zone |, AOC 711, 71

SW8081A

ENDOSULFAN Il

ualifiers and Results
8 - Data Validation

61814 | _ 2.9U 2.9/UJ_|ugkg |CC
61814 715SB00102 161814001 SW8081A |[ENDOSULFAN || 2.9/U 2.9lUJ |ugkg |CC
61814 7155800202 161814003  |SO IPEST  !SW8081A |ENDOSULFAN I ) 28lU | 28UJ |ugkg ICC |
61814 715SB00302 (61814004 SO IPEST  SW8081A |ENDOSULFAN Il 2.7U 27uJ ugkg lcC
61814 ;7150800102 161814002 SO |PEST __ [SWB081A |GAMMA-CHLORDANE 15U 1.5/UJ_lugkg |CC
61814 7155800102 161814001 SO [PEST _ |SWB8081A |GAMMA-CHLORDANE 1.5]U 15U |ugkg [CC |
61814 7155800202 61814003 SO IPEST _ |SW8081A |GAMMA-CHLORDANE 1.5]U 1.5/UJ_|ughkg |CC z
61814 |715SB00302  |61814004 SO |PEST  [SWB081A |GAMMA-CHLORDANE 10.4]P 10.4J  |ughkg 126CC |
61814 {7150800102 61814002 SO |PEST _ |[SW8081A [METHOXYCHLOR 149U | 149)us lugkg |CC
61814 7158B00102  |61814001 SO |PEST  [SW8081A [METHOXYCHLOR 151U | 151uJ lugkg ICC
61814 |715SB00202 161814003 SO |PEST  |SWB8081A [METHOXYCHLOR 1470 | 147U lugkg |CC
51814 17155B00302 61814004  |SO |PEST _ |SW8081A [METHOXYCHLOR 144]U | 141w |ugkg [CC
61814 |715CB00102 61814002 SO |PEST  |[SW8081A ip,p-DDD 19 19J lugkg PD
61814 7158800102 [61814001 SO |PEST _ |SW8081A |p,p-DDD 2.1]d 20 lugkg PO
61814 [715SB00202 61814003 SO |PEST  |sws081A |p,p-DDD 0.52]J 0.521) _ jugkg |PD
61814 17155800302 61814004 SO |PEST  |SW8081A |p,p-DDD 223P | 223  lugkg [2CPD
715CB00102 61814002 SO |PEST _ [swg0s1A |p,p-DDE 2.9/U 29U lugkg (PDCC
7155800102 61814001 SO |PEST  [SW8081A |p,p-DDE 0.85JP | 085 lugkg |2CPD,CC |
7155800202 61814003 SO |PEST  |SW8081A |p,p-DDE 2.8|U 28{UJ |ugkg [PD.CC |
7155800302 61814004 SO {PEST  |SW8081A |p,p-DDE 6.8/P 6.8l |ugkg |2CPD,CC |
715CB00102 61814002 SO |PEST  |SW8081A |p,p-DDT 2.9U 2.9(UJ_ |ugkg |PD,CC
17155B00102 61814001 SO IPEST _ |sws081A |p,p-DDT 2.91U 2.9/UJ_|ugkg [PD,CC
61814 7155800202 61814003 SO IPEST __ 'SW8081A |p,p-DDT 1.3lJP 1.3l |ugkg |2C,PD.CC |
61814 17155B00302 161814004 SO IPEST  |SW8081A |p,p-DDT 365P | 365J lugkg |PDCC
61814 |715CB00102 61814002 SO |SVOA  [sw8270C |2,4-DINITROPHENOL 1840(U | 1840{UJ |ugikg |IC N
61814 7155800102 61814001 SO |SVOA  |Sw8270C |2,4-DINITROPHENOL 1860[U | 1860lUJ [ugkg [IC .
61814 7155800202 61814003 SO |SVOA _ |Sw8270C |2,4-DINITROPHENOL 1810lu_ | 1810{u) [ugikg ilC )
61814 _|7155800302 61814004 SO |SVOA  [sw8270C |2,4-DINITROPHENOL 1740lu | 1740{uJ[ugkg IC |
61814 _!715CB00102 __ |61814002 SO |SVOA  |sw8270C {Benzoic acid 1840lU_ | 1840(UJ |ughkg JIC
61814 17155800102 61814001 SO |SVOA  |sw8270G |Benzoic acid 1860]U | 1860[UJ |ug/kg |IC
61814 17155800202 61814003 SO [SVOA  [sW8270C |Benzoic acid 18100U | 1810]UJ |ug/kg [IC
61814  |7155B00302 61814004 SO |SVOA SW8270C Benzoic acid 1740;U 1740(UJ jug/kg |IC |
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61814 |715CB00102 61814002 SO |VOA SW8260B | TOLUENE 1.9l 5.2]U  lug/kg |BL

61814 7155800202 61814003 SO |VOA SW8260B |TOLUENE 1.8} 53U lugkg |BL

61814 17155800302 61814004 SO |VOA SW8260B | TOLUENE 2.5 63U lugkg IBL
61814 {715CB00102 61814002 SO {vVOA SW8260B |Viny! acetate 10.5/U 105/UJ |ughkg [BS
61814 7155800202 61814003 SO {VOA SW8260B_|Vinyl acetate 10.7]U 10.7/UJ jugkg |BS |
61814 {7155B00302 61814004 SO {VOA SW82608 {Vinyl acetate 12.6/U 12.6/UJ |ugkg |BS N
62385 |715GP001M2 62385001 WG |PCB SWg082 |PCB-1016 (AROCHLOR 1016) 49U 491UJ jugl DL

62385 (715GP00TM2 162385001 WG |PCB SW8082 |PCB-1221 (AROCHLOR 1221) 49U 491U fugl oL
62385 1715GP001M2  [62385001 WG |PCB SW8082 |PCB-1232 (AROCHLOR 1232) 49U 49UJ jug/l DL

62385 |715GP001M2 62385001 WG |PCB SW8082 |PCB-1242 (AROCHLOR 1242) 4.9)U 49U jugl DL
62385 (715GP0O01M2 62385001 WG |PCB Sw8082 |PCB-1248 (AROCHLOR 1248) 4.9|U 49U Jug/ DL

62385 | 715GPO01M2 62385001 WG |PCB SWB8082 |PCB-1254 (AROCHLOR 1254) 9.8/U 9.8UJ |ugl DL
62385 | 715GPO0TM2 62385001 WG |PCB SW8082 |PCB-1260 (AROCHLOR 1260) 0.34/J 0.34J lugl iDL

62385 | 715GP00TM2 62385001 WG PEST SW8081A |ALDRIN 0.04U 0.041UJ lugll IsS |
62385 |715GP00TM2 62385001 WG |PEST SW8081A |ALPHA BHC 0.04{U 0.04UJ jugl {SS |
62385 |715GP001M2 162385001 WG |PEST SW8081A |ALPHA-CHLORDANE 0.04{U 0.04UJ jugl |SS |
62385 |715GPOOTM2 62385001 WG |PEST SW8081A |BETA BHC 0.04/U 0.04UJ |ugll 1SS N
62385 1715GP001M2 62385001 WG |PEST SWB081A _|Chlordane 0.41U 0.4UJ |ugL |sS

62385 |715GP001M2 |62385001 ‘WG |PEST SW8081A |DELTA BHC 0.04/U 0.04UJ jugl |SS ]
62385 [715GP0O0TIM2 62385001 WG |PEST SW8081A |DIELDRIN 0079V ! 0.079jUJ luglL |SS

62385 1715GP0O01M2 62385001 WG |PEST SW8081A |ENDOSULFAN | 0.04/U 0.04lUJ lugll |SS

62385 | 715GP00TM2 62385001 WG |PEST SW8081A |ENDOSULFAN Ii 0.079)U | 0.079]UJ fuglL |SS

162385 |715GP00IM2 (62385001 WG IPEST SW8081A |ENDOSULFAN SULFATE 0079]U | 0.079UJ jugl |SS B
62385 | 715GP00TM2 162385001 WG |IPEST SW8081A |ENDRIN 0.079(U | 0.079UJ lugl |SS )
62385 :715GPO01M2 (62385001 WG |PEST SW8081A |ENDRIN ALDEHYDE 0.079U | 0.079lUJ Jugl ISS
62385 | 715GP00IM2 162385001 WG |PEST SW8C81A |ENDRIN KETONE 0.079U__ | 0.079(UJ |ug/L |SS

62385 :715GP001M2  |62385001 WG |PEST SW8081A |GAMMA BHC (LINDANE) 0.04/U 0.04/UJ |ugh |SS

62385 715GP00IM2 162385001 WG |PEST SW8081A {GAMMA-CHLORDANE 0.04/U 0.04{UJ lugl |SS
62385 |715GP001M2 62385001 WG |PEST SW8081A |HEPTACHLOR 0.04/U 0.04lUJ jugll |SS 3
62385 1715GPO0IM2 162385001 WG |PEST SW8081A |HEPTACHLOR EPOXIDE 0.04{U 0.04{UJ |ug/l [SS

62385 {715GPO01M2 62385001 WG |PEST SW8081A |[METHOXYCHLOR 0.38{U 0.38lUJ jugL |SS

62385 {715GPO0TM2 (62385001 WG |PEST SW8081A |p,p'-DDD 0.079)U | 0.079]UJ jug/ |SS

Pag\ )110



Attachment 1 - Changeyr’ ~alifiers and Resuits

Zone |, AOC 711, 715

3 - Data Validation

2385 |715GP0O0TM2 162385001 WG  |PEST SW8081A |p,p-DDE 0079lu | 0.079]UJ luglL |SS !
2385 |715GP00TM2 62385001 WG |PEST SW8081A |p,p-DDT 0.079U | 0079lUJ |ugl |SS
2385 |715GPO01IM2 162385001 WG |PEST SW8081A |TOXAPHENE 25U 25UJ jugl |ss |
2385 715GP00TM2 162385001 WG |SVOA SW8270C |bis(2-ETHYLHEXYL) PHTHALATE 2.11UB 97U JughL |BL

2386 711GPO0TM2 62386001 WG |PEST SW8081A |ALDRIN 0.04/U 0.04/UJ juglL |SS

2386 |711GPO0IM2 162386001 WG |PEST SW8081A |ALPHA BHC 0.04)U 004UJ lugh i8S
2386 711GPOOTM2 62386001 WG |PEST SW8081A |ALPHA-CHLORDANE 0.04/U 0.04/UJ jugl IsS

2386  {711GPO0TM2 62386001 WG | PEST SW8081A |BETA BHC 0.04|U 0.04{UJ jugll 1SS

2386 |711GPO0OIM2 162386001 WG |PEST SW8081A |Chlordane 0.4U 0.4{UJ lugl [SS

2386 |711GPO01M2 62386001 WG |PEST SW8081A |DELTA BHC 0.04/U 0.04/UJ 'ugl i8S -
2386 . 711GPO0TM2 62386001 WG |PEST SW8081A [DIELDRIN 0.081]U | 0.081{UJ ugl |SS

2386 1711GPO0TM2 62386001 WG |PEST SW8081A |ENDOSULFAN | 0.04iU 0.04{UJ ‘ug/l !SS

2386 1711GPO0TM2 62386001 ‘WG |PEST SW8081A |ENDOSULFAN i 0.081]U | 0.081jUJ jug/L |SS

2386 1711GPO0TM2 62386001 WG |PEST SW8081A |ENDOSULFAN SULFATE 0.081/U | 0.081jUJ |uglL |SS

2386 |711GPO0TM2 62386001 WG |PEST SW8081A |[ENDRIN 0.081)U | 0.081UJ |uglL |SS

2386 |711GPO0TM2 62386001 WG |PEST SW8081A |ENDRIN ALDEHYDE 0.081/U | 0.081UJ |uglL |SS

2386 |711GP001M2 62386001 WG [PEST SW8081A |ENDRIN KETONE 0.0811U | 0.081{UJ lugl ISS

2386 {711GPO0IM2 62386001 WG |PEST SW8081A |GAMMA BHC (LINDANE) 0.04}U 0.04)UJ lug 1SS

2386 |711GPQO1M2 62386001 WG |PEST SW8081A | GAMMA-CHLORDANE 0.04}U 0.04{UJ jug/l |SS

2386 |711GP0O01M2 62386001 WG |PEST SW8081A |HEPTACHLOR 0.04/U 0.04/UJ lug/l |SS :
2386 |711GPO0O1M2 62386001 WG |PEST SW8081A |HEPTACHLOR EPOXIDE 0.04/U 0.04[UJ jugll |SS
2386 |711GPO0O1M2 62386001 WG |PEST SW8081A |METHOXYCHLOR 0.38{U 0.381UJ jugl |SS
2386 _|711GP00IM2 162386001 WG |PEST SW8081A ip,p-DDD 0081U | 0081|UJ jugh i8S |
2386 |711GP0O0IM2 62386001 WG |PEST SWB081A {p,p'-DDE 0.081/U | 0.081|UJ |ugl |SS |
2386 [711GPO0IM2 62386001 WG |PEST SW8081A [p,p-DDT 0.007)J | 0.007J |ugL ISS !
2386 |711GP001M2 62386001 WG |PEST SW8081A | TOXAPHENE 2.5/U 25/UJ lugll |SS

2386 {711GP001M2 62386001 WG |svoA SW8270C |2,4-DINITROPHENOL 51|U 51/UJ Jug [CC N
2386 |711GP0O01M2 62386001 WG |SVOA SW8270C |bis(2-ETHYLHEXYL) PHTHALATE 21lJB_ | 102U  Jugh |BL

3281 |[711VAOWSM3 63281001 SO |voa SW82608 |2-Chloroethyl vinyl ether 14.7|U 14.7|UJ_|ug/kg {IC, CC

3281 |711VAOWSM3 163281001 SO |VOA SW82608 |ACETONE 33.1|= 33.1J  |ugkg |CC

3281 |[711VAOWSM3 163281001 SO __|VoA SW8260B |Vinyl acetate 14.7|U 14.7|UJ__|ug/kg {CC, BS

Page 10 of 10



CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZI711-050102-01 page 1 of 2

Laboratory: GEL P 5ls5ls5 = |y
Project Name: , Site Name: 8 s| 8| 8|8 qu 21 81¢ Lab Batch/SDG:
Charleston Navy Complex Zone I, AQC 711 “é F § § § 5 ; ; 'gJ g
Project Number: 158814.PM.04 | TAT: standard acl ol laBlalal %
Project Managet: " Tom Baisel | QA Level: level 3 s = s = {\
Addrass: gNy: 3011 SW Williston Rd., Gainesville, FL_32605 ® § 5 2 al2 5 8 2 i oY
ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346-1278 HERERRE: § RERE: § § § . e
Send Report To: see last page of COC [EOO:[  CNC format % 3 % g § ?'g 3 % 3 I@'“g N
o/ e FF-URTER. ¢ [oZ8-Sols sample Depth Date & Time Slal 8|2 g § 2| 8| 8|28 § o \\3;
Sample ID .~ Station ID Description |Begin| End Collected Matrix : g 5 § g = g g 5 § 3 = § Comments h
7I1ZAOWSMI 7] I711ZAOWS | owswater 20028 0§55 | 7 X X X | X o4 =
711VAOWSMI | I711VAOWS | OWs sediment Ll-0C @ p9os” vl ESESEIES S
v/

775 Sta “
'S _covatrs

/¥4

Sampled By)]&‘/) 5/{/‘ 'W % paterTime (p o 02 @ mﬂb/ Helinquishedby‘MM‘ Date/Time ét’;ﬂc @ ’g 5',)

Additional Sampiers: (eﬂff.n ,,Tos_/l
fte

Received By Lab: M,‘/ Date/Time [~ o A /X 3 & Relinquished by: Date/Time
Aeceived By Date/Time Shipped Via: UPS FedkEx Hand Other Tracking#:
Remarks: Temperature:
;. Recei~ ~xceptions: PN
1) )



{
CHZIV} rulL Chain of Custody/ Laboratory Analysis Form

COC Tracking #: Z1715-050102-01 pa. . of 2

Laboratory: GEL o s | s | ui
Project N;yme: Site Name: § 5 § ; 'g % E ;5: Lab Batch/SDG:
Charleston Navy Complex Zone |, AOC 715 Y1 § § 5 ; 23 o . )
Project Number: 158814.PM.04 | TAT: standard oot il il of) - - £ lﬂm‘i" b1% 57,
Project Manager: Tomn Beisel I QA Level: level 3 PR T ~ | Q 3
Address: nv: 3011 SW Williston Rd., Gainesvills, FL 32605 w18 |8 g (R sl
- 2 ' 218 |alsss | @]9 |8al5
ATL: 115 Perimater Center Piace NE, Suite 700, Atlanta, GA 30346-1278 R § e |8[=[88 § — L
Send Report To: see last page of COC |EDD: CNC format g 3 % 3 < i’.’.g 3 % § § :‘J. ,gé v
Sample Depth Date & Time S 8 8 .:3 § : s 8 8 E’ § 28 b
5lo|21i%z58 0|2 (2288 N,
Sample ID Station ID Description |Begin! End Collected Matrix | e | > | D {(p DZERK]| > | 0 ja &= R Comments 3
7158B00102 ~| 1715SB0OL 3 | 5 btp?® ff7zS1 SO |7 X | X[ X[ X RCAR S\ <
715CB00102 ~{ 1715SB001 3|5 ' 430 | SO |7 x| x| x| X o
715SB00202 4 I715SBO02 3|5 mﬁ so |7 xiIx[x]|X Ny
715SB00302 17155B003 3. 5 (so | 7] x x| Xx]|X ™
715ZA0SIM1 1715ZA0S1 OWS water — WW X | X|X|X o a 'S
715VAOSIM1 I715VAQS! OWS sediment SO X| X[ X] X
715EB0O0IMI 1715EBOO1 S22 R L2 SQ |7 X[ x| x[x soil EB
715TBO01M1 I1715TB0O1 /{//"4, sSQ X TB
27|
SHohar | 3
S
N
N
n.
/ /

T T

Additional Samplers: j«eﬁ‘s 725/{

pateTime (370 C2& /(o2

v
Relinquished by: ,\(@

72

Date/Time (g 'IO'OL@/I”

Date/T lmaé /0 0 & / g3

Relinquishad by.

Received ByLab D) @eve & § 24N e

Received By:

Date/Time

Rearsint Evrantinne:

Shipped Via: UPS FedEx Hand Other Tracking#:



CH2M HILL Chain of Custody/ Laboratory Analysis Form

COC Tracking #: Z1718-050102-01 page 1 of 2

Laboratory: STL ; s|sls . i E—
Project Name: Site Name: g s g g 8 |5 g |g Lab Batch/SDG:
Charleston Navy Complex Zone |, AOC 718 Nl 3 = @
Project Number: 158814.PM.04 [TAT standard il Il el f ] I : V] / 1 8137
Project Manager: Tom Beise! | QALevel: level 3 ~| & Ty
Address: GNy: 3011 SW Willi inesvi 8|R 3 |88 2 5
: illiston Rd., Gainesvilie, FL 32605 212|885l 2|8 g5 N
ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346-1278 |8z 8828|228 § i N
Send Report To: see last page of COC [EDD:]  CNC format % 5 % 3 g ?'% ‘3 % £ g > %‘ n
Sample Depth Date & Time ° 3 8 % § ﬁ o1 & 8 g § ﬁ s \;
Sample ID Station ID Description |Begin| End Collacted Matrix : g & 2ol g g @ :% o2 § Comments N
718SB00102 F718SB001 3| 5 lpwez@/7reo| SO | 7| X X[ X[ X O SErE N
718SB00202 F718SB002 3| 5 ooz € 1720 SO |7 x| x| x] X 5%
718CB00202 | F7185B002 3 5 gvoer € 77z4 SO | 7| X | X | X | X N
718EBOOIM1 ,{° F718EB0O! ~_. —— |8sQ X[ X[ x7]X soil EB
718TBOOIMI~ /[ F718TB001 trovz @ 730 | SQ | 3 X 8
conpitrer/ |
Skeies |
Fal

natetime (1100 7.2 [ TH)

Sampled By ‘i{uﬂ [Z/ l(f- W EZ/N

. |
0" o L0020 5

<

Refinquished by: ﬁ,ﬂﬂ

Y
Additional Samplers: M 704A
4

Date/‘l’imei"‘/aa@ [?30

Received By Lab: __D q'Q,L W Relinguished by: Date/Time
Received By Date/Time Shipped Via: UPS FedEx Hand Other Tracking#:
~
~.. .Remarks: Temperature:

Receint Exceptions:




CH2M. L Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZG720-061002-01 pz  of 2
Laboratory: GEL ; 2|s8| 5 |g w
Project Name: Site Name: g MEIRRE R g 2 Lab Batch/SDG:
Charleston Navy Complex Zone |, AOC 711 ”S’, 3 § :a: § 5 _ :_“j § 3
Project Number: 158814.PM.04 | TAT: standard o I I I ] I Y
Project Manager: Tom Beisel I QA Level: lovel 3 | & = & =
Address: Ny: 3011 SW Williston Rd., Gainesville, FL 32605 9 § S e § 8 2 =2
ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346-1278 elg 2o |8 |2[088.
Send Report To: see last page of COC l EDD: CNC format ‘g 3 % g § ? % z % E § :‘C’,%
23 96/ Sample Depth Date & Time S1818128 é‘ 2188 |2 ] Ea
Sample ID Station ID Description | Begin| End Collected v | & | S | 3 18 B2 g 2|3 852 g Comments
71IGP00IM2 “| I711GP00L [ DPT sumrle | 8 12 4-r2:0t /1925 |(WGE G X | X[ X
711EPOOI M2 I711EPO01 wQ X | X ]| X EB

A, Vi

Sampled By W Date/Time & -jw Relinquished by: Date/Time /& /-4 /

Additional Samplers:

J 7 p
Received By Lab; M /W Date/Time 6/ / ?/0,,} 1 725 Relinquished by: Date/Time

Received By, 742 ”LM Date/Time Shipped Via: UPS FedEx Hand Other Tracking#:

Hemarks:% é& ‘8’Aaﬂz Lollae] @ 2oL 7218 AR Y., . P od M. Temparature:

Receipt Exceptions:




CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZI715-061002-01 page 1 of 2

Laboratory: GEL b Elsl s5ls - w
Project Name: Site Name: 8 sl B B8 ;%’ 3 ) Lab Batch/SDG:
Charleston Navy Complex Zone |, AOC 715 u F 3| 3] 2 5 - @ o
Project Number: TAT: 3 T1T Y1 Y% v g
ject Number: 158814.PM.04 | TaT: standard wel 2l I8l = 2%
Project Manager: Tom Baisel | OALevel: level 3 o ~| 0
Address: -~ N oS d |@|& )
* GNV: 3011 SW Williston Rd., Gainesville, FL 32605 13| & L& g R 2w e
ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346-1278 § § 19 g e _ § = |9 g g _
Send Report To: see last page of COC | EDO: CNC format Ele % 3 z ?’% 73 2‘:’ 3 = 'f?*g
- Slelolgeleel nl Ol s a
6 23805/ Sample Depth Date & Time 5 8 g —E‘:;gg 8 g ﬁg §§
- Sample 107 Station ID Description |Begin| End Coltected vrix | = | > 1B [@@|sR| S | @ |[28]=R Comments
[ 715GP001IM2 I1715GP001 | ppr ew | R 112 (L12-0 WG| 6 X| XX
X X | X EB

008  71SEPOOIM2 I715EP001 12:07 ) 1000 | WQ

Vi /]

Sampled By 4;‘# %;‘: ) Dateﬂimemw Relinquished by: Date/Time [ /q.ﬁg/

Additional Samplers:

/ Vi ,
Received By Lab: M / W Date/Time é / /7 A) 2/ 7 & Relinquished by: Date/Time
7 ¥~ L

Date/Time Shipped Via: UPS FedEx Hand Other Tracking#:

Temperature:

Received By:

Hemarks:'—rs -“' f - —72-9
Q Recr  Txceptions: h ; )




CH2M Hin_ Chain of Custody/ Laboratory Analysis Form - COC Tracking # ZZMSL-070502-01 page. 2

-aboratory: GEL - £ [ i
Sroject Name: Site Name: E i 'E" §' 'g ¥ § ‘E % Lab Batch/SDG:
Charleston Navy Complex Zone E, F & 1, multiple sites "é ¥ § 2| 3 ; ; uoi § . ,
Project Numbar: 158814.PM.04 [TAT: 7 day el s [T 1T (a8 a a2 L3817 b3elx
Project Manager: Tom Beisel ! QA Level; level 3 ~| 5 ~|5
Address: Gy 3011 SW Williston Rd., Gainesville, FL_32605 P % S _|8 § SEPRE
ATL: 115 Perimeter Center Place NE, Sulte 700, Atianta, GA 30346-1278 £18 | & §§ g | & 218 § g
Send Report To: see last page of COC [EDD:]  CNC format 2 5_, EE' 2 f&g g;)_, %" < ::?.g
Sample Dapth Date & Time % 318 gﬁa 8181 §§§
Sample ID Statlon ID Description |Begin| End Collected Matrix | 3 g o |2 8|2 g g 5 (SB/S8 Comments
711VAOWSM3~| [711VAOWS | OWS sediment 7-6-02 / 1435 S0 4] X
712VA0SIM3 F712VAO0S1 OWS sediment 7-9-02 /1410 SO 4] X
F425B00403 E7128B004 resample F712SB00L | 4 8 SO X
7128800503 FHISBOOS resample F7125B002 | 4 | 6 S0 X
HIASBOO663 EH28B006 resample F7125B003 | 4 | 6 SO X
713VA0SIM3 <] F713VAOS1 | OWS sediment 7-902 /1300 so |4l x
F3SBOO403 E7138B004  |resample F7135B004 4 | 6 S0 X
7138800503 | E713SBOGS  iresampleF7135B003| 4 | 6 S0 X
7138800603 FA38B086  |resample FY138B006| 4 B SO X
HASRO0403 EH4SB0O04 |resample F7145B004| 4 6 SO X
HACBO0403 EH4SBBO4  [resample F7145B004] 4 6 SO X
H48BOB593 FH48BO0S  resample F7145B005| 4 | 6 sO X
J148BO0603 E2H48B006  |resamplcF7148B00s| 4 | 6 SO X
HFEBO0403 EH7SBO04 (resample F717SB004| 4 8 SO X
HISBOOSH3 EHISBOO0S  |resampleF7175B00s| 4 | © SO X
_ H78B00663 E7178B006  |resample F7175B006 4 | 6 SO X
HISBOGeOIMS EHISBO06  lresample F7175B006| 4 | 6 S0 X MS
HISBOB6OISD FH78B006  resample F7178B00s| 4 | 6 SO X MSD
716VAOSIM3 E716VA0S] QWS sediment 7-9-02 / 1335 SO | 4% X
712EBO0OIM3 » E712EB001 7-9-02 /1500 SQ {3 X { EB
__712TBO0IM3+ | E712TBO0L 7-9-02 /1508 sQ | 3 X I
Sempled By Darryt Gates / Stan Eller Date/Time 7-8-02 / as noted Relinquished by: Stan Eller DateTime “F—GF~L07/ [725
Additional Samplers: » ]
Received By Lab: qqA_,L < Eg'ﬂ.-l Al e’ Date/Time '2- 9'3_2% /ZEQ—S’ Relinquished by: Date/Time
Received By: K Date/Time Shipped Via: UPS FedEx Hand Other Tracking#:

Receipt Exceptions:




FPROJECT NUMBER DPT NUMBER
158814. page __1__of 2 |

. CH2aHILL
- DPT GROUNDWATER SAMPLE LOG

|PROJECT: Charleston Naval Complex, Charleston, SC LOCATION : Charesten, SC NORTHING:

ELEVATION: DRILLING CONTRACTOR : Prosanic Garporation License # 143 EASTING:
DRILLING METHOD AND EQUIPMENT USED:  Geoprobe Direct-Push Sampiing, 4 - ft screen
START : END: LOGGER : D. Gatas/NVR
SAMPLING DEPTH COMMENTS
DEPTH BELOW ABANDONMENT METHOD
SURFACE (FT) SCREEN INTERVAL TESTS, INSTRUMENTATION

SOIL DESCRIPTION, IF VISIBLE

-~ i
: 1
—:
15_: :
: 1
] :
20_7 _—
E ]




PROJECT NUMBER DPT NUMBER
158814 711GP001 page _1__of _1___
. CH2ZMHILL
B
DPT GROUNDWATER SAMPLE LOG
lPROJECT : Charleston Naval Complex, Charleston, SC LOCATION : Charleston, SC NORTHING: 3714259
IELEVATION : NA DRILLING CONTRACTOR : Prosonic Corporation License # 1435 EASTING: 2325064.5
IDRILLING METHOD AND EQUIPMENT USED : Geoprobe Direct-Push Sampling, 4 ft screen
START : 06/17/2002 END:  06/17/2002 LOGGER : D. GatesNVR
SAMPLING DEPTH COMMENTS
DEPTH BELOW ABANDONMENT METHOD
SURFACE (FT) SCAEEN INTERVAL TESTS, INSTRUMENTATION

SOIL DESCRIPTION, IF VISIBLE

10

15

20

25

30

Top of Sampiing interval

Bottorn of Sampling Interval

After sampiing the boring was pressure grouted from bottorn to top with Type 1 Portland Cament




|PROJECT NUMBER IDPT NUMBER

158814 715GP001 page _1__af 1
. CH2MHILL
-
DPT GROUNDWATER SAMPLE LOG
IPHOJECT : Charleston Naval Complex, Charleston, SC LOCATION : Charleston, SC NORTHING: 370783.3
ELEVATION : NA DRILLING CONTRACTOR : Prosonic Corporation License # 1435 EASTING: 2326685.6
DRILLING METHOD AND EQUIPMENT USED : Geoprobe Direct-Push Sampling, 4 ft screen
START : 06/17/2002 END:  06/17/2002 LOGGER : D. Gates/NVR
SAMPLING DEPTH COMMENTS
DEPTH BELOW ABANDONMENT METHOD
SURFACE (FT} SCREEN INTERVAL TESTS, INSTRUMENTATION
SOIL DESCRIPTION, IF VISIBLE
5__ ]
—|Top of Sampling Intervat |
10 __ ]
| Bottom of Sampling Intervat i
Alter sampling the boring was presaure grouted from bottorm to top with Type 1 Portland Cament
15 ]
20 __ —]
25 ]
30 __ ]




Analytical Da.. Summary

09/13/2002 1.0 PM

Metals, Subsurface Soil StationlD 715SB001 17158B001 1715SB001 1715SB001
AOC 715 SamplelD| 715CB00102 (3-5ft) 715CB00102 (3-5ft) 715SB00102 (3-5ft) 715SB00102 (3-51t)
DateCollected 6/10/2002 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/21/2002 6/21/2002 6/21/2002 6/21/2002
DateAnalyzed 6/24/2002 6/25/2002 6/24/2002 6/26/2002
SDGNumber 61814 61814 61814 61814
Parameter Units
Aluminum mg/kg 12700 [= 12700 |=
Antimony mg/kg 0518 |UJ 0.507 |UJ
Arsenic mg/kg 2.42 = 2.51 =
Barium mg/kg 20.4 J 20.1 J
Beryllium ma/kg 0107 |J 0.108 |J
Cadmium mg/kg 0.028 |U 0.045 |U
Calcium mg/kg 538 U 562 U
Chromium, Total mg/ky 12.3 J 11.8 J
Cobalt mg/kg 0.834 |J 0.79 J
Copper mg/kg 2.26 J 1.74 J
Iron mg/kg 6300 |J 6580 |J
Lead mg/kg 6.13 J 5.97 J
Magnesium mg/kg 408 U 397 U
Manganese mg/kg 10.8 J 10.1 J
Nickel mg/kg 4.01 J 3.8 J
Potassium mg/kg 247 uJ 244 uJ
Selenium mg/kg 0.287 |U 0282 |U
Silver mg/kg 0.124 U 0.121 U
Sodium mg/kg 27.2 U 286.5 U
Thallium mg/kg 0.537 U 0527 |U
Vanadium mg/kg 16 = 15.2 =
Zinc mg/kg 9 J 851. |J
Mercury mg/kg 0.008 |J 0.007 |J

Data Summ AQC 715.xls / METAL_SO_Final

Page 1



Analytical Data Summary

09/13/2002 1:32 PM

Metals, Subsurface Soil StationID 17158B002 1715SB002 1715SB003 1715SB003
AOC 715 SamplelD| 715SB00202 (3-5ft) 715SB00202 (3-5f1) 715SB00302 (3-51t) 715SB00302 (3-5ft
DateColiected 6/10/2002 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/21/2002 6/21/2002 6/21/2002 6/21/2002
DateAnalyzed 6/24/2002 6/25/2002 6/24/2002 6/25/2002
SDGNumber 61814 61814 61814 61814
Parameter Units
Aluminum mg/kg 11200 |= 13900 |=
Antimony mg/kg 0.502 |UJ 0.521 uJ
Arsenic mg/kg 2.25 = 3.87 =
Barium mg/kg 16.8 J 20.6 J
Beryllium mg/kg 0103 |J 0137 |J
Cadmium mg/kg 0.022 U 0.095 U
Calcium ma/kg 542 U 888 U
Chromium, Total mg/kg 11.3 J 17.7 J
Cobalt mg/kg 0.705 {J 0.856 |J
Copper ma/kg 2.39 J 18.5 =
Iron mg/kg 6630 1J 8760 |J
Lead mg/kg 5.39 J 14.4 J
Magnesium mg/kg 370 U 436 U
Manganese mg/kg 9.39 J 11.7 J
Nickel mg/kg 3.5 J 5.17 J
Potassium mg/kg 225 UJ 294 uJ
Selenium mg/kg 0.28 U 0.413 |J
Silver mg/kg 0.12 U 0125 |U
Sodium mg/kg 23.3 U 26.9 U
Thallium mo/kg 0523 U 0542 |U
Vanadium mg/kg 15.7 = 22.4 =
Zinc mg/kg 8 J 25.5 J
Mercury mg/kg 0.011 J 0.072 |J

Data Summ AQC 715.xls / METAL_SO_Final

Page 2



Anatlytical Du. . Summary 09/13/2002 ... PM

PCBs, Subsurface Soil  StationlID I715SB001 17158B001 17158B002 17158B003 17158B003
AOC 715 SamplelD| 715CB00102 (3-5ft) | 715SB00102 (3-5ft) | 7158B00202 (3-5ft) | 715SB00302 (3-5ft) | 715SB00302RE (2-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/14/2002 6/14/2002 6/14/2002 6/14/2002 7/2/2002
DateAnalyzed 6/18/2002 6/18/2002 6/18/2002 6/18/2002 7/3/2002
SDGNumber 61814 61814 61814 61814 61814
Parameter Units
PCB-1016 (Arochlor 1016) ug/kg 38 U 384 U 374 U 359 U 359 R
PCB-1221 (Arochlor 1221)  ug/kg 38 U 38.4 U 37.4 U 35.9 U 35.9 R
PCB-1232 (Arochlor 1232)  ug/kg 38 U 38.4 U 37.4 U 35.9 U 35.9 R
PCB-1242 (Arochlor 1242}  ug/kg 38 U 38.4 U 37.4 U 35.8 U 35.9 R
PCB-1248 (Arochior 1248) ug/kg 38 U 38.4 U 37.4 U 35.9 U 35.9 R
PCB-1254 (Arochlor 1254)  ug/kg 77.2 U 77.9 U 75.8 U 72.9 U 72.9 R
PCB-1260 (Arochlor 1260) ug/kg 77.2 U 77.9 U 75.8 U 6.5 J 5.7 R

Data Summ AQC 715.xls / PCB_SO_Final Page 3



Analytical Data Summary 09/13/2002 1:32 PM

Pesticides, Subsurface Soil StationlD 17155B001 17158B001 17158B002 17155B003
AQOC 715 SamplelD| 715CB00102 (3-5ft) | 7158B00102 (3-5ft) | 7158SB00202 (3-5ft) | 7153B00302 (3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/13/2002 6/13/2002 6/13/2002 6/13/2002
DateAnalyzed 6/22/2002 6/22/2002 6/22/2002 6/22/2002
SDGNumber 61814 61814 61814 61814
Parameter Units
Aldrin ug/kg 1.5 UJ 1.5 UJ 1.5 uJ 1.4 uJ
Alpha BHC (Alpha Hexachlorocyclohexane)  ug/kg 1.5 U 1.5 U 1.5 U 0.55 J
Alpha-chlordane ug/kg 1.5 uJ 1.5 UdJ 1.5 UJ 3.7 J
Beta BHC (Beta Hexachlorocyclohexane) ug/kg 1.5 U 1.5 U 1.5 U 1 J
Chiordane ug/kg 14.9 U 15.1 U 14.7 U 61.7 =
Delta BHC (Delta Hexachlorocyclohexane) ug/kg 1.5 U 1.5 U 1.5 U 1.2 J
Dieldrin ug/kg 2.9 U 2.9 U 2.8 U 2.7 u
Endosulfan | ug/kg 1.5 uJ 1.5 UJ 1.5 UJ 1.4 UJ
Endosulfan I ug/kg 2.9 UJ 2.9 uJ 2.8 uJ 2.7 uJ
Endosulfan Suliate ug/kg 2.9 U 2.9 U 2.8 U 2.7 U
Endrin Aldehyde ug/kg 2.9 U 2.9 U 2.8 U 2.7 U
Endrin Ketone ug/kg 2.9 U 2.9 U 2.8 U 2.7 U
Endrin ug/kg 2.9 U 29 U 2.8 U 2.7 U
Gamma BHC (Lindane) ug/kg 1.5 U 1.5 U 1.5 U 3.6 =
Gamma-chlordane ug/kg 1.5 UJ 1.5 ) 1.5 UJ 10.4 J
Heptachlor Epoxide ug/kg 1.5 U 1.5 U 1.5 U 1.4 U
Heptachlor ug/kg 1.5 U 1.5 U 1.5 U 0.77 J
Methoxychlor ug/kg 14.9 UJ 15.1 UJ 14.7 UJ 14.1 UJ
p.p-DDD ug/kg 1.9 J 2.1 J 0.52 J 22.3 J
p,p-DDE ug/kg 2.9 uJ 0.85 J 2.8 UJ 6.8 J
p,p'-DDT ug/kg 29 uJ 2.9 udJ 1.3 J 36.5 J
Toxaphene ug/kg 95.5 U 96.3 U 93.8 U 90.2 U
Data Summ AOC 715.xls / PEST_SO_Final Page 4



Analytical Da.. Summary

09/13/2002 1..2 PM

SVOCs, Subsurface Soll StationlD [715SB001 1715SB001 I715SB002 [715SB003
AOC 715 SamplelD| 715CB00102 (3-5ft) | 7155B00102 (3-5ft) | 7155B00202 (3-5ft} | 715SB00302 (3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/13/2002 6/13/2002 6/13/2002 6/13/2002
DateAnalyzed 6/17/2002 6/17/2002 6/17/2002 6/17/2002
SDGNumber 61814 61814 61814 61814
Parameter Unlts _
Benzo(g,h.i)Perylene ug’kg 381 U 384 U 374 U 360 U
Phenol ug/kg 381 U 384 U 374 U 360 U
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) ug/kg 381 U 384 U 374 9] 360 U
Bis(2-Chlorciscpropyl)Ether ug/kg 381 U 384 U 374 U 360 U
2-Chlorophenol ug/kg 381 U 384 U 374 U 360 U
1,4-Dichlorcbsnzene ug/kg 381 U 384 U 374 U 360 U
Benzyl alcohol ug/kg 381 U 384 U 374 U 360 U
1,2-Dichlorcbenzene ug/kg 381 U 384 U 374 U 360 U
1,3-Dichlorcbenzene ug/kg 381 U 384 U 374 U 360 U
2-Methylphenol (0-Cresol) ug/kg 381 U 384 U 374 U 380 U
N-Nitrosodi-n-propylamine ug/kg 381 U 384 U 374 U 380 U
3-Methylphenol/4-Methylphenof (mp-Cresol)  ug/kg 381 U 384 U 374 U 360 U
Hexachloroethane ug/kg 381 U 384 U 374 U 360 U
Nitrobenzene ug/kg 381 U 384 U 374 U 360 U
Isophorone ug/kg 381 U 384 U 374 U 360 U
2-Nitrophenol ug’kg 381 U 384 U 374 U 360 U
2,4-Dimethylphenol ug/kg 381 U 384 U 374 U 360 U
bis(2-Chloroethoxy) Methane ug/kg 381 U 384 U 374 U 360 U
2,4-Dichlorophenol ug/kg 381 U 384 U 374 U 360 U
Benzoic acid ug’kg 1840 UJ 1860 uJ 1810 uJ 1740 uJ
1,2,4-Trichlorobenzene ug/kg 381 U 384 U 374 U 360 U
Naphthalene ug/kg 381 U 384 U 374 U 360 9]
4-Chloroaniline ug/kg 381 U 384 U 374 U 360 U
Hexachlorobutadiene ug’/kg 381 U 384 U 374 U 360 U
4-Chloro-3-methylphenol ug’kg 346 U 349 U 340 U 327 U
2-Methylnaphthalene ug/kg 381 U 384 U 374 U 360 U
Hexachlorocyclopentadiene ug/kg 381 ) 384 U 374 U 360 U
2,4,6-Trichlorophenol ug/kg 381 U 384 U 374 U 360 U
2,4,5-Trichlorophenol ug/kg 1840 U 1860 [V 1810 (U 1740 U
2-Chloronaphthalene ug/kg 381 U 384 U 374 U 360 U

Data Summ AOC 715.xls / SVOA_SO_Final
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Analytical Data Summary

09/13/2002 1:32 PM

SVOCs, Subsurface Soil StationID 17158B001 1715SB001 1715SB002 1715SB003
AQC 715 SamplelD| 715CB00102 (3-5ft) | 7155SB00102 (3-5ft) | 7158B00202 (3-5ft) | 7155B00302 (3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/13/2002 6/13/2002 6/13/2002 6/13/2002
DateAnalyzed 6/17/2002 6/17/2002 6/17/2002 6/17/2002
SDGNumber 61814 61814 61814 61814
Parameter Units
2-Nitroaniline ug/kg 381 U 384 U 374 U 360 U
3-Nitroaniline ug/kg 1840 U 1860 U 1810 U 1740 U
Dimethyl Phthalate ug/kg 381 U 384 U 374 U 360 U
2,6-Dinitrotoluene ug/kg 381 U 384 U 374 ] 360 U
Acenaphthylene ug/kg 381 U 384 U 374 U 360 U
Acenaphthene ug/kg 346 U 349 U 340 U 327 U
2,4-Dinitrophenol ug/kg 1840 UJ 1860 uJ 1810 UJ 1740 UJ
Dibenzofuran ug/kg 381 U 384 U 374 U 360 U
2,4-Dinitrotoluene ug/kg 346 U 349 U 340 U 327 U
Diethyl Phthalate ug/kg 381 U 384 U 374 U 360 U
4-Nitrophenol ug/kg 1840 U 1860 U 1810 U 1740 U
Ftuorene ug/kg 381 U 384 U 374 U 360 U
4-Chlorophenyl Phenyl Ether ug/kg 381 U 384 U 374 U 360 U
4,6-Dinitro-2-methylphenol ug/kg 1840 U 1860 U 1810 U 1740 U
4-Nitroaniline ug/kg 1840 U 1860 U 1810 U 1740 U
Diphenylamine ug/kg 381 U 384 U 374 U 360 U
4-Bromophenyl Phenyl Ether ug/kg 381 U 384 U 374 U 360 U
Hexachlorobenzene ug/kg 381 U 384 U 374 U 360 U
Pentachlorophenol ug/kg 1840 U 1860 U 1810 U 1740 U
Phenanthrene ug/kg 381 U 384 U 374 U 360 U
Anthracene ug/kg 381 U 384 U 374 U 360 U
Di-n-butyl Phthalate ug/kg 381 U 384 U 374 U 360 U
Fluoranthene ug’/kg 381 U 384 U 374 U 360 U
Pyrene ug’/kg 381 U 384 U 374 U 360 U
Benzyl Buty! Phthalate ug/kg 381 U 384 U 374 U 360 U
Benzo{a)Anthracene ug/kg 381 U 384 U 374 U 360 U
3,3'-Dichlorobenzidine ug/kg 761 U 767 U 747 U] 718 U
Chrysene ug/kg 381 U 384 U 374 U 360 U
bis(2-Ethylhexyl} Phthalate ug/kg 381 U 384 U 374 U 360 U
Di-n-octylphthalate ug/kg 381 U 384 U 374 U 360 U

Data Summ AQC 715.xls / SVOA_SO_Final
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Analytical Duwa Summary

09/13/2002 1.92 PM

SVOCs, Subsurface Soll StationlD 1715SB001 17158B001 [7155B002 1715SB003
AQC 715 SamplelD| 715CB00102 (3-5ft) | 7158B00102 (3-5ft) | 7155B00202 (3-5ft) | 7158B00302 (3-5ft
DateCollected 6/10/2002 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/13/2002 6/13/2002 6/13/2002 6/13/2002
DateAnalyzed 6/17/2002 6/17/2002 6/17/2002 6/17/2002
SDGNumber 61814 61814 61814 61814
Parameter Units
Benzo(b)Fluoranthene ug/kg 381 U 384 U 374 U 360 U
Benzo(k)Fluoranthene ug/kg 381 U 384 U 374 U 360 U
Benzo(a)Pyrene ug/kg 381 U 384 U 374 U 360 U
Indeno(1,2,3-¢,d)pyrene ug/kg 381 U 384 U 374 U 360 U
Dibenz(a,hjanthracene ug/kg 381 U 384 U 374 U 360 U
Carbazole ug/kg 381 U 384 U 374 U 360 U

Data Summ AQC 715.xIs / SVOA_SO_Final
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Analytical Data Summary

09/13/2002 1:32 PM

VOCs, Subsurface Soil StationID 17155B001 171558001 17155B0Q02 1715SB003
AOC 715 SamplelD| 715CB00102 (3-5ft) | 715SB00102 (3-5ft) | 715SB00202 (3-5ft) | 715SB00302 (3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/21/2002 6/21/2002 6/21/2002 6/21/2002
DateAnalyzed 6/21/2002 6/21/2002 6/21/2002 6/21/2002
SDGNumber 61814 61814 61814 61814
Parameter Units
Chloromethane ug/kg 10.5 U 10.4 U 10.7 U 12.6 U
Vinyl chloride ug/kg 10.5 U 10.4 U 10.7 U 12.6 U
Bromomethane ug/kg 10.5 U 10.4 U 10.7 U 12.6 U
Chloroethane ug/kg 10.5 U 10.4 U 10.7 U 12.6 U
1,1-Dichloroethene ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
Acetone ug/kg 6.6 J 58 J 5.1 J 7.4 J
Carbon Disulfide ug/kg 5.2 U 5.2 U 5.3 U 5.3 U
Methylene Chloride ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
trans-1,2-Dichloroethene ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
1,1-Dichlorosethane ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
Vinyl acetate ug/kg 10.5 UJ 10.4 U 10.7 UJ 12.6 UJ
Methyl ethyl ketone (2-Butanone) ug/kg 10.5 U 10.4 U 10.7 U 12.6 u
cis-1,2-Dichloroethylene ug/kg 52 U 5.2 U 5.3 U 6.3 U
1,2-Dichlgoroethene (total) ug/kg 52 U 5.2 ] 5.3 U 6.3 U
Chlorotorm ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
1,1,1-Trichloroethane ug/kg 5.2 U 52 U 53 U 6.3 U
Carbon Tetrachloride ug/kg 5.2 U 5.2 U 53 U 6.3 U
1,2-Dichloroethane ug/kg 5.2 ] 5.2 u 5.3 ] 6.3 U
Benzene ug/kg 5.2 U 5.2 U 5.3 U 6.3 ]
Trichloroethylene (TCE) ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
1,2-Dichloropropane ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
Bromodichioromsthane ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
2-Chloroethyt vinyl ether ug’kg 10.5 U 10.4 \y) 10.7 U 12.6 U
cis-1,3-Dichloropropene ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
Toluene ug/kg 5.2 U 2.2 J 53 U 6.3 U
trans-1,3-Dichloropropene ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
1,1,2-Trichloroethane ug’kg 5.2 U 5.2 U 5.3 U 6.3 U
2-Hexanone ug/kg 10.5 U 10.4 U 10.7 U 12.6 U
Tetrachloroethylene (PCE) ug/kg 5.2 U 5.2 U 5.3 U 6.3 U

Data Summ AOC 715.xls / VOA_SQO_Final
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Analytical D. Summary 09/13/2002 .. .- PM

VOCs, Subsurface Soil StationiD 171558001 17155B001 17155B002 i715SB003
AQC 715 SamplelD| 715CB00102 (3-5ft) | 7158B00102 (3-5ft) | 715SB00202 (3-5ft) | 7158B00302 (3-5ft)

DateCollected 6/10/2002 6/10/2002 6/10/2002 6/10/2002

DateExtracted 6/21/2002 6/21/2002 6/21/2002 6/21/2002

DateAnalyzed 6/21/2002 6/21/2002 6/21/2002 8/21/2002

SDGNumber 61814 61814 61814 61814

Parameter Unlts
Dibromochloromethane ug/kg 5.2 U 5.2 U 5.3 U 8.3 U
Chlorobenzene ug/kg 5.2 U 5.2 U 53 U 6.3 U
Ethylbenzene ug/kg 5.2 U 52 U 53 U 6.3 U
m+p Xylene ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
o-Xylene ug/kg 5.2 U 0.47 J 5.3 U 8.3 U
Xylenes, Total ug/kg 5.2 U 0.47 J 5.3 U 6.3 U
Styrene ug/kg 0.54 J 0.62 J 0.47 J 0.71 J
Bromoform ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
1,1,2,2-Tetrachlorcethane ug/kg 5.2 U 5.2 U 53 U 8.3 U
1,3-Dichlcrobenzene ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
1,4-Dichlorobenzene ug/’kg 5.2 U 5.2 U 5.3 U 6.3 U
1,2-Dichlorobenzene ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
1,2,4-Trichlorobenzene ug/kg 5.2 U 5.2 U 5.3 U 6.3 U
1,2,3-Trichlorobenzene ug/kg 5.2 U 5.2 U 5.3 U 6.3 U

Data Summ AOC 715.xls / VOA_SO_Final
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Analytical Data Summary

PCBs, Groundwater StationlD 1715GP001
AQOC 715 SamplelD 715GPO0T1M2
DateCollected 6/17/2002
DateExtracted 6/22/2002
DateAnalyzed 7/4/2002
SDGNumber 62385
Parameter Units
PCB-1016 (Arochlor 1016)  ug/L 4.9 UJ
PCB-1221 (Arochlor 1221)  ug/L 4.9 UJ
PCB-1232 (Arochlor 1232)  ug/L 4.9 UJ
PCB-1242 (Arochlor 1242)  ug/L 4.9 UJ
PCB-1248 (Arochlor 1248)  ug/L 4.9 UJ
PCB-1254 (Arochlor 1254)  ug/L 9.8 UJ
PCB-1260 (Arochlor 1260)  ug/L 0.34 J

Data Summ AOC 715.xls / PCB_WG_Final

09/13/2002 1:32 PM

Page 10



Pesticides, Groundwater

Analytical D. . Summary

StationID 1715GPOOA

AOC 715 SamplelD 715GP001M2

DateCollected 6/17/2002

DateExtracted 6/25/2002

DateAnalyzed 6/28/2002

SDGNumber 62385

Parameter Units
Aldrin ug/L 0.04 UJ
Alpha BHC (Alpha Hexachlorocyclohexane) ug/L 0.04 UJ
Alpha-chlordane ug/L 0.04 uJ
Beta BHC (Beta Hexachlorocyclohexane) ug/L 0.04 UdJ
Chlordane ug/L 0.4 UJ
Delta BHC (Delta Hexachlorocyclohexans) ug/L 0.04 UJ
Dieldrin ug/L 0.079 M
Endosulfan ! ug/L 0.04 UJ
Endosulfan Il ug/L 0.079 {WJ
Endosulfan Sulfate ug/L 0.079 (W
Endrin Aldehyde ug/L 0.079  {UJ
Endrin Ketone ug/L 0.079 uJ
Endrin ug/L 0.079 UJ
Gamma BHC {Lindane) ug/L 0.04 UJ
Gamma-chlordane ug/L 0.04 UJ
Heptachlor Epoxide ug/L 0.04 UJ
Heptachlor ug/L 0.04  UJ
Methoxychlor ug/L 0.38 UJ
p.p'-DDD ug/L 0.079 |
p,p'-DDE ug/L 0.079 [UJ
p,p-DDT ug/L 0.079 {uJ
Toxaphene ug/L 2.5 uJ

Data Summ AQC 715.xls / PEST_WG_Final

09/13/2002 ...« PM
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Analytical Data Summary

SVOCs, Groundwater StationID 1715GP001
AOC 715 SamplelD 715GP001M2
DateCollected 6/17/2002
DateExtracted 6/24/2002
DateAnalyzed 6/29/2002
SDGNumber 62385
Parameter Units
Phenol ug/L 8.7 U
bis(2-Chloroethyl) ether {2-Chloroethyl Ether) ug/l 9.7 U
2-Chlorophenol L/l 9.7 U
1,3-Dichlerobenzene ug/L 9.7 U
1.4-Dichlorobenzene ug/L 9.7 U
Benzy! alcohaol ug/L 9.7 U
1,2-Dichlorobenzene ug/L 9.7 U
Bis(2-Chlorcisopropyl)Ether ug/L 9.7 U
2-Methylphenol (0-Cresol) ug/l 9.7 U
N-Nitrosodi-n-propylamine ug/L 9.7 U
3-Methylphenol/4-Methylphenol {(mp-Cresol) ug/L 9.7 U
Hexachloroethane ug/l 9.7 U
Nitrobenzene ug/l 9.7 U
Isophorone ug/L 8.7 U
2-Nitrophenol ug/L 9.7 U
2,4-Dimethylphenol ug/L 8.7 U
bis(2-Chloroethoxy) Methane ug/L 9.7 U
2,4-Dichlorophenol ug/L 9.7 U
Benzoic acid ug/L 48.5 U
1,2,4-Trichicrobenzene ug/L 8.7 U
Naphthalene ug/L 9.7 U
4-Chloroaniline ug/L 9.7 U
Hexachiorohutadiene ug/L 9.7 U
4-Chloro-3-methylphenol ug/L 9.7 U
2-Methylnaphthalene ug/l 9.7 U
Hexachlorocyclopentadiene ug/L 9.7 U
2,4,6-Trichiorophenol ug/L 9.7 U
2,4,5-Trichlorophenol ug/L 48.5 U
2-Chlcronaphthalene ug/L 9.7 U
2-Nitroaniline ug/L 48.5 U

Data Summ AOC 715.xls / SVOA_WG_Final

09/13/2002 1:32 PM
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Analytical Dua.a Summary

SVOCs, Groundwater StationID 1715GP001
AQC 715 SamplelD 715GPO01M2
DateCollected 6/17/2002
DateExtracted 6/24/2002
DateAnalyzed 6/29/2002
SDGNumber 62385
Parameter Units
3-Nitroaniline ug/L 48.5 U
Dimethyl Phthalate ug/L 9.7 U
2,6-Dinitrotoluene ug/L 9.7 U
Acenaphthylene ug/L 9.7 U
Acenaphthene ug/L. 8.7 U
2,4-Dinitrophenol ug/L 48.5 U
Dibenzofuran ug/L 9.7 U
2,4-Dinitrotoluene ug/L 9.7 U
Diethyl Phthalate ug/L 9.7 U
4-Nitrophenol ugt 48.5 U
Fluorene ug/L 9.7 U
4-Chiorophenyl Phenyl Ether ug/L 9.7 U
4,6-Dinitro-2-methylphenol ug/L 48.5 U
4-Nitroaniline ug/L 48.5 U
Diphenylamine ug/L 9.7 U
4-Bromophenyl Phenyl Ether ug/L 9.7 U
Hexachiorobenzene ug/L 9.7 U
Pentachlorophenol ug/L 48.5 U
Phenanthrene ug/l 9.7 U
Anthracene ug/l 9.7 U
Di-n-butyl Phthalate ug/L 9.7 U
Fluoranthene ug/lL 8.7 U
Pyrene ug/L 8.7 U
Benzyl Butyl Phthalate ug/L 9.7 U
Benzo(a)Anthracene ug/L 9.7 U
3,3"-Dichlorobenzidine ug/L 19.4 U
Chrysene ug/L 9.7 U
bis(2-Ethylhexyl) Phthalate ug/L 9.7 U
Di-n-octylphthalate ug/L 9.7 U
Benzo(b)Fluoranthene ug/L 9.7 U

Data Summ AQC 715.xls / SVOA_WG_Final

09/13/2002 1.02 PM
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Analytical Data Summary

SVOCs, Groundwater StationID 1715GP001
AOC 715 SamplelD 715GP001M2
DateCollected 6/17/2002
DateExtracted 6/24/2002
DateAnalyzed 6/29/2002
SDGNumber 62385
Parameter Units
Benzo(k)Fluoranthene ug/L 9.7 U
Benzo(a)Pyrene ug/L 0.97 U
Indeno(1,2,3-c,d)pyrene ug/L 9.7 U
Dibenz(a,h)anthracense ug/L 9.7 U
Benzo(g,h,i)Perylene ug/L 9.7 U
Carbazole ug/L 9.7 U

Data Summ AQC 715.xls / SVOA_WG_Final

09/13/2002 1:32 PM
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Analytical Dawa Summary

VOCs, Groundwater StationlD 1715GP001
AQC 715 SamplelD 715GP001M2
DateCollected 6/17/2002
DateExtracted 6/24/2002
DateAnalyzed 6/24/2002
SDGNumber 62385
Parameter Units
Chloromethane ug/L 10 U
Vinyl chloride ug/L 10 U
Bromomethane ug/L 10 U
Chloroethane ug/L 10 U
1,1-Dichloroethene ug/L 5 U
Acetone ug/L 3.6 J
Carbon Disulfide ug/L 5 U
Methylene Chloride ug/L 5 U
trans-1,2-Dichloroethene ug/L 5 U
1,1-Dichloroethane ug/L 5 U
Vinyl acetate ug/L 10 U
Methyl ethyl ketone (2-Butanone) ug/L 10 U
cis-1,2-Dichloroethylene ug/L 5 U
1,2-Dichloroethene (total) ug/L 5 U
Chloroform ug/L 5 U
1,1,1-Trichloroethane ug/L 5 ]
Carbon Tetrachloride ug/L 5 U
1,2-Dichloroethane ug/L 5 ]
Benzene ug/L 5 U
Trichloroethylene (TCE) ug/L 5 U
1,2-Dichloropropane ug/L 5 U
Bromodichloromethane ug/L 5 U
2-Chloroethyl vinyl ether ug/L 5 U
cis-1,3-Dichloropropene ug/L 5 U
Methyl isobutyl ketone {4-Methyl-2-pentanone) ug/L 10 U
Toluene ug/l. 0.43 J
trans-1,3-Dichloropropene ug/b 5 U
1,1,2-Trichloroethane ug/L 5 U
2-Hexanone ug/L 10 U
Tetrachloroethylene (PCE) ug/L 5 U

Data Summ AOC 715.xls / VOA_WG_Final

09/13/2002 1.o24 PM

Page 15



Analytical Data Summary

VOCs, Groundwater StationID 1715GP001
AOC 715 SamplelD 715GP0O01M2
DateCollected 6/17/2002
DateExtracted 6/24/2002
DateAnalyzed 6/24/2002
SDGNumber 62385
Parameter Units
Dibromochloromethane ug/L 5 U
Chlorobenzens ug/L 5 U
Ethylbenzene ug/L 5 U
m+p Xylene ug/L 5 U
o-Xylene ug/L 5 U
Xylenes, Total ug/L 5 U
Styrene ug/L 5 U
Bromoform ug/L 5 U
1,1,2,2-Tetrachloroethane ug/L 5 U
1,3-Dichlorobenzene ug/L 5 U
1,4-Dichlorobenzene ug/L 5 U
1,2-Dichlorobenzene ug/L 5 U
1,2,4-Trichlorobenzene ug/L 5 U
1,2,3-Trichlorobenzene ug/L 5 U

Data Summ AOC 715.xls / VOA_WG_Final

09/13/2002 1:32 PM
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BRIEF SITE DESCRIPTION AND HISTORY

Building 681 is a former Shore Intermediate Maintenance Activity (SIMA) shop and
administration building that now serves as a Vessel Support Facility for the US Caast
Guard. Underground storage tanks 681-1 and 681-2 were installed in 1985 when the
building was constructed, but they had not been used since 1991 or earlier.

UST 681-1 was an unregulated, 100 gallon, waste oil tank on the south side of Building 681.
Only piping within the tank excavation was removed due to sewer and gas line obstructions.
The remaining drain and vent piping were capped.

UST 681-2 was an unregufated, 20,000 gallon, fuel o1} tank for the boilers of Buildings 680
and 681. Despite the very good condition of the tank, groundwater sample SPORT 0267-1,
taken from the tank excavation, required increased detection and reporting levels (DL and
RL), as well as ethyl benzene above the Soil Screening Level (SSL). The supply and return
piping to Building 680 was initially air tested to determine if the piping was sound and could
be capped and lefl in place. The piping would not hold pressure, therefore approximately 90
fect of asphalt was cut to remove the piping.  Corrosion, pitting, and several holes were
found in one 30 foot section of piping (see Site Map 4), but the soil surrounding the piping
was free of petroleum staining and odors and the samples were relatively free of
contaminants. The worst sample in the pipe excavation was taken at the last fitting next to
Building 680. The sample registered clevated naphthalene and raised DLs/RLs.
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1699 North Hobson Ave
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Ph. (803} 743-6777

Site Map 2
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Charleston, SC

DWG DATE 18 JJL 97 |OWG NAMC: 681-1_2
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GAS METER

UST EXCATVATION
B'x5'x9" OEEP

GEN

GW. — GROUNOWATER
S.5. ~ SOIL SAMPLE

0 5

™ " ——

GRAPHIC SCALE

UST 681—1 @ COOPER RIVER -~ 360°

GROUNDWATER
4'x3-1/2'x8" DEE

GAS PIPE L'NE\ T

S.S SPORT 0285-1,
SANDY SOIL, NO ODOR,
OVA = (0) ppm

MANHOLE:

S.5. SPORT 0285--3,
SANDY SOIL, NO ODGCR,
OVA = (0) ppm

GW SPORT 0285-4

OVA = (0) ppm

2" SEWER PIPE, 3'-C"
BELOW GROUND LEVEL

$.S. SPORT 02B5-2, f
SANDY SQIL, NO ODOR,

r____.———'-—.
DIRT PILE \_ _J
SPORTENVDETCHASN

1899 North Hobson Ave.
North Charleston, SC 29405-2106
Ph. (803) 743-6777

Site Map 3
UST 881-1

Charleston Naval Base
Charleston, SC

DWG DATE- 21 JuL 97 |DWG NAME:6B1-1_3
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FOR OFFICTAL USE ONLY
LABORATORY DIVISION ,
CHARLESTON NAVAL SHIPYARD
CODNE 134, BLDG 13
CHARLESTON, S.C. 29408-6100

GENERAL LABORATORY REPORT
Date: 11 August 1995
To: Code 360C.9, Bldg.8
Subj: ANALYSIS OF WASTE OIL / USTNS 022 (LO) ( (3-1 )
Ref: (a) Job Order: 71-002-16002

(b) Report NO: 95CH00923 : REM- 333

(c) ECP #2

1. As authorized by reference (a) and requested by reference (b), one (1) sample of WASTE
OIL /:USTNS,022 {LO) was analyzed per reference (c).

© 2. The results follow : ]\ N
TEST RESULT
Arsenic, mg/l <1
Chromium, mg/} /o
Cadmium, mg/l ‘ 1.8
Lead, mg/fl 95
PCB's, ppm <2
Flash Point, °F > 230
Total Halogens, ppm 41
pH 7.18

CHI, st immis e

Anal Head, LABORATORY DIVISION

FOR OFFICIAL USE ONLY
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GENERAL ENGINEERING LABORATORIES

Merting today '« weeds with o vitiod for tuinnroos. Lahoratary Cerdfications
STATE GFL £
L ESTISEMIB  EXVST2RTASE
NC a3 .
sC lotan Lol v
’ ™ 23 [er_—} 18

Climni: Supervisar of Ship Building & Conversion
SUPSHIP-Poctxmouth Detactmnent-Eay.
1893 Narth Hobson Ava.
North Chagleston, Sowh Carolina 28405-2106
Conrxets Mr. Bill Hiers
Project Descriptian: SUPSHIP-Portsmouth Doachment

co: NFWCQ0196 Repart Date: Tanoacy 18, 1997 Page 10l
Samplke TD : SPORT0245.1
LabID : 9701105-01
Murix ¢ Sail
Date Collected : 01/0787
Date Received : 010807
Prioricy : Routine
Collector : Client
Parametr ' Qualifer Remlt DL RL. CUais DF Analyst Date Time Batch M
Valatile Organics
BTEX - 4 itams e
‘enec v 0.00 100 200 ugkg 10 BRMB 0121057 1256 98016 1
Jhylbanzeae v 0.00 1.0 200 wrkg 10
’ Tolumne U 000 150 200 ugkp 10
Xyleers (TOTAL) u 0.00 100 400 uvpfkp 10
Neghthalene v 0.00 : 1.00 200 ugfg 1.0
Extracrable Organics
Palynuciear Aromatic Hydrocarbons - 16 items
Acenughthene U 0.00 128 656 ug/kp 20 BDG 0171007 2246 95994 2
Acenephthylcne U 0.00 a8 656 uglkg 2.0
Anthricene u 0.00 328 656 ughkg 20
Bruo{s)udiracene u 0.00 328 656 ugfep 2.0
Benzo{a)pyrene U 0.00 328 656 upleg 290
Henzo(h)lusrmthane u 0.00 T 328 656 ug/kg 2.0
Berzofghijperylene v 0.00 128 656 ugkg 10
Honzo{k)fuorentheo: u 0.00 k)] 656 ugfkp 20
Chrysene u 0.00 328 6558 ughkp 2.0
Diberzo(nbatiracens u 090 328 . 636 ug/kg 2.0
Fluoraithee u 000 328 655 uplke 2.0
Pluorone v 000 28 636 ugkg 20
Indemo(1.2,3-¢.d)pyrenc U 0.00 323 656 ugfkg 20
Niphmelene u 0.00 324 €56 uglky 24
Ponaidrme U 0.00 328 656 mgikp 20
Pyras u c.o0 3z 656 uglig 20
Metals Anciysls
Mercury J 00111 0.00234 0200 melkg 1.0 RMJ 011507 1004 96172 N
Siva U 165 40.0 944 ughke 20 NRM Q110487 1233 %6023 3
Anvenic 1970 260 %44 upkg 20
o | !
’ PO Box 30712 » Chacleston. SC 20417 + 2040 Savage Road » 19407 MMMH Emmmmlﬂmmwnﬁ

(803) 556-8171 » Fax (803) 766-1178 “9701105-01*
ﬁ P=u e 0n reveled PaRe?

Z-3CZ



GENERAL ENGINEERING LABORATORIES

Meeting tadar’s n¢eds with @ viswon for ivawrmn, Lasorutery Cortificadass
STATE (GEL 2P
L EATLS6NTAM  RITCTLTIASS
NC pae]
sC 10120 o382
IN 98K @34
Client Supervisor of Ship Bullding & Cuasvetrion
SUPSHIP-Porternouth Derchment-Bav,
1899 Nonth Hotxen Ave
North Chasleston, South Carolfne 29403-2106
Cantact: M. Bill Hien :
Projea Description: SUPSHIP-Parcsmouth Deichunant
cc: NPWCOD196 Report Due:  Januay 16, 1997 Page 2af3
Sample ID + SPORTU285-1
Parameter QuatiNer Result DL RL Units DF Analyst Date Time Liageh X
Brium 10300 233 844 ughkg 290
Cadmium J ao? 19.7 471 wpleg 20 NRM 0171087 1233 8603 ° 2
Chroreiyma 9920 586 944 ug/kg 0
Lexd B870 329 473 ughy 20
Selcnjum s a0 23 472 ughg 20
Gepernl Chemlstry '
Towd Ree. Peao. Hydrocsrbons 180 106 50.0 ma/kg 1.0 SLR 0171097 1200 S&038 4
The followiag prep procedures were performed;
GC/MS Buo/Newen) Compounds MS 010957 1300 95994 S
Merury CRB 0114/97 1900 $6172 6
TRACE . EGD 010557 1500 %6023 7
Comments;
A dijurion was requured for Extracistle Orzanes duc 1o mamix
micrference. As areyule, the detection lomits we elevated
Surrogote Recovery Tesat Parcent® Acceptable Limits
2-Flnarobipharyl Msi10 9. (300115
Nizobowanc-d5 Ms10 BA.0 @3.0-120.)
Pp-Tesphenyl-414 Me&i0 113, (373-128.}
Brumeflumrebenzene RTEX-826Q 119. -~ (535.154)
Dirumofoaromedunn BTEX-3260 908 (634 -135,)
Tolucae-df " BTEX-8260 100. . g7
Bromofugtobenzenc NAP-2260 119, (535 -154.)
Dibromolaragicduns NAP-8260 00.8 (634 -136.)
Tolusme-d8 NAP-§260 100. (21-137)

PO Bax 30712 + Chagjeston, SC 29417 « 2040 Savape Road « 219407

{803) 555-8171 « Fax (803) 766-1178 *9701105-01°

[ 4
.9 ‘Actal i reavclosd poers _ —



GENERAL ENGINEERING LABORATORIES

Meering today s needc with o rision fur toousrmw, Labaratory Certlficatiand
STATE GEL EP1 -
FL BITIATIA  ERIATIXISE
by o) 3
5C 10120 e
™ 0293 [.r3
Client: Syparvisar of Ship Building & Comvamica

SUPSHIP-Parumouth Deluchment-Eav.,

1899 North Habxoa Ave.

North Charleston, South Caoolma 294052106

Contact M, 811 Hiery

Project Deseription: SUPSHIP-Poreemonth Deteehment

cc: NPWC00195 Report Date:  Jamuary 1§, 1997 Pagc 3003
Surple 10 : SPORT0285-1

¥ u Method Method-Description

M1 EPA 8260

M2 EPA B270

M3 EPA 40104

M4 ETA 5071

M3 EPA 3550

Mé EPATAT1

M? EPA 3030

Paias'™
oms

The qualifi=s &y ths repon ace defined es follaws:

ND indeates that the anslyte wey not eztecied ar a concengation grester them the detectian lomic

1 indicues presence of znalyte at a concengancn less chan the reporting imit (RL) and greacer than the detection limil (DL).
U indicares that the analyte wat not detected af a eomennirasian prearer thaxa the detscdon lonit.

= Indicates ihar a quality conirol cualy:e recovery is oumide of ypecified acveptance crilcTin

This dats repart hus been prepaed and reviewed

In xcordapce with General Engineering Labarasoriss

stndird operating procednres. Pleare ditecy

1ny questions to your Project Mansger, Karen Blakeney at (303) 7637386,

Reviewed gy ‘

PO Box 30712 - Charleswon, SC 28417 « 2040 Sxvugs Road « 29407

(B33 36 6171 - Fue (B0) 766-1178 *9701105-01%
C O Prinl on reoyclut popsr

2SS



GENERAL ENGINEERING LABORATORIES

Meering today's nocds wirk o vision (ar rorcarmo: Labaraiay Certificalions
' STATE GEL EF1
FL ENNIS&ITIN  BAMTUIMSK
NE 133
sC G120 lcss2
™ 72504 Loy 8
Climc Supervisor of Ship Huilding & Coovezion
SUPSHTP-Fanumouth Demchment-Env.
1899 North Rotuon Ave,

North Chealcaron, South Coroline 29405.2106
Contact: Mr. Bill Hiexe
Projext Desciption: JUPSHIP-Poacmoudth Denchument

cc: NPWCO1 96 Report Dae:  Junuscy 16, 1997 Page 10(3
Sumple ID ; SPORT0245-2
LsbID ;970110502
Marrix : Sail
Dawe Collscted : 01T
Drie Heceived : Q110887
Priodity ; Routine
Collector : Client
Paremotor QualiNer Resuft DL RL Uslts DF Annlyst Date Thne Batch M
Valatiis Orguaics
TEX -4 ftesns
nzene u 000 1.00 200 wgkg 10 RMB 0510897 1326 96016 1
Tylbcnzee y on0 1.00 200 ughy 10
Toluene U 0.00 100 200 ughsg 14
Xyleaes (TOTAL) 4] Q.00 100 400 upfkp 10
Nephthalene u .00 1.00 200 ughg 10
Extractable Orgunies
Polynuclear Aromazic Hydrocerbons . 16 isems
Acenaphthene u 0.00 kri 652 ugfrg .0 BDG 0171097 313 95934 2
Aamaphthylens u 0.00 326 652 ugfkg 20
Anthrerrne u 0.00 326 652 ughkeg 20
Benro(w)anthracene U 0.00 325 652 az/kg 20
Benzo(a)pyreas u 000 326 652 upks 20
Bmes{bluorsnthane u 0.00 324 652 ug/kg 0
Renzo(gniperylene U 0.00 125 652 uglkg 24
Bam{k)fuorenthene U 0.00 325 652 ughkyg 20
Orrveene v 000 326 652 uplkp 20
Dibenzatahjenthnicons U 0.00 325 . 652 ughy 20
Fluoranthene 4] 0.00 325 652 up/kg 0
Fluorene U o000 325 . 652 ughkg 20
Indeno{1.2,3 <. d)pyrome u 0.00 325 852 upfig 20
Naphthalens U apoo 326 652 wp/kg 20
Phenanthrens U a.ng 326 652 ugke 20
Pyrene v 0.00 326 652 ug/e 28
Metsols Anudysls
Macwy U 0.0159 a.00235 0200 mpky 1.0 RMJ 011597 1007 96172 N
Tilver U -60,0 40.0 944 ugkg 20 NRM 0171087 1238 96023 3
sseqic 3560 260 944 ughg 20

PO Box 30712 « Charlesicn, SC 29417 « 2040 Savage Road « 29407 IMHH”HE”H

MU ORERD

{B03) 556-8B171 « Fax (503) 766-1178 <9701105.02»

‘5 Prmited wn oy oand pancs —
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GENERAL ENGINEERING LABORATORIES

Meoring ruday s needy Weith u visien Jor tamorme: Laboreioty Coctifioalloas
STATE arL Erl
L ESTIS63T04  BANTANSE
NC m
sC 10122 J0512
~ (7 37 02034
Cheul: Supervisar of Ship Buoilding & Coaversica
SUPSHIP-Portsmaosgth Detschmeru-Env.
1899 Nomth Hobson Ave.
North CharJeston, South Coohox 29405.-2106
Conwet: Mz, Bill Hicrs ‘
Prajeet Description: SUPSHIP-Patsmoach Detachment
ec: NPWC00196 Repertt Datet Junuxy 16, 1997 Psgs 20of3
Sample ID ! SPORT(285-2
Paracieter Qualifler Result DL RI, Units DF Anazlys Date Time Batch M
Baiun 10100 213 924 ugfey 2.0
Cadmium 997 19.7 472 ughky 20 NRM 011097 1238 96023 3
Chrominm 18000 185 944 nghg 2.0
Lesd 5850 129 472 ugfeg 20
Sedemium 681 215 472 ugcg 20
Gentral Chemiatry
Total Rec. Peaw, Hydtocaboa U 0.00 14.6 50.0 mp/cg 1.0 SLR 01710897 1200 26038 4
Tte following prep procedures were performed:
GC/M$ Bue/Naural Compounds MS 0109297 1300 95994 5
Mrmoy CRB Q1/14897 1900 86172 6
TRACE FGD 010997 1500 98023 7
Comments:
A dilulion wes reguired {or Extaciable Orgenics due to marrix
Mterference. A4 a result, the detecBon fimit ane cleveted,
Swrogaw Recarery Test Pereeats Acceprable Limle
2-Fiuorobiphenyl M§10 3.7 (300 - 115.)
Nitrobenzene-45 Mé1a ' s (23.0-120)
p- Terphenyl-dl4 M610 895 (373 -128)
Bromolluorobenzzne BTEX §260 128, (539 -154.)
Ditmmofhmoramethane BTEX-8260 102, (634 -136)
Taluenc-d§ BTEX-8260 108. (721 - 137)
Bromaflucxobenzene NAP-$260 128, (535-154)
Ditrumauarometh e NAP.8260 102. (614-.136)
Toluene-df NAP-§260 104. (721 - 137)

PO Box 30712 - Chardescon, SC 29417 » 2040 Savage Road » 29407

" (803) 556-6171 - Fux (307) 766-1178

ﬁ Friand ga reccdled papr

*9701105-02*
2366
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s M. % GENERAL ENGINEERING LABORATORIES
v \ Meeting foday s necds switl u visivn for tomarmw: Labarmory Curtifientinas

- ’.\ . STATE GHL EP{

./ ! 2 FL EXTISGATEON  BAU72T4SY

oo-? S s ?'c :ﬁm

\ C 1 tosez
4ToR\® ™ 0mu @
Clietr Suparvisar of Ship Building & Conversion
SUPSHIP-Forsmouth Detachment-Ergr,
1499 North Hobsan Ave.
Noarth Clarlestrn, South Caralina 29405-2106
Contaet: Mz, Bl Hiers
Froject Detcription: SUPSHIP-Porumaouil Dewuchment
cc: NPWCO0176 Report Date:  Japusry 16, 1997 Page 3af3
§ample ID : SPORTO285-2

M = Method Method-DiscHption

M1 EPA 8280

M2 EFA 3270

M3 EPA 6010A

M4 EPA SO

M5 EPA 3550

Ms EPA 14Tl

M7 EPA 3050

oot

The quakfiers in this report e dafined us follows:

ND Indicaiss that the snalyte was nat detectod «i a conceriration greater than the detagtion limit

¥ indjcates presence af mmudyts ot & concentriticn icis then the reponing Leit (RL) and graacar than the €stestion limit (DL).
U indicates thut the enalyta was gor detacted wt & concentratiah getter i the detacton limic

* {gdicatr that 1 quality coneml anslyre rcovery is outide of spedifiod eocxpiznce ariteria

Tais deca report hes beon prepuared and reviewed

m sccordonce with Generel Engineering Luboratodes

sundard operadng procedures, Plrace direet

any questioms to your Praject Munager, Karen Blakeney w1 (§03) 769-7384.

Reviewed By

PO Box 30712« Charlesmon. SC 29417 - 104D Savege Road « 29407

(503) 556-817] « Fax (£03) 766-1178 *9701105-02°

“' Prisicd ed gayx=
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GENERAL ENGINEERING LABORATORIES

Meeting today't needs 1with a vivion fur tomorme Laberstury CartiNcations
STATE GEL 2FI
FL EAISE/I724  ErIATYTIASN
NC picl
se 01 10502
IN QX Lrasiet
Cllens: Supavisar of Ship Building & Cooversion
SUPSHIP-Porsreouth Deuschoment-Eav,
1E99 North Hobsoa Ave.

North Charlesion, South Coroling 29403.2108
Conzacy: e, Bill Hies
Projen Deserdpdan: SUPSHIP-Portstrowsh Demelunant

cz: NPWED0196 Repore Dute:  Jaminey 16, 1991 Fugz 1af3
Sianple ID : SPORT0O285-3
LabID £9701105-03
Marix : 5ot
Duc Collected : 0170787
Due Recoived : 0170897
Primity : Routiee
Callector : Client
Purumeter Qualifler Result DL RL LUales DF Apaiyxt Dote Time Butes M
Vatatile Organics
BTEX -4 tons
Baizane U a.00 1.00 200 ugkp 10 RME 06120997 1744 96016 1
Ethylbenzens 450 100 200 ugkg 10
. Toluene u 0.00 1.00 200 vwz/kg 19
Xylenes (TOTAL) 324 1.00 4,00 ugkp 10
Naphihatene U 0.90 100 200 wvpikg 1.0
Extreetable Orgunlcx
Polynuclacr Aromatic Hydrocarbons « 16 irems
Acznaphthene u 0.00 163 130 upfkg ‘6 BDG 014097 2352 95994 2
Acenzphihylens U 0.00 163 330 wig L0
Anvgicene u 0.00 163 3310 wgkg 10
Henzo{n)aathracene U ¢.00 163 330 wghkg 10
Benzola)pyrens U 0.a0 163 330 uwgkg 10
Bauzofb)Xhorzathene U .00 163 330 ugkg 18
Bezo{ghilparylene U 0.00 163 330 ugkg 10
Benro(x)fluoreathene U 0.00 163 330 wAig 1D
Qarrysens U 0.00 163 330 ugkkg 10
Diberzo(ahenthfocens U 0.00 163 330 ugfeg 14
Fleorenthenc (¥ 0.00 163 330 ukg 10
Floorene u 0.00 163 310 ugig 10
lndeno({} .23 c.d)pyrenc u 0.00 163 03¢ wrkg 10
Niphhalzne u 0.00 183 330 na/ke 10
Pheszirence U 000 163 30 kg 10
Pyrcne U 0.00 163 330 vy 1.0
Metals Analyshs
Mavay 1 0.0167 0.0022% 0200 fap/rp 10 RMI 0115097 1009 96172 N
Silve v -69.5 400 544 uglkg 20 NRM DIADST 1244 96023 3
Arsenie 3 27t 260 944 ugig 20
. PO Box 30712 - Charlestos, SC 29417 = 2040 Sevage Road « 29407 mmml“lﬂm [{’llumlmmmum
i i

~ {803} S56-8171 « Fax (B03) 166-)178 970110503
6 Pr.aed on sawehed guper ]
2-3e8
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GENERAL ENGINEERING LABORATORIES

Waptiug todav's teevds with a vigivn foe lmnoren Labarsiary Cotiflalions
NTATE QL B9
FL ESNSEA9  BIIa3 21458
KC s
s 101X 10512
™ 0234 Q4
Clienr Supcrvisor of Ship Autlding & Conversion
SUPSHIP-Porsmat:th Detachmenu-Env,
1899 North Hobson Ave,
Narth Charleston, South Cexeliza 29405-2106
Coatacp: Mr. 81 Hicrs
Project Description: SUPSHIP-Portsmeuth Detschment
e NPWC00196 Repoqt Date:  Jemumy 16, 1597 Page 20t3
Sample ID + SPORT0285-3
Parsmeter Quallfler Resmult DL RL Unlt DF Analyst Dute Time Datch M
Raium b { as53 233 544 uzkp 208
Cadmium u a3 19.7 472 uzfkg 20 NRM 6i/10097 1244 96023 3
Cloumium 1120 588 944 ughg a0
Leod J 472 129 472 kg 20
Saleitm J 24 215 472 ugikg 20
Geaerdl Chemistry
Tozal Rec, Pego. Hydracwrbona U 10.0 10.0 560 roghkg 10 SIR 01/10/97 1200 96038 4
« Mallawing prep procedures were performed:
GC/MS Basc/Neutrzl Compounds MS  0105/597 1300 PS94 5
Maewy CRE 0174/97 1900 96172 6
TRACE FGD 0140907 1500 96023 7
Surrogete Recovery Test Percent® Actcaptuble Limlty
2-Flucrohiphenyl MeL0 913 (300-115))
Nizrobenzaic-dS MéLu 8473 (230.-120.)
¢ Texphenyl.d14 M§6L0 299 (73 -128.)
Brenoflvorobenzene BTEX 8260 99.5 (535 .154.)
Dibromofuoromathune BTEX.826D 106. (@34 -136.)
Toluens-d3 BTEX 8260 100. (21 -13%)
Bromoflucrobenzie NAP-8260 99.6 (535 - 15¢.)
Dromaflucamethana NAP.2260 106. . (63.4-136)
Taloene-d8 NAP-§250 100. (721 -137.)
M = Method Method-Deseription
M1 EPA 8260
M2 EPARZID
M3 EPA 6GICA
Ma EPA 9071
EPA 3550

5

PO Box 30712 » Charlestan, SC 23417 » 2040 Suvage Road - 29407

(803) 556-8171 « Fax (803) 766-1178

“5 Vreaxd an ey clad e,

*9701105-03=
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c M\ % GENERAL ENGINEERING LABORATORIES
L / S : Mecting 1oday ¢ ucods 1irh a weian for temarrow, hﬁ;” Cerltficatiar
ol > o ' R EUlsAms lawmst
< ' LT
Argrit ™ 3w @934
Clieqits Supervisor of Ship Ruilding & Coavemioa
SUPSHIP-Pormmouth Detschment-Eny.
1895 Naorth Holson Ave. )
Nonth Chezleston, South Carolina 29405-2106
Comacs: Mr, Bill Hiexs
Project Description; SUPS HIP-Portsmauth Deuchment
czx NPWC00196 Report Dute:  Jawary 16, 1997 Page 3 0f3
' Sample O : SPORT(285-3
M = Method . Meltiod-Dencriptian
M6 EPa 7411
M7 EPA 3050

Nows:

The qualifiere 1 this report are defined as follows:

ND incdcares chat the anrlyre was not detcczad AL a coneentralion greacer thua the detesiion limjc

I indicates prezeacs of analyle a: 4 concentration lexy tha the reporting dimit (RL) and greeser than the detecdion imit (DL).

U indicates that the 2nulylc wes nol datectad ar u sonccogaion grearer then the deecdon limic s,
" indicates thar 3 quality conool analyre recovay is ourside of spacified secopumee crieria

This dota eeport fus baen prepared and reviewed

& nceasdunes with Genaral Engineering Laboratories

stand ord operaring procedures, Pleasc diprct

my guestions o your Projact Manager, Kaen Blakeney oz (803] 769-7386.

Revicwsd By

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

- (B03) 556-8171 « Fax (803) 766-1178 0701105-03°

v
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GENERAL ENGINEERING LABORATORIES

Meciing todur s needs with a vision for romoerm Latoriory Cortliatien
STATE GIL EP1
129 Ei7i56aT294  EXII2T4SR
N pac)
1o nx 10512
IN (i} o

Clienc Supervisor of Ship Building & Cogversion

SUPSHIP-Porumaouth Demchman-Env.
1899 North Hobson Ave.
Nomib Charleswn, Squth Ceroling 29405-2108
Contary: M. Bill Hiers
Projeet Deseription: SUPSHIP-Pariemouth Deschramt
ec: NPWC0Q196 RepomtDaw:  Jowary 17, 1997 Paga 10f3
Sumple ID : SPORTO2ES 4
[bID 1 9701105-04
Manix : GroundH20
Date Collectad : 0110757
Date Received : 0170487
Prioriry : Raudoe
Colleaior + Client
Pcromeler Quullfler Result DL RL Ut DF Anpalyst Date Tlme Botch M
Yolatls Organics
BTEX -4 aems
Banzes U 0.00 1400 200 ugh 1.0 IG5 011497 1557 96232 1}
Ethylbaume 11.8 1.00 200 o3 ta
Toluene U © D360 1.00 200 g 1.0
Xylees (TOTAL) B9.2 100 400 ugl 1.0
Niphthaicne 232 1.00 200 gl 1.0

Extractahle Orgunica
Polynuclear Aromatic [lydrocarbons - 16 Uems

Acenmhthene v 0.00 500 100 gl 1.0 BDG 01,1457 1831 96160 2
Acenaahthylenc u 0.00 5.00 100 A 1.0

Anthricene U 0.00 5.00 100 vt 1.0

Benzo{a)anthracene U 0.00 5.00 160 ug 14

Bezo(a)pyrene U 0.00 5.00 100 g 1.9

Bero{bihoranthens 3] 0.00 5.00 100 wgA 10

Bunio(ghilperylene u 000 500 100 w1 1.0

Benzo(k)uoranthene u 0.00 5.0Q 100  upfd 1.0

Chrysene U .00 5.00 00 wpd 1.0

Diberzo{Lh)antuacene U 000 500 7 100 vegA 1.0

Fluarmthane U 0.00 5.00 100 ugn 1.0

Fucrene U 0,00 500 100 A 1.0

Indeno(l,2.3-c.d)pyrens U 0.00 5.00 0.6 wpd 10

Niphthalre U 0.00 5.00 100 e 10

Phounthrone U 0.00 5.00 100 ugn 10

Pyrene U 0.00 5.00 100 ugh 1.0

Metals Anafysix

Msrcwy I 0.0880 0.0148 0500 geA 1.0 RM) oOy/15097 1406 96184 N
Slver U 02131 0.424 100 gl 14 NRM 014397 1927 95902 1
Arnenc U -0308 2376 100  upn 1.0

PO Box 30712 - Charleston, SC 29417 + 2040 Svage Road « 29407 m“umnﬂﬂmwmmmmmm,m
(B03) 556-817! - Fax (303} 766-1178 *9701105-04*
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GENERAL ENGINEERING LABORATORIES

Mcenng today s ureds witll o vision foc tantucnnc Labacsiary Certgicaion
STATE GAE. b0y
FL EIN5aTI6  E1N2n140
NC in
sC 10120 10382
N L7k 2 QTN
Client: Supcrvisor of Stp Building & Conversion
SUPSHIP-Prmametih Detachment-Env,
1899 Nonb Hotaon Ave,
North Charlasmon, South Carclina 29405-2106
Contact M. Bill Hierx
Project Description: SUPSHIP-Portrmowh Detschment
cc: NFWC00196 Heport Dare:  Jomnary 17, 1957 Page 20of 3
Sample (D 1 SPORTO2834
Parameter Qualifer Reaull DL RL CUnits DF Analyst Dste Time Baich M
Purjurn 18.7 0247 100  ugl 10
Cwdmivm U 0.112 0.209 500 N 10 NRM 031357 1927 95302 3
Chewmiom I 1.87 0.621 0.0 gl 10
lesd 3 152 136 5.00  oph 18
Selentuz U 0.692 229 500 wpt 18
Gensral Chamlistry
Total Rez. Petro. Hydrocarbans U 0340 200 2.00 mgA 10 SLR 0171097 1200 95037 4
¢ following prep procedures were pecformed:
GC/MS Basc/Neutnt Compounds HDB 01/13/67 1300 95160 §
Meeury RMT 01714/57 1700 96184 6
TRACE CRB 01/1087 1400 95502 7
Surregaie Recovery Test Peromt%® Acceptable Limits
2-Fluorobipheryl Mé610 626 (43.0-108.)
Nitrobazane-dS Ms1a 612 as5.0.111.)
pTephanyl-d14 Mé610 9.6 (33.0.1258)
Bromalluorabeszans BTEX-2250 116. (738124
Ditromofltcromethanc BTEX-8260 124. (63.9 - 139,)
TaluemedR RTEX-1260 115. (77.1-121)
Bromoflusrobazens NAP-8260 116. (733-128)
Dibremnofluscomethans NAP-8260 124. - {638.139)
Teloez 8 NAP-8260 115, (71.1-12.)
M = Method Method-Description
Mi EPA 8280
M2 EPA 270
M3 EPA 6010A
M4 EPA S0TOA
M5 EPA 510

PO Box 30712 » Charleston, SC 25417 « 2040 Savage Roud « 29407

(803) 556-8171 « Fax (803) 766-1178

a Poreurd 1@ ecspchd Jepes

*B701103-04*
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g { % GENERAL ENGINEERING LABORATORIES
© / A Meeting sodav ¢ noede W @ dion jor funsnered, Labersikry Carilicatipnt
- ’_. \ (J. $TATE GEL EP!
] ’ FL 2YISEATG  ENNIA14SE
604 ) -;\é- o o a2
. sC 10120 1
4 TOQ.\E ™ 023 02934
CRenu: Supeviser af Ship Btﬁlﬁing & Cogversion
SUPSHIP-Perisnouth Deachment-Bav,
1899 Narh Hobeon Ave,
North Chxtlaton, Souds Camling, 23405-2106
Concact: Mr. Bill Hierx
Project Descyiption: SUPSHIP-FPortsmouth Detachment
o= NPWCD0198 Report Date:  Tanoary 17, 1997 Page 30f3
Saqple ID : SPORTO285-4
M = Mahnd Methad-Description
M6 EPA 7476
M7 BPA 3005

Noas:

The quatifiers in this teport zre defined as follows:

ND indicotca that tha stulyls wes not datociod a8 § concanTarion greaicy than the detection Unde,

J indicaies propenes of snalyte ot 8 concenruSon tess than the repocaing limit (RL) end grester than the detecdon Emic (DL).
U indieatsy that ¢ analyte as nos detcoceed at a consasmration yreatsr thn the detecdon Limit

® indicgies that & quabiry conuol mnalyts recovery it onttide of speci{fied dcceplance eritenix,

This dara report hus deen prepared and reviewed

m aceordmned with Generd Engineering Lubarstoria

standerd oparadng procedures. Plaae direct

xny quirstions 1o your Project Munager, Kicun Blakeney ot (BU3) 769-7386.

1

Reviewed By

PO Hox 30712 « Chadesion, SC 29417 « 2040 Sovag= Road + 29407

" (803) 5568171 « Fex (803) 766-1178 o T0L105.04°

ﬁ Uriaired o reey<ion] mamier. w3 272



GENERAL ENGINEERING LABORATORIES

Meeting 1aday's nceds iith a vinan for 1omaruw: Laboralory CertDeallocy p
STATY GEL pa ]|
FL BITUSN 254 ENI7/ENSS
K& m
sc 10D -] -
N o09M 2934
Cller: Supervicor of Ship Building & Canversian
SUPSHIP-FPortzmooth Dapschment-fav.
1499 North Hobsan Avo,
Norh Charlesion, Scuth Cgolina 29405-2106
Comace Mr. Bill Hiexx
Project Degeripuion: SUPS HIP-Ponismouth Dsachment
o= NPWCU0I98 Report Deye:  Jauacy 16, 1997 Page 10f2
Swmple ID : SPORTU2RS-5
1h 1D : 9701105-05
Matsix * GrauwndH20
Dtz Collecred : 0110787
Date Rexeived 1 010857
Pricmity ¢ Routine
Collector : Cliamt
Puwumeler Quallfler Reenit DL RL Unit DF Analyst Date Time Batch M
Volat{le Organlcs
BIEX . & Sems i,
Benzena u 0.00 1.00 200 A 1.0 JGS 011457 1628 96232 1
Ethylbenzene U 0.00 1.00 200 gl 14
Tolome U 0.00 100 200 1o 19
Xylcnes (TOTAL) v 000 1.00 A0 oA 10
Nephthulene U 0.00 1.00 200wl L0
Surrogan Resavery Test Percent Acceptable Liots
Bromofluerobenzeas BTEX-B8250 118. (73B-128)
Ditromafluorometuqic BTEX-8260 128, (6395-139.)
Toloemz-23 BTEX$1260 115. 71-121)
Bromofluaobenzane NAP.£250 118, (738 -128.)
Ditrrmofluaromethane NAP.8250 128, (639-139.)
Toluee b NAP_8260 115. -1y
M c Methed Method-Deacripdon
M1 EPA 8240

70 pox 3072 oo, 5 25017 - 200 swcge eat 240 {1|ENEARUUEERTII

TB03) 556-817] » FPax (E03) 766-1178 *9701105.05*
‘{5 Ponwd oa reoyclad pepar. 2 _3 777
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3 \ =% GENERAL ENGINEERING LABORATORIES
v / \ ‘ Mecring rodey: s needs wish a visiun fur temoons, Laborvtay Certificstions
(W78 VU STATE GEL 3]
e - FL E3NIGATHL  E1767200450
3 RE 2
PATORIE ' ‘ ™ ame w934
Clieic Suparviser of Ship Bolld'og & Cany mxion
SUPSHIP-Portemanth Dawchmenc-Env.
1899 North Hobson Ave,
Nezth Chardesoa, Scuth Caroline 23405-2106
Comsce Me. Bill Hiers
Projest Deacription: SUFPS HIP-Portamoath Dewctonent
cc: NPWC00196 Repor Dater  Jasmunry 16, 1997 Page 20f2
Sample 1D : SPORTUZ8S-5
M = Method Method-Description
Nowes:

The qualifiers i this nopon ae defined as foows:
ND indicares thae the gudyte was not detectsd at 3 consentrution greater then the detection lirit,
¥ ndicatcs prescnce of analyte at & eoneanzation 1ess than the reporting Limit (RL) end greatet than the detection Hmit (DL).
U indicatas that the snalyle was not dereeted st n concoitrasion gredter ihin the daectien lzml
indicates thut « quilicy coneal amalyte veeawery is ousside of specifiad acecpuaqes critedia,

D daa report kos beon jegpared and reviewed
<1 sccprdance with Ganered Engineerivg Laborusoria

sundard opeasng procedures, Plcase direst
any questions W your Project Mansger, Kirsn Blacaney at (803) 765.7386.

Fovizwed B

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

ﬁ’ Poneeu on recytiod et ,Z B —



&
< A,
5 B\ % GENERAL ENGINEERING LABORATORIES
\\ Mearup saduy s necds with @ vision for tomortuw: . 1‘_"‘”""’7 C"‘m"'";‘l‘ .
- . A T
. e\ FE g‘}}mm ESTAT27458
@O’P " RS NC 9
1 sC 1010 10432
ATORE ™ o 02534
Clienc Sopervisar of Ship Building & Comvarsion
SUPSHIP-Porsmouth Detachment-Brv.
1839 North Hobsun Ave.
Negth Charleston, Sandi Caroling 29405.2106
Coneser Mr. Bill Hirrx
Project Description: SUPSHIP-Portsmouth Demchment
ce: NPWC00194 Report Dot Januay 16, 1997 Page 1af2
Seroplie ID : SPORTU283-6
LD : 9701105-06
Matix : Soll
Date Collecizd < 010797
Date Reccived - 0170807
Priority : Rouiine
Collzctor : Client
Parumeter Qualifler Remjit DL RL Uxzhts DF anahxt Date Tlme Barch M
Yolatlle Orgaalcs
BTEX . 4 uems o
Jenzene 3 0.00 1.00 200 ogkg 10 RMB 0109897 1814 95016 1
Ehylboazeze U 0.00 100 200 ughg 1.0
Toluens 3) 0.00 1.00 200 wp/xg 10
Xylenas (TOTAL) u 100 1.00 4.00 ugleg 10
Niphthalens U 0.00 100 200 ug/kg 10
Surrogate Recovery Test Percent% Acceptable Limfts
Bromofluarobenzene BTEX-8260 95.5 (535-154)
Ditromofluctemethanc BTEX.8260 952 (634136
Toluee-d8 BTEX-8260 9840 (72.1-131)
Bromoflastobenzene NAP-8250 0856 (535-154,
Ditromoflnernmetbenc NAP8250 952 (634 .135.)
Toluene-d8 NAP-¥250 g¥.0 (21 -137)
M = Methiod Mcthod-Deseription
M] EPA B260

70 oot ot s 25417 - 0w vest - || ELHOMULRIEAITAD

803) 556-8171 » Fax (803) 766-1178

ﬁ Ureeved st eylad poper.

*9701105 06
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g L E GENERAL ENGINEERING LABORATORIES
\'\ Mecting tudav's nceds witlt a vivion for tomormiv Laborawwy Ceriliicaliara
. )\ STATE GEL £P
{ -3 FL EITIS&ATIH  CAT4721T451
PO.P ‘m\ ?g xzn;?:n 1¢5m2
AroR® ™  omM 0T
Client: Supsvisar of Ship Building & Converxdon
SUPSHIP-Partsmouth Detachman-Env.
1899 Nogth Hobson Ave
Nanh Cherlesion, Sogdh Carolira 29405-2108
Contace: Me. Bill Hicny '
Projoct Deseription: SUPSHIP-Poramaurdy Detachrment
oc: NPWCD0L 26 Reponn Datz: Janunay 16, 1597 Page 20f2
Sunple D : SPORTO265-6
M = Mertiod Method-Descriptian
Notes:

The qualiScrs in this report ere defined aa follows:
ND indicutes that the anelyte was not dateciad ag a consmimation graater tum the detection limit,
¥ ndicres progences of enalyte ot 4 conecniration less than the teporting limit (RL) and greater thm the delecdzm Lmie (DIL).
U indicutas thas tho cnalyws wes not dotecied at o coneeyrstion grexter thim the detecticn Tmit
indicates that & gualiry congel malyte recovery is outside of sperified ac=rpumee criteria

23t daia repon hias beep prepared wnd reviewed
in acenrdance with Genera] Engincering Labaratmmies
sundard operasing proccdares. Please direct
any questions s yowr Projoct Mansger, Kurcn Blekeney at (803) 769-1386.

Revicwsd By

PO Box 30712 « Charleston, SC 29417 « 2040 Savege Road « 28407

(803) 556-8171 « Fax (803) 766-1178 9701 £05.05*
ﬁ Paacd o roeyeled papain 2 __'3 #
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CHAIN OF CUs.ODY RECORD
/)] 05

2040 Suvuge Rows g
Charlesion, South Ca tid4
P.O. Box 3712

Charleston, Soutly Carnlina 29417
(803) 556-8171

SAMPLLE ANALYSIS REQU

AY 4 gentanba ared e bl 0

Ctienl NuneflFuality Name

[V I I [ uulunlc whcuacr

SPORTENVDETC sy | g P T — ;: e D
SPoRyra‘p/vyvvwcrmsri g : : ‘: : H sy | “ E B fz’;g:: QQL 2506(0
SAMPLE 1D R HEEHE S HBR S Remarks

ol|SPorT$%5-| Y| M4 X K | X X|usTesi1-1_soi)
_03sprTdags-2 1, Xy X XU | XK |usr 681-1-2 Soi |
RS PoRTH2TE-3 4 X AL XIX lusTogi- 13 soi |
~OHsPoRTda 541, 3 X X1 1 XiXlustesi-1-4 €1
~0S5Por1$285-5 3 X UsT6e1-] VoTaipBank | -
-0 blsporTdags-s | K| |Ysrb8)-] voaSoilricie Bawk|
 E= 18 Mo T e f e ] Pl

o e o MALQM&D Y

{\\F White mple colleetor

Yellow = file Pink = with report
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Analytical Di.... Summary

09/13/2002 .., PM

Metals, Subsurface Soil  StationID 1718SB001 1718SB8001 17185B002 1718SB002
AOC 718 SamplelD| 718SB00102 (3-5ft) 7185800102 (3-5ft) 718CB00202 (3-5it) 718CB00202 (3-51t)
DateColiected 6/10/2002 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/21/2002 6/21/2002 6/21/2002 6/21/2002
DateAnalyzed 6/24/2002 6/25/2002 6/24/2002 6/25/2002
SDGNumber 61813 61813 61813 61813
Parameter Units _
Aluminum mg/kg 7870 = 5430 =
Antimony mg/kg 0.541 U 0.48 N
Arsenic mg/kg 4.36 = 2.64 =
Barium mg/kg 14 J 10.8 J
Beryllium mg/kg 0.28 J 0.179 |J
Cadmium mg/kg 0286 |J 0.25 J
Calcium mg/kg 86700 |= 47500 |=
Chromium, Total mg/kg 33.7 J 23.5 J
Cobalt mg/kg 0.92 J 0.658 |J
Copper mg/kg 6.14 = 7.6 =
tron mg/kg 5220 J 3200 |J
Lead mg/kg 6.76 J 12.2 J
Magnesium mg/kg 3350 = 1700 =
Manganese mg/kg 74.4 J 39.8 J
Nickel mg/kg 14.8 J 7.63 J
Potassium mg/kg 683 J 372 J
Selenium mg/kg 0.376 |J 0267 |U
Silver mg/kg 0.13 U 0.1156 U
Sodium mg/kg 391 J 211 J
Thallium mg/kg 222 U 1.1 U
Vanadium mg/kg 19.7 = 13 =
Zinc mg/kg 30.5 J 30.2 J
Mercury mg/kg 0.011 J 0.011 J

Data Summ AOC 718.xls / METAL_SO_Final




Analytical Data Summary

Metals, Subsurface Scil  StationlD 171858002 17185B002
AOC 718 SamplelD| 718SB00202 (3-5ft) 7185B00202 (3-5i1)
DateCollected 6/10/2002 6/10/2002
DateExtracted 6/21/2002 6/21/2002
DateAnalyzed 6/24/2002 6/25/2002
SDGNumber 61813 61813
Parameter Units
Aluminum mg/kg 7240 =
Antimony mg/kg 0.513 |UJ
Arsenic mg/kg 3.96 =
Barium ma/kg 15 J
Beryllium mg/kg 0241 |J
Cadmium mg/kg 0342 |(J
Calcium mg/kg 72800 |=
Chrornium, Total mg/kg 23.8 J
Cobalt mg/kg 0.8% |J
Copper mg/kg 11.1 =
fron mg/kg 4450 J
Lead mg/kg 19.8 J
Magnesium mg/kg 2170 =
Manganese mg/kg 55.9 J
Nickel mg/kg 11.2 J
Potassium mg/kg 518 J
Selenium mg/kg 0.417 |J
Silver mg/kg 0.123 U
Sodium mg/kg 340 J
Thallium mo/kg 1.91 U
Vanadium mg/kg 16.3 =
Zinc mg/kg 43.1 J
Mercury mg/kg 0.01 J

Data Summ AOC 718.xls / METAL_SO_Final

i,

09/13/2002 1:33 PM

Page 2



Analytical D.... Summary

PCBs, Subsurface Soil StationiD 1718SB001 1718SB002 17185B002
AOC 718 SamplelD| 718SB00102 (3-5ft) 718CB00202 (3-5#t) 7185B00202 {3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002
DateExiracted 6/14/2002 6/14/2002 6/14/2002
DateAnalyzed 6/18/2002 6/18/2002 6/18/2002
SDGNumber 61813 61813 61813
Parameter Units
PCB-1016 (Arochlor 1016)  ug/kg 38 U 360 U 361 U
PCB-1221 (Arochlor 1221)  ug/kg 38 U 360 U 361 U
PCB-1232 (Arochlor 1232)  ug/kg 38 U 360 U 361 U
PCB-1242 (Arochlor 1242)  ug/kg 38 U 360 U 361 U
PCB-1248 (Arochlor 1248)  ug/kg 38 ) 360 U 361 U
PCB-1254 (Arochlor 1254}  ug/kg 77.2 U 731 U 732 U
PCB-1260 (Arochlor 1260)  ug/kg 77.2 U 731 U 732 U

Data Summ AQC 718.xls / PCB_SO_Final

09/13/2002 1..48 PM

Page 3



Analytical Data Summary

09/13/2002 1:33 PM

Pesticides, Subsurface Soll StationID 1718SB001 1718SB002 1718SB002
AQOC 718 SamplelD| 718SB00102 (3-5ft) 718CB00202 (3-51t) 718SB00202 (3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/13/2002 6/13/2002 6/13/2002
DateAnalyzed 6/22/2002 8/22/2002 6/22/2002
SDGNumber 61813 61813 61813
Parameter Units
Aldrin ug/kg 7.5 N 14.2 UJ 14.2 UJ
Alpha BHC (Alpha Hexachlorocyclohexane) ug/kg 7.5 U 14.2 U 14.2 U
Alpha-chlordane ug/kg 1.1 J 7.1 J 3.1 J
Beta BHC (Beta Hexachlorocyclohexane) ug/kg 7.5 U 14.2 U 14.2 U
Chlordane ug/kg 74.7 U 212 J 136 J
Delta BHC (Delta Hexachlorocyclohexane) ug/kg 7.5 U 14.2 U 14.2 ]
Dieldrin ug/kg 14.4 U 27.3 U 27.83 U
Endosulfan | ug/kg 7.5 UJ 14.2 LJ 14.2 Ud
Endosulfan Il ug/kg 14.4 uJ 27.3 UJ 27.3 UJ
Endosulfan Sulfate ug/kg 14.4 UJ 27.3 UJ 27.3 UJ
Endrin Aldehyde ug/kg 14.4 U 27.3 U 27.2 U
Endrin Ketone ug/kg 14.4 U 27.3 U 27.3 U
Endrin ug/kg 14.4 U 27.3 U 27.3 U
Gamma BHC (Lindane) ug/kg 7.5 U 14.2 U 14.2 U
Gamma-chlordane ug/kg 4.9 J 21.4 J 13.6 J
Heptachlor Epoxide ug/kg 7.5 uJ 13.8 J 4 J
Heptachlor ug/kg 7.5 U 14.2 U 14.2 U
Methoxychlor ug/kg 74.7 uJ 142 uJ 142 UdJ
p.p'-DDD ug/kg 3.2 J 27.3 UJ 27.3 uJ
p.p'-DDE ug/kg 4.3 J 5.2 J 27.3 UJ
p,p'-DDT ug/kg 14.4 UJ 27.3 UJ 27.3 ud
Toxaphene ug/kg 477 U 904 U 905 U

Data Summ AOC 718.xls / PEST_SO_Finai

Page 4



Analytical Da... Summary

09/13/2002 1.0 PM

SVOCs, Subsurface Soil StatlonlD 1718SBOM1 1718SB002 1718SB002
AOC 718 SamplelD| 718SB00102 (3-5ft) 718CB00202 (3-5ft) 7188800202 (3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/13/2002 6/13/2002 6/13/2002
DateAnalyzed 6/17/2002 6/17/2002 6/17/2002
SDGNumber 61813 61813 61813
Parameter Units
Benzo(g,h,i)Perylene ug/kg 380 U 35 J 361 U
Phenol ug/kg 380 U 360 U 361 U
bis(2-Chloroethyt) ether (2-Chloroethyl Ether)  ug/kg 380 U 360 U 361 U
Bis(2-Chloroisopropyl)Ether ug/kg 380 U 360 U 361 U
2-Chlorophenol ug/kg 380 U 360 U 361 U
1,4-Dichlorobenzene ug/kg 380 U 360 U 361 U
Benzyl alcohol ug/kg 380 U 360 U 361 U
1,2-Dichlorobenzene ug/kg 380 U 360 U 361 U
1,3-Dichlorobenzene ug/kg 380 U 360 U 361 U
2-Methylphenol (0-Cresol) ug/kg 380 U 360 U 361 U
N-Nitrosodi-n-propylamine ug/kg 380 U 360 U 361 U
3-Methylphenol/4-Methylphenol (mp-Cresol) ug/kg 380 U 360 U 361 U
Hexachloroethane ug/kg 380 U 360 U 361 U
Nitrobenzene ug/kg 380 U 360 U 361 U
Isophorons ug/kg 380 U 360 U 361 U
2-Nitrophenol ug/kg 380 U 360 U 361 U
2,4-Dimsthylphenol ug/kg 380 U 360 U 361 U
bis(2-Chloroethoxy) Methane ug/kg 380 U 360 U 361 U
2,4-Dichlorophenol ug/kg 380 U 360 U 361 U
Benzoic acid ug/kg 1840 uJ 1750 UJ 1750 uJ
1,2,4-Trichlorobenzens ug/kg 380 U 360 U 361 U
Naphthalene ug/kg 380 U 360 U 361 U
4-Chloroaniline ug/kg 380 U 360 U 361 U
Hexachlorobutadiene ug/kg 380 U 360 U 361 U
4-Chloro-3-methylphenol ug/kg 346 U 328 U 328 U
2-Methylnaphthalene ug/kg 380 U 360 U 361 U
Hexachlorocyclopentadiene ug/kg 380 U 360 U 361 U
2,4,6-Trichlorophenol ug/kg 380 U 360 U 361 U
2,4,5-Trichlorophenol ug/kg 1840 U 1750 U 1750 U
2-Chloronaphthalene ug/kg 380 U 360 U 361 U

Data Summ AOC 718.xIs / SYQA_SQ_Final

Page 5



Analytical Data Summary

09/13/2002 1:33 PM

SVOCs, Subsurface Soil StationlD 1718SB001 1718SB002 1718SB002
AOC 718 SamplelD| 718SB00102 (3-5ft) 718CB00202 (3-5t) 7185B00202 (3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/13/2002 6/13/2002 6/13/2002
DateAnalyzed 6/17/2002 6/17/2002 6/17/2002
SDGNumber 61813 61813 61813
Parameter Units
2-Nitroaniline ug/kg 380 U 360 U 361 U
3-Nitroaniline ug/kg 1840 U 1750 U 1750 U
Dimethyl Phthalate ug/kg 380 U 360 U 361 9]
2,6-Dinitrotoluene ug/kg 380 U 360 U 361 U
Acenaphthylene ug/kg 380 U 360 U 361 U
Acenaphthene ug/kg 346 U 328 U 328 U
2,4-Dinitrophenol ug/kg 1840 UJ 1750 UJ 1750 UJ
Dibenzofuran ug/kg 380 U 360 U 361 U
2,4-Dinitrotoluene ug/kg 348 U 328 U 328 U
Diethyl Phthalate ug/kg 380 U 360 U 361 U
4-Nitrophenol ug/kg 1840 U 1750 U 1750 U
Fluorene ug/kg 380 U 360 U 361 U
4-Chlorophenyl Phenyl Ether ug/kg 380 U 360 U 361 U
4,6-Dinitro-2-methylphenol ug/kg 1840 U 1750 U 1750 U
4-Nitroaniline ug/kg 1840 U 1750 U 1750 U
Diphenylamine ug/kg 380 U 360 U 361 U
4-Bromophenyl Phenyl Ether ug/kg 380 U 360 U 361 U
Hexachlorobenzene ug/kg 380 U 360 U 361 U
Pentachlorophenol ug’kg 1840 U 1750 U 1750 U
Phenanthrene ugrkg 380 U 59.5 J 41.6 J
Anthracene ug/kg 380 U 360 U 361 U
Di-n-butyl Phthalate ug/kg 380 U 360 U 361 U
Fluoranthene ug/kg 380 U 66.3 J 66.1 J
Pyrene ug/kg 380 U 48.5 J 48.5 J
Benzyl Butyl Phthalate ug/kg 380 U 360 U 361 U
Benzo(a)Anthracene ug/kg 380 U 360 U 361 U
3,3'-Dichlorobenzidine ug/kg 760 U 720 U 721 U
Chrysene ug’/kg 380 U 55.1 J 47.8 J
bis(2-Ethylhexyl) Phthalate ug/kg 380 U 42 J 264 J
Di-n-octylphthalate ug/kg 380 ] 360 U 361 U

Data Summ AOC 718.xls / SVOA_SO_Final

Page 6



Analytical De._.. Summary 09/13/2002 1..a PM

SVOCs, Subsurface Soil StationID 1718SB001 1718SB002 1718SB002
AOC 718 SamplelD| 718SB00102 (3-5ft) 718CB00202 (3-5M1) 718SB00202 (3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/13/2002 6/13/2002 6/13/2002
DateAnalyzed 6/17/2002 6/17/2002 6/17/2002
SDGNumber 61813 61813 61813
Parameter Units
Benzo(b}Fluoranthene ug/kg 380 U 360 U 361 U
Benzo(k)Fluoranthene ug/kg 380 U 360 U 361 U
Benzo(a}Pyrene ug/kg 380 U 24.3 J 27.6 J
Indeno(1,2,3-c,d}pyrene ug/kg 380 U 360 U 361 U
Dibenz(a,h)anthracene ug/kg 380 U 360 U 361 U
Carbazole ug/kg 380 U 380 U 361 U

Data Summ AOC 718.xls / SVOA_SO_Final Page 7



Analytical Data Summary

09/13/2002 1:33 PM

VOCs, Subsurface Soil StationlID 17185B001 1718SB002 I718SB002
AOC 718 SamplelD| 7188B00Q102 (3-5it) 718CB00202 (3-5ft) 7188B00202 (3-51t)
DateCollected 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/21/2002 6/21/2002 6/21/2002
DateAnalyzed 6/21/2002 6/21/2002 6/21/2002
SDGNumber 61813 61813 61813
Parameter Units
Chloromethane ug/kg 10.3 U 8.9 U 9.6 U
Vinyl chloride ug/kg 10.3 U 8.9 U 9.6 U
Bromomethane ug/kg 10.3 U 8.9 U 9.6 U
Chloroethane ug/kg 10.3 U 8.9 U 9.6 U
1,1-Dichloroethene ug/kg 51 U 4.5 U 4.8 U
Acetone ug/kg 6.3 J 4.6 J 6.5 J
Carbon Disulfide ug/kg 5.1 U 4.5 U 4.8 U
Methylene Chloride ug/kg 5.1 U 4.5 U 4.8 U
trans-1,2-Dichloroethene ug/kg 5.1 U 4.5 U 4.8 U
1,1-Dichloroethane ug/kg 5.1 U 4.5 U 4.8 U
Vinyl acetate ug/kg 10.3 uJ 8.9 UJ 9.6 UJ
Methyl ethyl ketone (2-Butanone) ug/kg 10.3 U 8.9 U 9.6 U
cis-1,2-Dichloroethylene ug/kg 5.1 U 4.5 U 4.8 U
1,2-Dichloroethene (total) ug/kg 5.1 U 4.5 U 4.8 U
Chloroform ug/kg 5.1 U 4.5 U 4.8 U
1,1,1-Trichloroethane ug/kg 5.1 U 4.5 U 4.8 U
Carbon Tetrachloride ug/kg 5.1 U 4.5 U 4.8 U
1,2-Dichloroethane ug/kg 5.1 U 4.5 U 4.8 U
Benzene ug/kg 5.1 U 4.5 U 4.8 U
Trichloroethylene (TCE) ug/kg 5.1 U 4,5 U 4.8 U
1,2-Dichloropropane ug/kg 5.1 U 4.5 U 4.8 U
Bromodichloromethane ug/kg 5.1 U 4.5 U 4.8 U
2-Chloroethyl vinyl ether ug/kg 10.3 U 8.9 U 9.6 U
cis-1,3-Dichloropropene ug/kg 5.1 U 4.5 U 4.8 U
Methyt ischutyl ketone (4-Methyl-2-pentanone} ug/kg 5.1 U 4.5 U 4.8 U
Toluene ug/kg 5.1 U 4.5 U 4.8 U
trans-1,3-Dichloropropene ug/kg 5.1 U 4.5 U 4.8 U
1,1,2-Trichloroethane ug/kg 5.1 U 4.5 U 48 U
2-Hexanone ug/kg 10.3 U 8.9 U 9.6 U
Tetrachloroethylene (PCE) ug/kg 5.1 U 4.5 U 4.8 U

Data Summ AQOC 718.xls / VOA_SO_Final

I
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Analytical Di.... Summary

09/13/2002 1.u3 PM

VOCs, Subsurface Soil StationID 1718SB001 1718SB002 171888002
AOC 718 SamplelD| 7185B00102 (3-5ft) 718CB00202 (3-5ft) 7185800202 (3-5ft)
DateCollected 6/10/2002 6/10/2002 6/10/2002
DateExtracted 6/21/2002 6/21/2002 6/21/2002
DateAnalyzed 6/21/2002 6/21/2002 6/21/2002
SDGNumber 61813 61813 61813
Parameter Units
Dibromochloromethane ug/kg 5.1 U 4.5 U 4.8 U
Chlorobenzene ug’kg 5.1 U 4.5 U 4.8 U
Ethylbenzene ug/kg 5.1 U 4.5 U 4.8 U
m+p Xylene ug/kg 5.1 U 4.5 U 4.8 U
o-Xylene ug/kg 5.1 U 4.5 U 0.44 J
Xylenes, Total ug/kg 5.1 U 4.5 U 0.44 J
Styrene ug/kg 0.55 J 0.44 J 0.66 J
Bromoform ug/kg 5.1 U 4.5 U 4.8 U
1,1,2,2-Tetrachloroethane ug/kg 5.1 U 4.5 U 4.8 U
1,3-Dichlorobenzene ug/kg 5.1 U 4.5 U 4.8 U
1,4-Dichlorobenzene ug/kg 5.1 U 4.5 U 4.8 U
1,2-Dichlorobenzene ug/kg 5.1 U 4.5 U 4.8 U
1,2,4-Trichlorobenzene ug/kg 5.1 U 4.5 U 4.8 U
1,2,3-Trichlorobenzene ug/kg 5.1 U 4.5 U 4.8 U

Data Summ AQC 718.xls / VOA_SQ_Final
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Analytical De.... Summary

09/17/2002 .._5 PM

StationlD FIELDQC FIELDQC LABQC LABQC
SamplelD B680EW 00205 680FW00205 BLKONO1301 BLKONO01304
DateCollected 10/19/1998 10/19/1998 10/26/1998 11/23/1998
DateExtracted 10/26/1998 10/26/1998 10/26/1998 11/23/1998
DateAnalyzed 11/19/1998 11/19/1998 11/05/1998 11/29/1998
SDGNumber ENO13 ENO13 EN013 EN013
Parameter Units
2,2'-Qxyhis(1-chloro)propane ug/L 5 U 5 U 5 U 5 U
4-Methylphenal (p-Cresal) ug/L 5 U 5 ) 5 U 5 U
N-Nitrosodiphenylamine ug/L 5 U 5 U 5 U 5 U
Phenol ug/L 5 U 5 U 5 U 5 U
bis(2-Chtoroethyl) ether (2-Chloroethyl Ether) ug/L 5 U 5 U 5 U 5 U
2-Chlorophenol ug/L 5 U 5 U 5 U 5 U
1,3-Dichlorobenzens ug/L 5 U 5 U 5 U 5 U
1,4-Dichlorobenzene ug/L 5 U 5 U 5 U 5 U
Benzyl alcohol ug/L 5 U 5 U 5 U 5 U
1,2-Dichiorobenzene ug/L 5 U 5 U 5 U 5 U
2-Methylphenol (o-Cresol) ug/L 5 U 5 U 5 U 5 U
N-Nitrosodi-n-propylamine ug/L. 5 U 5 U 5 U 5 U
Hexachloroethane ug/L 5 U 5 U 5 U 5 U
Nitrobenzene ug/L 5 U 5 U 5 U 5 U
Isophotone ug/L 5 U 5 U 5 U 5 U
2-Nitrophenaol ug/L 5 ) 5 U 5 U 5 U
2,4-Dimethylphenol ug/L 5 U 5 9] 5 U 5 U
bis(2-Chloroethoxy) Methane ug/l 5 U 5 U 5 U 5 U
2,4-Dichloropheno! ug/L 5 U 5 U ) U 5 U
Benzolc acid ug/L 25 U 25 U 25 U 25 U
Naphthalene ug/L 5 U 5 u 5 U 5 U
4-Chloroaniline ug/L 5 U 5 U 5 U 5 U
Hexachlorobutadiene ug/L 5 U 5 U 5 U 5 U
4-Chloro-3-methylphenol ug/L 5 U 5 U 5 U 5 U
2-Methyinaphthalene ug/L 5 9] 5 U 5 U 5 U
Hexachlorocyclopentadiens ug/L 5 U 5 U 5 U 5 U
2,4,6-Trichlorophenol ug/L 5 U 5 U 5 U 5 U
2,4,5-Trichlorophenol ug/L 5 U 5 U 5 U 5 U
2-Chloronaphthalene ug/L 5 U 5 U 5 U 5 ]
2-Nitroaniline ug/L 5 U 5 U 5 U 5 U
3-Nitroaniline ug/L 5 U 5 ) 5 U 5 U
Dimethyl Phthalate ug/L 5 U 5 U 5 U 5 U
2,6-Dinitrotoluene ug/L 5 U 5 U 5 U 5 U
Acenaphthylene ug/L 5 U 5 U 5 U 5 U
Acenaphthene ug/L 5 U 5 U 5 U 5 U

Book31.xls / SVOA_Final
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Analytical Data Summary

09/17/2002 3:25 PM

StationlD FIELDQC FIELDQC LABQC LABQC
SamplelD 680EW00205 680FW00205 BLKONO1301 BLKONO1304

DateCollected 10/19/1998 10/19/1998 10/26/1998 11/23/1998

DateExtracted 10/26/1998 10/26/1998 10/26/1998 11/23/1998

DateAnalyzed 11/19/1998 11/19/1998 11/05/1998 11/29/1998

SDGNumber ENO13 ENO13 EN013 ENO13

Parameter Units
2,4-Dinitrophenol ug/L 10 U 10 U 10 U 10 u
Dibenzofuran ug/L 5 U 5 U 5 U 5 U
2,4-Dinitrotoluene ug/L 5 U 5 U 5 U 5 )
Diethyl Phthalate ug/L 5 U 5 U 5 u 5 U
4-Nitrophenol ug/L 10 U 10 U 10 U 10 U
Fluorene ug/L 5 U 5 U 5 U 5 U
4-Chiorophenyl Pheny! Ether ug/L 5 U 5 U 5 U 5 U
4,6-Dinitro-2-methyiphenol ug/L 10 U 10 U 10 U 10 U
4-Nitroaniline ug/L 5 U 5 U 5 U 5 U
4-Bromophenyl Phenyl Ether ug/L 5 ) 5 U 5 U 5 U
Hexachlorobenzene ug/L 5 U 5 U 5 U 5 U
Pentachlorophenol ug/L 10 U 10 U 10 U 10 U
Phenanthrene ug/L 5 U 5 U 5 U 5 U
Anthracene ug/L 5 U 5 U 5 U 5 U
Di-n-butyl Phthatate ug/L 5 U 5 U 5 u 5 U
Fluoranthene ug/L 5 U 5 U 5 ) 5 U
Pyrene ug/L 5 U 5 U 5 U 5 U
Benzyl Butyl Phthalate ug/L 5 U 5 U 5 ] 5 U
Benzo(a)Anthracens ug/L 5 U 5 U 5 U 5 U
3,3"-Dichlorobenzidine ug/L 5 ) 5 U 5 U 5 U
Chrysene ug/L 5 U 5 U 5 U 5 U
bis(2-Ethylhexyl) Phthalate ug/L 5 U 5 U 5 U 1 J
Di-n-octylphthalate ug/L 5 U 5 U 5 U 5 U
Benzo(b)Fiuorantheneg ug/L 5 U 5 U 5 U 5 U
Benzo(k)Fluoranthene ug/L 5 U 5 U 5 U 5 U
Benzo(a)Pyrene ug/L 5 ) 5 ) 5 U 5 U
Indeno(1,2,3-c,d)pyrene ug/L 5 U 5 U 5 U 5 U
Dibenz(a,h)anthracene ug/L 5 U 5 U 5 U 5 U
Benzo(g,h,i)Perylene ug/L 5 U 5 U 5 U 5 U

Book31.xs / SVOA_Fina!l
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20 PHYSICAL SETTING

2.1  Geology

2.1.1 Regional Physiographic and Geologic Setting

The regional physiographic and geologic setting for the CNC area is described in Section 2.1.1 of
the Draft Zone A RFI Report. Local topography is presented in Figure 2.1. Regional geologic

relationships across a regional plan view map (Figure 2.2) are shown in cross sections in Figure 2.3.

2.1.2 Regional Hydrology and Hydrogeology
The regional hydrology and hydrogeology for the CNC area is described in Section 2.2.1 of the Draft

Zone A RFI Report. Major surface water features are presented on Figure 2.1.

2.2 Zone I Geologic Investigation

Geologic and hydrogeologic information has been obtained from soil and monitoring well borings
installed during the Zone 1 RFI. Because Zones I and H share a common boundary, much of the
geologic information from the Zone H RFI is necessary for interpreting Zone 1 geology. The
geologic cross sections presented in this report have been refined slightly from those in the Final
Zone H RFI Report (E/A&H, 1996c¢) to reflect the increased understanding of CNC geology from
previous Zone RFIs. Lithologic samples acquired using hollow-stem auger, wet rotary, and rotasonic
drilling methods were classified and logged by an E/A&H geologist as described in the Final
Comprehensive Sampling and Analysis Plan (CSAP) RCRA Facility Investigation (E/A&H, 19964d).

2.2.1 Monitoring Wells

RFI activities in Zone 1 included installation of 65 monitoring wells and one deep soil boring (see
Figure 2.4). Deep and shallow well pairs were installed at 19 nonbiased (gn'd—based) locations.
Twenty-seven shallow monitoring wells were installed at biased (AOC/SWMU) locations.
Stratigraphic information in Zone 1 is limited to 75 feet below ground surface (feet bgs), which is

the depth of the deepest well boring NBCIGDI15D. Table 2.1 lists the monitoring wells and
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summarizes well construction data. Monitoring well boring stratigraphy and well construction logs

are presented in Appendix A.

2.2.2 Geotechnical

Shelby tube samples were collected as part of the RFI drilling program and analyzed for porosity,
bulk density, grain size distribution, specific gravity, percent moisture, and vertical permeability.
Thin-walled steel Shelby tubes were pushed into undisturbed soil with a truck-mounted drill rig.
The steel tubes were recovered, sealed, labeled, and retained onsite until transported to the
laboratory for analysis. Samples were collected in plastic bags from two additional deep well

locations to provide supplemental porosity and grain size data for deeper sediments.

Shelby tube sample laboratory data reports are presented in Appendix B. Table 2.2 summarizes
Zone 1 Shelby tube data. These data, discussed in Section 2.2.3, are sorted on the basis of

stratigraphic units which have been delineated in subsequent zone RFIs completed to date.

223 Zonel Geology

All Zone I deep well borings were drilled to the top of the Cooper Formation for the purpose of
monitoring the deeper portions of the surficial aquifer (Figure 2.3). As aresult, only Quaternary and
Tertiary- age sediments were encountered during this investigation. The lowermost stratigraphic unit
identifted in Zone 11s the Ashley Formation (Ta) of the Mid-Tertiary-age Cooper Group. Overlying
the Ta are younger Upper Tertiary and Quaternary-age stratigraphic units. Stratigraphic units

encountered during the RFI are discussed in the following sections in ascending order.
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Table 2.1
Monitoring Well Construction Data

Stateplane Coordinates Construction Depths (ft bgs)
Well Date TOC elevy Ground eley DTW * GW elev

Identifier Installed Northing Easting (ft msh) (ft msl) TOS BOS BOW (ft TOC) {ft msl)
NBCIO12001 ~ - 41098 3 S
NBCIO12003 -+ - - 4/10/95

o FA6625303 20257 96.38,
NBCI177001 3/17/98 371613.50 2324646.43 12.5 3.39 2.18
NBCI77002 3/17/98 371549.09 2324677.13 12.5 4.04 2.78
et R e % o 5 X

NBCIT1001
. NBCIST1002
| NBCI671003"
NBCIS71004,. 1. <495 ;. 5 g ;
NBCI6TS001 4/4/95 371316.15 23256059
NBCI675002 4/11/95 371253.96 2325568.42

12.5 6.72 4.18

NBCI677002

Nl?;‘é[679001 9/23/98
'NBCI680001 3/16/98
NBCIG8000Z
NBCIS30003. . . /31

NBCI680004 1 . 9124 871 T84 ; P T ,
NBCI6R1001 9/24/98 370701.87 232644198 9.8 4.0 13.5 14.0 442
NBCI681002 9/24/98 370606.35 2326573.09 9.83 9.9 4.0 13.5 14.0 5.82 4.01

2.3



Zone I RCRA Facility Investigation Report
Charleston Naval Complex
Section 2 — Physical Setting

Revision: 0
Table 2.1
Monitoring Well Construction Data
Stateplane Coordinates Construction Depths (ft bgs)
Well Date TOC elevy Ground elev DTW * GW elev
Identifier Instalied Northing Easting (ft msl) (ft msl) TOS BOS BOW {ft TOC) (ft msl)

NBCI681003 9/23/98 370780 31 2326690 61 9712 9.9 4.0 13.5 14.0 5.48 424

; N BC1687003

NBCIG87004 i 24768
NBCIGDI00L 313195 36739760 2324652.29 125 4.90 3.68

NBCIGDIOID an1ms 3739137 232465668
| NBCIGDI02 : 0
NBCIGDIOZD, . 41295 .. : »
NBCIGDIOO3  3/16/95 36626057 2325571.56
NBCIGDIO3D 411295 366254.69 232557465

NBCIGDI00S 312795 366009.24 2326382.90
NBCIGDIOSD 1305 363995.10 2326380.40
 'NBEIGDI00s y
NBCIGDIOSD 14/95 i e Ha ok :
NBCIGDIO07 3/21/95 367181.64 2326453, 50
NBCIGDIO?D 410095 367191.97 2326453.46
' NBCIGDIOOR ; s
 NBCIGDIORD 65 TTORD e 2
NBCIGDI009 3/16/95 168419.81 2326505.09

12.5 6.35 4.10
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Table 2.1
Monitoring Well Construction Data
Stateplane Coordinates Construction Depths {ft bgs)
Well Date TOC elev Ground elev DTW * GW elev
Identifier Installed Northing Easting {ft msl) (ft msl) TOS BOS BOW (ft TOC) (ft msl)

NBCIGDIO9D 4/11/95 368414.46 2326508.88 11.38 8.7 47.0 56.5 57.0 8.69 2.69

i ‘}‘NBCIGDI\ D

3«6

NBCIGDIO11 3721195 369617.77 2326637.6% 8.77 6.1 25 12.0 12.5 6.26 2.51

NBCIGD1D 4/8/95 369617.05 2326646.86 8.93 6.2 33.0 41.5 420 3.95 4.98
R U R S R T B R T K T W i s i e N T e " ot
NBCIGDIOI2 306, Tuae

NBCIGDUZD Y00, ( : S
NBCIGDIOL3 322195 370827.24 2326724.24 11.85 93 25
NBCIGDII3D 4/9/95 37081577 2326727.69 11.86 290

’ 3/23/95

NBCIGDIOI4 .

NBEIGDIAD - 4695 3 _
NBCIGDI015 3127195 111203.07 232553277
NBCIGDIISD 414195

371206.86 2325525.87
Y% i T ottt

" NBCIGDIOT6

NBCIGDI017 3/22/95 37 1634 45 2324125 25
NBCIGDII7D 4/6/95 371635.40 2324116 71
NBCIGDI0]S e '
CIG :

Winatiact | it b ey 2 : £ 2 jins: %
| %%%ﬁﬁm‘%wmf@
NBCIGDI1019 3/20/95 364743.29 2326255.55 3.76 6.2 2.5 12.0 12.5 5.37 3.39
NBCIGDI19D 4/9/95 364750.17 2326260.13 9.10 6.3 23.0 25.4 255 10.37 -1.27
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Notes:

TOC = Top of well casing

msi = Mean sea level

bgs = Below ground surface

TOS =  Top of screened interval

BOS = Bottom of screened interval
BOW = Bottom of well (end cap)

DTW = Depth to groundwater from TOC

* The only comprehensive data set for all Zone I wells, collected 7/21/98, is presented above. These data are not used anywhere else in this report.
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Table 2.2
Geotechnical Results from Shelby Tube Samples

Depth SG Vertical Permeability % Moisture Content Grain Size Distribution

Type Locatmn ID (ft bgs) USCS STRAT n (g/em®) (cm/sec) (Wday) Composite* Range % sand % silt % clay
UsT. . NBCIGDIOOS & { o . s

ST NBCIGDI007
. S'r . . T

ST

ST . NBCIGDIOOS .

ST NBCIGD]006

e -

ST

ST . NBGIGDIOI

ST NBCIGDIOL1

sT

ST NBCIGDI013

ST NBOGDDI4

ST NBC[GDIOIS

ST NBCIGDIO!8 20-22 OH Qm 69.9 259 8.27E-08 2 34E 04 833 70.9-93;1 27 38 35

ST . NBCIGDIOI9 R e g s g | ; . e

ST NBCI012001 15-17 OH Qm 74,7> 2.56 [.B1E-07 5.14E-04 119.2 lOl 128.4 4 67 i9

ST

bag NBCIGDILISD 65-67 SP Qs —_ —_ — — — — 96 1.5 2.5
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Notes:

* =  Composite value taken from two to three moisture content readings per Shelby tube sample. Values greater than 100% are due to presence of peat and high organic content.
n = Porosity (%)

5G = Specific gravity

ST = Shelby tube sample (undisturbed)

USCS = Unified Soil Classification System (visual from laboratory)
STRAT = CNC lithologic classification based in part on USCS description
Qm = Quatemnary marsh clay

Qs = Quaternary sand

g/(:m3 = grams per cubic centimeter

cm/sec =  centimeters per second

ft'/day =  feet per day

CH = High Plasticity inorganic clay

OH = High Plasticity organic clay

bag = Samples collected in Ziploc™ bags for grain-size analyses only.
SP= Poorly-graded sand (well-sorted sand)
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2.2.3.1 Tertiary-Age Sediments

Ashley Formation

The oldest sediments encountered during the Zone I RFI has been the Ta, the youngest member of
the Eocene-Oligocene Cooper Group. The Ta was deposited in an open-marine shelf environment

during a rise in sea level in the late Oligocene (Weems and Lemon, 1993).

Due to successive sea level transgression-regression (rise and fall) sequences during late Tertiary and
early Quaternary time, extensive erosion has removed many of the marine and terrigenous deposits
overlying the Ta (Weems and Lemon, 1993). The scoured nature of the upper Ta is plainly evident
in Figure 2.5, which depicts surface contours of the unit based on deep well boring data throughout
the southern tip of the base, and geologic cross sections (Figures 2.6 through 2.8). The Ta contact
in Zone I ranges in elevation from -66 ft mean sea level (msl} at GDI15D to -19 ft msl at GDI1SD,

with a mean elevation of -47 ft msl.

The Ta penetrated in Zone I is a mustard-yellow to olive-brown, tight, slightly calcareous, clayey silt
to silty clay with varying amounts of very fine-grained sand that decrease rapidly with depth. Itis
generally dry, stiff, and brittle and may contain fragments of oyster shells and clam molds and other
microfossils. Field identification of the Ta is usually aided by the presence of a lag bed of phosphate

nodules, phosphatic sand, and coarse-grained shell fragments that immediately overlies its contact.

2.2.3.2 Quaternary-Age Sediments

The Quaternary Period began 1.6 million years ago with the Pleistocene Epoch and continues with
the Holocene (recent) Epoch from 65,000 years ago to the present. During Quaternary time, several
sea transgressions-regressions resulted in a jumbled network of terrace complexes composed of
vanied depositional environments such as barrier islands, back barrier lagoons, tidal inlets, and

shallow-marine shelf systems. Due to regional crustal uplift in the Charleston region during the

29
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Quatemary, many barrier to back barrier deposits from high sea-level stands are preserved as
terraces. However, succeeding transgressions reworked the shallow-marine shelf deposits on the
seaward side of each older barrier ridge or island (Weems and Lemon, 1993). The result of this
erosional and redepositional process of older sediments is that a subsequently younger sequence of
deposits may exist on the seaward side, laterally adjacent to the previous (older) coastal deposit
(Weems and Lemon, 1993). Although Weems and Lemon (1993) have identified and correlated
several formations of Quaternary-age sediments, it can be difficult to determine discrete formational
units within the Quaternary system. Field identification of these formational units is difficult since

many characteristics may only be evident at the microscopic level.

Throughout Zone 1, Quaternary-age sediments extend from the top of the Ta to just below ground
surface. Based on the 19 deep well borings and one deep soil boring drilled in Zone 1, these
sediments range from approximately 75 feet thick at GDI15D to 25 feet thick at GDI19D, including
anthropogenic deposits. These sediments primarily comprise the Pleistocene-age Wando Formation
(deposited 70,000 to 130,000 years ago), which are in turn overlain by Holocene-age sand and clay

deposits.

In general, the Wando deposition encompasses three distinct high sea-level stands in the late
Pleistocene (Weems and Lemon, 1993). As a result, Wando composition consists of repeating
sequences of clayey sand and clay deposits overlying barrier sand deposits which, in turn, overlie
fossiliferous shelf-sand deposits. In Holocene time, rivers and streams have down-cut these
sediment sequences, leaving scours that have filled with clay and silty sand deposits typical of
low-energy environments. These younger deposits may resemble Wando deposits and further
complicate the interpretation of local geology. Consequently, only two distinct Quaternary-age
stratigraphic units have been correlated in the Zones H and I lithologic cross sections (Figures 2.6
through 2.8). These units, designated Qm (Quaternary marsh clay) and Qs (Quaternary sand), were

selected because of their generally consistent lithologic characteristics throughout each zone
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Quaternary Marsh Clay

The Qm is the most persistent and easily identified stratigraphic unit in Zones Hand I. It is found
in borings as a dark brown to black, fat, silty organic clay containing plant material, oyster shells,
and thin sand lenses. It has a characteristic "rotten egg" odor signifying an oxygen-poor reducing

condition.

Stratigraphically, the importance of the Qm unit is that it typically intervenes between an upper and
a lower layer of Qs. The Qm unit, pervasive throughout the southeastern portion of CNC as marsh
clay, was encountered in all but one of the deep well borings and the deep soil boring. However, at
two deep well borings, sample recovery was limited due to drilling difficulties, so the presence of
marsh clay is unknown. Where present, the Qm unit varied in thickness from approximately 9 feet
at GDI13D to more than 45 feet at GDIOSD, averaging 31 feet thick. The Qm is also present as

small, discontinuous lenses throughout the shallow subsurface.

Twenty geotechnical samples of Qm were obtained during the Zone 1 RFI from depths of 13 to 20
feet bgs. These data were presented and designated as Qm lithologies in Table 2.2. Arithmetic
averages were calculated for total porosity and grain size distribution as 68.1, and 8.7% sand, 51.7%
silt and 39.8% clay. The geometric mean of the vertical permeabilities reported for these 20 samples

was determined to be 4.3E-06 centimeters per second (cm/sec) (equivalent to 1.2E-02 ft per day).

Quaternary Sand

The Qs unit is typically found in the southern peninsula of CNC as a poorly defined shallow or upper
Quaterary sand (Qsy) layer overlying thick Qm deposits and a better defined basal or lower
Quaternary sand (Qsg) unit intervening between the Qm and Ta units. The ambiguity in delineating

the Qsy lies in the highly variable nature of the fill material that covers much of the southeastern
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portion of the base. As a result, the Qsy is intermixed with fill material such as gravel, inorganic

clays and silts, and dredged spoils from the Cooper River (which often include clasts of Ta).

The Qs is best described as a green-gray, green to tan sand with a small percentage of fines. Grain
size ranges from very fine to coarse, but is typically found as fine to medium. Shell fragments and
oyster shells are found in varying percentages throughout the Qs as a whole, but tend to comprise
higher percentages in the basal Qs.. The Qs is easily identified in most deep well borings, but is
not laterally consistent. Frequently, the Qs is interbedded with clay lenses and may even degrade

to sandy laminae within Qm deposits that immediately overlie the Ta.

No undisturbed Shelby tube samples could be obtained from the Qsy, but grain size data was
obtained from two bagged samples taken from the Qs;, (Table 2.2). These samples had a mean

grain-size distribution of 94.3% sand, 2.3% silt and 3.5%.

224  Soil

Surface soil at CNC has been extensively disturbed. Native soil was the fine-grained silt, silty sand,
and clay typical of tidal marsh environments. Sand lenses present in localized areas are generally
only a few feet thick. Much of CNC, particularly the southern portion, has been filled using dredged
materials from the Cooper River and Shipyard Creek. The dredged materials consist of an unsorted
mixture of sand, silt, and clay. Figure 2.9 indicates that most of the remainder of Zone I has been
either filled or reworked for development. Along the Cooper River, enough dredge spoil deposition
and alteration has occurred to assume that much of the upper and surficial sediment encountered
during soil boring is not natural. Granite boulders, concrete slabs, and wood pilings were
occasionally encountered, indicating former waterfront development had been covered and built

upon.

23 Zone 1 Hydrogeology
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Hydrogeology information was obtained from slug tests, specific capacity tests, and water level
measurements conducted during the Zone H and I RFIs. Estimates of vertical permeability, grain
size distribution, and porosity were obtained from analysis of Shelby tube samples collected during
drilling (Table 2.2). Only data pertinent to the Quaternary and Tertiary Ta deposits are discussed

since they were the only deposits encountered in Zone L.

23.1  Tertiary-Age Sediments

23.1.1 Ashley Formation

The Ta is important because of its role as a confining unit between the lower members of the Cooper
Group and Eocene-age Santee Limestone, and the overlying water-bearing Quaternary-age sediments
(Park, 1985). Lithologic cross sections presented by Weems and Lemon (1993) show the Ta as
having a laterally consistent overall thickness. Samples from this unit at CNC have shown high clay
and silt and varying sand contents depending greatly upon depth. Five Shelby tube samples,
collected from the Ta during the Zone H RFI, averaged a very low vertical permeability of 1E-06
cm/sec (0.0027 ft/day) (E/A&H, 1996¢). According to Fetter (1988), sediments with permeabilities
of 1E-05 cm/sec (0.03 ft/day) or less can be considered confining units. All deep well borings in

Zone I were terminated when the Ta was encountered.

23.2  Quaternary-Age Sediments

The hydrogelogic role of the Quaternary-age sediments is as a single surficial aquifer overlying the
Ta. However, hydraulic conditions within the surficial aquifer vary significantly at the local scale.
This 1is largely influenced by the range of stratigraphic units that comprise the Quaternary-age

sediments, as previously discussed in Section 2.2.3.2.

The two distinct water-bearing units in the surficial aquifer are the Qsy and the Qsy. Several
characteristics of the Qm - its high silt and clay content, laterally consistent overall thickness

throughout Zones H and I, and its low vertical permeability - suggest that the Qm behaves as an
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aquitard between the Qsy and Qsi. units. An average vertical permeability for the Qm of
4.3E-06 cm/sec (1.2E-02 ft/day) was based on the 20 Shelby tube samples obtained in Zone 1.
Although no vertical permeability data for the Qsg; or Qsy. units were obtained during the Zone 1 RFI,
a mean vertical permeability for the Qs unit as a whole in Zone A was reported as 5.7E-04 cm/sec
(1.6 ft/day) (E/A&H, 1996a).

233 Groundwater Flow in the Surficial Aquifer
Although the surficial aquifer as a whole extends from the water table to the top of the Ta,
groundwater primarily flows within the Qsy and Qsp units. These units will be discussed

individually, as they are considered hydraulically separate.

2.33.1 Qsg

The Qs, is considered to act as an unconfined aquifer with its upper boundary as the water table
surface and its bottom boundary roughly corresponding to the top of the Qm aquitard. Due to the
presence of fill material, dredged spoils and other anthropogenic influences, flow direction and
magnitude within the Qsy are highly variable. In some cases, the presence of clayey and silty fill
material may act to semi-confine portions of the Qsy. An example of such a condition exists at
shallow well location GDIOOS where water levels are frequently above the top of the well casings
because of artesian pressure, likely exerted from marsh clay deposits throughout the upper
subsurface. In general, however, the water levels in all Zones I and H shallow wells are considered

representative of the hydraulic conditions within the Qsy unit.
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Water levels range several feet within the Qsy, but can generally average 4 to 6 feet bgs. Water level
measurements, taken May 11, 1995 in a select subset of Zones H and I shallow monitoring wells,
were used to develop a contour map of groundwater elevations in the Qsy (Figure 2.10).
Groundwater elevation highs exist in the central portion of the southeastern CNC peninsula,
coinciding with much of Zone H and {low radially outwards toward Shipyard Creek and the Cooper
River. Local groundwater highs in Zone I are found at GDIO09 and GDIO11 and reflect the

heterogeneity of the Qsy unit.

2332 Qsp

The Qs unit is considered semiconfined to confined by the overlying Qm unit because water levels
in wells screened across the Qs rise above the top of the aquifer. The Qs is not laterally consistent
in Zones H and I and was not evident in several deep well borings. In other cases, the unit is
frequently interbedded with clay lenses or degrades to sandy laminae within the Qm immediately
overlying the Ta. As a result, hydraulic head values from deep wells in Zones H and T may not be

entirely indicative of the Qsg, unit, but represent hydraulic conditions coinciding with the top of the

Ta.

Generally, potentiometric head levels in this unit are within 10 feet of ground surface. In one Zone
I well, GDIGSD, and several Zone H wells (00903D, 00905D, 00908D, and GDHO5D) the
potentiometric head level is above ground surface. Water level measurements, taken May 11, 1995
in a select subset of Zones H and I deep monitoring wells, were used to contour groundwater

elevations in the Qs (Figure 2.11).

As the figure depicts, a groundwater elevation high exists in the center of Zone H and extends all the
way east to GDIOSD near the eastern boundary of the peninsula. South of this high, groundwater
flows southwest toward Shipyard Creek. As the peninsula becomes thinner between GDIO1D and

GDIO8D, the dominant flow direction gradually becomes southeast to south, although localized
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groundwater highs are evident at GDIOSD, and at GDIO6D and GDIO7D which have more easterly
groundwater components. Groundwater north and east of the major groundwater high flows north
to northeast to the Cooper River. Groundwater elevations in the Zone 1 deep wells along the
northern portion of the peninsula tend to be lower than those along the peninsula’s eastern and

southwestern edge.

Additional water level data was collected from Zone I shallow and deep wells as part of a water level
measurement event for the entire CNC southemn peninsula in July, 1998. The intention of this event
was to measure every well available or accessible instead of a select subset. Figures 2.12 and 2.13
are the resulting groundwater elevation contour maps for the Qsy and Qsy, units, respectively. The
primary difference evident when comparing Figures 2.12 and 2.10 is the sizes and shapes of the
recharge zones within Zones H and I, resulting in some minor changes in groundwater flow
direction. Although recharge zone morphology is influenced by seasonal fluctuations in the water
table, it is likely that greater data coverage in the July 1998 event allowed for increased resolution
of recharge zone morphology. Comparison of Figures 2.13 and 2.11 reveals no discemible

differences in groundwater flow direction in the Qsy..

234  Vertical Hydraulic Gradient

The vertical hydraulic gradient is a mathematical expression that indicates the potential for vertical
groundwater flow. Vertical gradients were calculated by dividing the differences between shallow
and deep water level elevations by the vertical distance between aquifers at each well pair. In cases
where the upper sand layer was not present, the elevation of the bottom of the shallow-well screen
was used. Similarly, if the lower sand was absent, the elevation of the top of the deep-well screen
was used. Positive gradients indicate a downward potential for vertical flow whereas negative

gradients indicate potential for upward flow.
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Table 2.3 presents the calculated vertical hydraulic gradients between each of the shallow/deep well
pairs in Zones I and H for water level data collected June 20, 1995. Figure 2.14 presents the

distribution of vertical gradients across the site using the results presented in Table 2.3.

Most of the well pairs have a positive hydraulic gradient, indicating the potential for groundwater
to flow downward from the Qsy to Qs.. This does not necessarily mean that the aquifers are
hydraulically connected beneath the site, but it does indicate the direction of flow if a connection
exists. However, no connection between the Qsy and Qs;. was observed in any of the Zone H or
I boreholes. At some lateral distance from Zones H and I, a connection between the two sands could

exist in association with the Cooper River and/or Shipyard Creek.

Table 2.3
Vertical Hydraulic Gradients
Groundwater Elevation Vertical Distance Vertical Hydraulic
Well Pair Difference (ft) (ft) Gradient (ft'ft)

GDI006/GDIOGD

GDIOI&/GDIL6D
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Table 2.3
Vertical Hydraulic Gradients
Groundwater Elevation Vertical Distance Vertical Hydraulic

Well Pai Difference (

AT

) ) Gradient (ft/ft)

GDIO18/GD118D 1.56 31 0.050

009006/00906D 0.36 18 -0.020

14005/01405D

e 34 -
DHO0/GDHO4D

)

G

GDHO1WGDH10D

. GDHO} L/GDH11D

Notes:

— = Upward potential
ftift = feet per foot
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Well pairs that exhibit negative vertical gradients indicate a potential for upward vertical flow
between the Qs and Qsy. Most of these well pairs are along the southwestem shore of the peninsula
near Shipyard Creek. This area roughly corresponds with one of the erosional surface lows indicated

on the paleogeologic map of the Ta (Figure 2.5).

2.3.5 Horizontal Hydraulic Gradient

The horizontal hydraulic gradient (i) is a measurement of the change in hydraulic head (_h) (i.e.,
change in groundwater elevation) of two points over the distance between the points (_x). Itisa
dimensionless value generally used to quantitatively determine the magnitude of groundwater flow
in a given region. Groundwater contour maps for the surficial aquifer (Figures 2.10 and 2.11) were

examined to find groundwater flowpaths exhibiting a range of gradients throughout Zones H and L.

Because monitoring well placement during the Zone I RFI was based solely on AOC and SWMU
locations and historical land uses at CNC, it is coincidental when monitoring wells are aligned with
one another along a groundwater flowpath. Since groundwater flowpath lines must be perpendicular
to groundwater contours or equipotential lines (lines of equal hydraulic head), the contour pattern

of hydraulic head dictates the orientation of groundwater flowpaths.
Table 2.4 presents horizontal hydraulic gradients for specific groundwater flowpaths shown on

Figures 2.10 and 2.11. Generally, the well pairs were selected to show the maximum and minimum

horizontal gradients measured perpendicuiar to the groundwater elevation contours.
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Table 2.4
Horizontal Hydraulic Gradients in the Qsy and Qs Units
Shallow Groundwater Flowpath Ah (ft) Ax (ft) i (fUft)

Aquifer

Qs, 00903D to 00912D 9.38 -2.88 =6.50 520 0.0125

GDIO9D to GDI10D 2.49 - 0.54 = 1.95 400 0.0049
00908D to 00904D 7.85-2.58=527 500 0.0105
00905D to GDI16D 10.03 - 0.09 =994 2420 0.0041

Notes:

_h{ft) = Hydraulic head difference

_Xx (ft) Distance between points

i Horizontal hydraulic gradient

L]

2.3.6 Hydraulic Conductivity

Slug tests were used to evaluate the horizontal hydraulic conductivity of an aquifer at a single point.
A slug test is initiated by inserting a 1-7/8" diameter Teflon cylinder below the static water level in
the well, creating an instantaneous change in the water level. The change in water level over time
is monitored as the aquifer attempts to reach equilibrium in response to the perturbation. This
procedure is known as a falling head slug test since the water level (hydraulic head) declines back
to its original static level. Once equilibrium is re-established, the slug is quickly removed, dropping
the static water level. This procedure is a nising head slug test since the water level in the well rises

back to 1ts onginal static level as the test progresses.
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Data from the slug tests were {irst compiled using the computer program AQTESOLYV (Aquifer Test
Solver) ver. 1.1 by Geraghty and Miller Modeling Group (1989). Rising and falling head slug test
data were evaluated using the Bouwer and Rice Method (1976), which provided the best curve fits
for both the shallow and deep wells. For this solution, elapsed time versus displacement (change in
water levels) was plotted on a semilogarithmic graph. Horizontal hydraulic conductivity (K;) was
computed by the program using a straight-line of best fit. The Bouwer and Rice Method was
developed for unconfined, semiconfined, and leaky aquifers. It is ideal for use in tests from wells
that partially penetrate unconfined aquifers (i.e., the well does not fully screen the saturated interval).
The method assumes that the aquifer is homogeneous, isotropic (vertical hydraulic conductivity
equals horizontal hydraulic conductivity), in steady-state equilibrium, and that flow into the well is
solely through the well screen. While this analysis results in a more reliable estimate of the aquifer’s
true hydraulic conductivity, it is important to recognize that these values are estimates of aquifer
characteristics only at that specific well location and depth, and should be used carefully in
discussing the overall aquifer characteristics. Some data sets did not provide adequate responses for

evaluation, and thus were not used in the slug test analyses.

Hydraulic conductivities for the shallow and deep wells are presented in Tables 2.5 and 2.6,
respectively. Stratigraphic units that are considered responsible for the test response are included.

Aquifer characterization plots for groundwater in Zone I are included as Appendix C.
Because hydraulic conductivity data are lognormally distributed, the geometric mean is the best
measure of central tendency. Therefore, the average hydraulic conductivity for each well is

presented as the geometric mean of the falling and rising head values.

A rising head test was not conducted on GDIO3D and GDI14D because falling head recovery of the

well lasted more than 12 hours.
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Table 2.5
Shallow-Well Slug Test Hydraulic Conductivity Results in feet/day
Well ID Stratigraphic Falling Head Rising Head Geometric Mean®

Unit

GDIOO3 Qsy 1.46 1.69 1.57

GDIOe Fill/Qsy 113 1.40 1.26

GDI015 Qsup/Qm 0.91 1.07 099

GDIOI9 Qsy 1.37 1.70 1.53

677002 Fill 0.023 0.021

Note:
* = Average of falling and rising head values.
Qm =  Quaternary marsh clay
Qsy =  Upper Quaternary sand
Table 2.6
Deep-Well Slug Test Hydraulic Conductivity Results in feet/day
Well ID Stratigraphic Falling Head Rising Head Geometric Mean*

GDIOID 3.81

GDIO7TD

2R

GDID

GDI18D

Note:

* = Average of falling and rising head values.
Qm =  Quaternary marsh clay.

Qs;. = Lower Quaternary sand
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Hydraulic conductivities in Zone I shallow wells ranged from 0.021 to 6.94 ft/day. These values
further reinforce the finding that the shallow sediments are highly heterogeneous both naturally and
anthropogenically. The geometric mean for the slug-tested Zone I shallow wells is 0.76 ft/day.

Hydraulic conductivities in Zone I deep wells ranged between 0.0012 and 6.16 feet/day, with a
geometric mean of 0.33 ft/day. This range reflects the interbedded nature of much of the Qs

deposits as well as the prevalence of Qm overlying the Ta.

The mean hydraulic conductivities from Tables 2.5 and 2.6 were plotted next to their respective

wells on Figure 2.15 to show the areal distribution of hydraulic conductivity in the surficial aquifer.

2.3.7 Horizontal Groundwater Velocity
To estimate the rate at which groundwater and possibly dissolved contaminants are migrating,

groundwater velocity was calculated using the following formula:

V=K *i
n,

Where:

V = horizontal groundwater velocity (ft/day)

K, = hydraulic conductivity (ft/day)

i = horizontal hydraulic gradient (unitless)

n, = effective porosity (unitless)
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An estimated average sand porosity of 35% was used as the effective porosity in the equation for
both the Qsy and Qs units. To provide a more conservative estimate of groundwater velocity, the
four highest hydraulic conductivity estimates from Qsy and Qsy, slug tests were used to calculate a
geometric mean for each unit. These mean K, values were found to be 3.0 and 4.1 ft/day for the Qsy
and Qsy. units, respectively. Horizontal groundwater velocity was calculated along each of the

groundwater flowpaths presented in Table 2.7.

Table 2.7
Horizontal Groundwater Velocity Results in feet/day

Shallow Aquifer Flowpath Ka i v

Qs;. 00903D to 00912D 4.1 0.0125 0.146
GDIOSD to GDIT10D 4.1 0.0049 0.057
00908D 1o 00904D 4.1 0.0105 0.123
00905D to GDI16D 4.1 0.0041 0.048

Notes:

S
]

Hydraulic conductivity (ft/day)
Horizontal hydraulic gradient
Horizonta! groundwater velocity (ft/day)

2.4  Climatology
Regional climate in the CNC area is described in Section 2.3 of the Draft Zone A RFI Report.
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Response to SCDHEC Comments
Confirmatory Sampling Investigation Report, Revision 0
OWS-AQCs 711, 715, and 718, Zone |
Dated Qctober 16, 2002
Charleston Naval Complex

SCDHEC General Engineering Comments Prepared by Jerry Stamps:

1. General Comment:
The Department maintains that a professional engineer certified in the state of South
Carolina must certify that the integrity of the OWSs and the ancillary piping remains in
tact. This certification and supporting analytical data is especially important for units
that remain in place which have potential future use by subsequent landowners. Please
note that this requirement is being applied consistently to all facilities regulated under
RCRA Subtitle C administered by the Corrective Action Engineering Section.

CH2M-Jones Response:

CH2M-Jones understands the Department's concerns about the potential for releases from
these OWSs in the event that they continue to be operated in the future. CH2M-Jones and the
Navy believe it is the responsibility of any future owner or operator who chooses to operate
these units to conduct the required integrity assessment. We suggest that we work together
with SCDHEC to find a manner to address this issue that is acceptable to all parties.

2. General Comment:
The figures seem to indicate that the soil samples were collected 10 feet or more from the
units under investigation. However, the Department understands that the icon used to
represent the OWS may not necessarily represent the actual size of the unit.
Consequently, the Navy must verify that the samples locations are indeed adjacent to
the respective units. If so, the text should be revised to clarify this fact.

Furthermore, the Navy must verify that the subsurface soil samples were collected at
sufficient depth corresponding to the depth of the OWS. If so, the text should be revised
to clarify this fact.

CH2M-Jones Response:

The samples were collected as indicated in the approved work plan, including additional
samples recommended by SCDHEC during their work plan review. The sample location
figures will be revised as suggested, showing the actual unit size where known. Soil sample
locations were designed to intersect potential releases from the base, inlet, and outlet piping.
The text states that the subsurface soil samples were collected at 3 to 5 ft below grade. Some
units may have bases below the groundwater table, where it is not practical to collect soil
samples. The location and depth of the soil samples will be further clarified in the text.

OWSAOCT11715718ZICSIRPTRSPTOCOMM.0OC 1
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SCDHEC Specific Engineering Comments Prepared by Jerry Stamps:

1. AOCT11:
According to the GIS, there appears to be only 2 subsurface soil samples (LI0375B008
and LI037SB005) within the vicinity of the OWS, of which LI0375B005 is located
approximately 10 feet away from the unit and would not necessarily represent a release
from the unit. Therefore, it does not appear as though the current sample locations are
representative to determine if a release has occurred from AOC 711.

CH2M-Jones Response:

Groundwater probe sample I711GP001 evaluated subsurface conditions near location
LI037SB006 and adjacent to the OWS; no impacts were identified from that sample.
LI037SB005 is located approximately 7 ft away from the unit, to avoid a sanitary sewer. The
sewer also obstructed a third subsurface soil sample from location LI0375B006. Figure 2-2
will be revised showing the actual size of the OWS. We believe that the sampling locations
are as representative as possible, given the site setting and presence of underground utilities
that impact sample location accessibility.

2. Table 2-4
The ”S” qualifier is periodically used in this table. According to the footnote, this
qualifier identifies the data to be used for “screening purposes only”. The meaning of
this definition is not entirely clear to the Department. Please elaborate on this definition
including how the Department should interpret these results.

CH2M-Jones Response:

For some locations, the laboratory accidentally analyzed the screening samples instead of the
Encore samples which accompanied them. These data were rejected as insufficient for making
decisions on a RCRA site, although the detected parameters do provide some useful
information. Therefore, we have presented them in the report, qualified as “screening only. ”
Each of the affected locations were resampled after discovery of the laboratory error and
appropriate reanalyses were conducted in accordance with applicable QC procedures. The
Data Validation Report (Appendix C) discusses the applicability of the “S” data.

OWSAOCT711715718ZICSIRPTRSPTOCOMM.DOC 2
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Confirmatory Sampling Investigation Report, Revision 0
OWS-AQCs 711, 715, and 718, Zone 1

Dated October 16, 2002

Charleston Naval Complex

SCDHEC General Hydrogeology Comments Prepared by Mansour Malik;

1. General Comment:
This CSI Report failed to present any information about the geology and the soil type in
and around the OWSs’ locations. The document also lacks the potentiometric map for
AOC 711 that is necessary to determine both the shallow and deep groundwater setting,.
Please revise and include maps.

CH2M-Jones Response:
The requested information has been presented in the Zone I RFI Report, which is referenced
in Section 1.2 of this report. An excerpt of this information will be appended to the CSI

report. Potentiometric surface maps of the deep and shallow groundwater will be added to
Section 1.0.

2. General Comment:
The “Sampling and Analysis Plan for Oil/Water Separator AOC 711 through 720,
Charleston Naval Complex” dated April 30, 2002 stated that “The OWS 711 was
investigated as part of the Zone L Sanitary Sewer RFI” and that ”RFI samples were collected in
1997. Zone L soil and groundwater samples have been collected in close proximity to the unit”.
Neither the workplan nor the CSI Report indicates the actual sample locations and how
close they are to the OWS. The figures provided in the Report do not show the actual as-
built-in design of the OWS nor the depth where those samples were collected. Please
provide pertinent information with clear illustrating figures.

CH2M-Jones Response:

The figures show the sample locations in the work plan approved by SCDHEC. The actual
samples were collected in the locations planned, with additional groundwater samples as
suggested in SCDHEC's comments to the work plan. The report figure will be revised to
show the actual dimensions and location of the OWS for AOC 711. As-built drawings are
not available for any of the OWS units in this CSI report. Field-measured dimensions are
described in section 2.1 for AOC 711. For AOCs 715 and 718 the OWS units are not
accessible for measuring.

All sample locations are presented in their surveyed positions in the report figures. We will
revise and enlarge the sample location figures to better show the approximate locations of the
units with respect to the actual surveyed sample locations. Subsurface soil samples were
collected from 3-5 ft bls, as designated in the data tables. These were intended to coincide with
the actual depth of the OWS at AOC 711 and the anticipated depths of the OWSs at AOCs
715 and 718.

3. General Comment:
The report does not show the soil and groundwater locations that are linked to USTs’
investigation. The UST wells, if existing, should be used in determining the

OWSAQCT117157 1BZICSIRPTRSPTCCOMM.DOC 3



Response to SCDHEC Comments

Confirmatory Sampling Investigation Report, Revision 0
OWS-AOCs 711, 715, and 718, Zone |

Dated October 16, 2002

Charleston Naval Complex

groundwater flow maps. Please provide all the information necessary to complete the
public record.

CH2M-Jones Response:

Groundwater flow maps will be presented in Section 1 of the report. The monitoring wells
associated with the closed fuel oil UST near AOC 711 were removed. No monitoring wells
were installed for the closed waste oil UST at AOC 718.

4. General Comment:
The report presented only two well logs for two DPTs in Appendix D. The Navy must

either include all well logs or reference their submittal (document date) for the sites
under investigation.

CH2M-Jones Response:

Wells installed for the Zone I and Zone L RFIs are described in the respective RFI reports,
referenced in Section 1.0 of this report. Logs are provided only for the newly installed wells or
those not previously documented.

5. General Comment:
Section 2: VOCs in Soil Samples: the Report stated, “Traces of toluene and xylenes were
detected in surface soil at sample location LI0375B005”. The report failed to indicate any
source linked to those findings. Please revise and include necessary interpretation. This
applies as well for OWS AOC 715 and 718.

CH2M-Jones Response:

The source for these compounds is not clear, although it is not likely that a subsurface source
such as a subsurface OWS could have impacted surface soil. At AOC 711, the reported
concentrations in the surface soil are low enough to raise suspicions of data reliability — they
were “J” flagged. Surface soil data are presented for these sites because they are part of the
RFI database, and generally indicate impacts from general site operations that occurred in
this industrial area or minor releases not related to OWS operation. COPCs detected in
surface soil are discussed for each site in the report.

OWSAQCT11715718ZICSIRPTRSPTOCOMM.DOC 4
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Confirmatory Sampling Investigation Report, Revision 0
OWS-AQOCs 711, 715, and 718, Zone 1

Dated October 16, 2002
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SCDHEC Specific Hydrogeology Comments Prepared by Mansour Malik:

6. AOCT711:
“Section 2.4 AOC 711 CSI Conclusions and Recommendations: The text stated, “ It is
concluded that sufficient data exist to evaluate AOC 711, the data indicate no significant releases,
and NFA status is recommended for this site”. The word “significant releases” does not; in
any capacity indicate the nature and extent of a release. Please revise and include precise
terms.

CH2M-Jones Response:

The data indicate no COCs were identified within the media that would have been impacted
by a potential release. The data do not reveal if there actually was a release or not; only that
there is no evidence of contamination requiring remedial action. The text will be reworded to
state that “the data indicate no chemicals of concern...”.

7. Section 2.1 Description of AOC 711, Lines 18+: The text state, “ Groundwater is also
expected to flow toward the river, although a tidal component of flow may exist. The depth to
groundwater in this area is estimated approximately 3 feet below land surface”. Please refer to
comment 1 requesting potentiometric figures supporting this statement. The OWS is 4.3
ft deep. The Navy must present diagrammatically where soil samples were taken.

CH2M-Jones Response:

As requested, figures showing the potentiometric surfaces of the shallow and deep aguifers
will be presented in Section 1.0. Figure 2-2 shows the location of the samples as surveyed.
This figure will be revised and enlarged. Subsurface soil samples were collected at 3 to 5 ft
bls; this information will be emphasized in the text.

8. OWS AOC 715:
Upon review of a 1947 map of this area of the Base, it seems that the wrong area had
been sampled in investigating OWS AOC 715 during this CSI. Please see figure attached.
The Navy must reevaluate the actual location of the investigated OWS and submit
relevant information.

CH2M-Jones Response:

The referenced map (1974) indicates the OWS may have been located up to approximately 20
ft from the location assumed in the CSI, although the drawing was not intended to be fo scale.
This OWS may have been removed and may no longer be present. At the December 30, 2002
site visit, upon noting the locations of the samples collected for the RFI and the CSI, and the
configuration and limited size of the site, SCDHEC agreed that sufficient samples have been
collected to characterize the area. Data from these samples indicate no COCs at the site.

9. Section 3.1 Description of AOC 715, Line 22: The text stated, “As nofed in Figure 3-1,
shallow groundwater is likely to flow in a northeasterly or easterly direction to Cooper River.
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10.

11.

12.

Because AOC 715 is 150 ft from the Cooper River, the groundwater flow direction may be tidally
influenced. The depth of groundwater at AOC 715 is approximately 5 ft bls”. The figure in
question depicts the Cooper River as lying to the east of the OWS. The groundwater
contour of 5 ft is barely representing the site hydrogeology. The conclusion reached
about the groundwater flow direction has not been justified. The Navy must revise and
modify the figure to reflect a better understanding of the shallow and deep groundwater
settings.

CH2M-Jones Response:

Potentiometric surface maps of the deep and shallow groundwater will be added to Section
1.0 of the report. The source of the groundwater mound shown beneath Building 681 on the
contour map is unknown.

Section 3.5 AQC 715 CSI Conclusions and Recommendations: The text stated,” It is
concluded that sufficient data exist to evaluate AOC 715, and the data indicate no significant
releases. Therefore this OWS system identified as: AOC 715 is recommended for NFA status”. It
is premature to make these conclusions, considering comment 1, 6, 8 &9. Please revise
the text accordingly.

CH2M-Jones Response:

The data indicate no COCs were identified within the media that would have been impacted
by a potential release. The data do not reveal if there actually was a release or not; only that
there is no evidence of contamination requiring remedial action. The text will be reworded to
state that “the data indicate no chemicals of concern...”.

OWS AOC 718:

Figure 4.1, Section 4.1 Description of AOC 718: The figure shows only one groundwater
well I681GWO002. It is not clear whether this well is upgradient or downgradient from
the OWS. In reference to Figure 3.1 the text stated in Line 28+ that “shallow groundwater is
assumed to flow in a southerly direction, governed by a groundwater mound beneath Building
681”. Please refer to Comment 9. The Navy must provide groundwater maps correcting
and supporting those statements.

CH2M-Jones Response:

The monitoring well is located within several feet of the OWS, in the downgradient direction
as identified by the groundwater map to be inserted in Section 1.0. Subsurface utility lines
and Building 681 prohibit sampling groundwater close to the OWS in the other directions.

Section 4.5 AOC 718 CSI “Conclusions and Recommendations” The report stated, “It is
concluded that sufficient data to characterize site environment conditions exist to evaluate AOC
718, the data indicate no contamination is identified from the historical operation of AOC 718.
Therefore NFA is recommended for AOC 718.” This statement is not quite true because
contamination has been identified. However, the contamination being below screening
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criteria does not warrant further remedy or cleanup. Please revise text to clearly indicate
that.

CH2M-Jones Response:
The text will be reworded to state that “the data indicate no chemicals of concern...”.

Conclusion:

The Division of Hydrogeology would recommend granting an approval for this CSI report
upon resolving the comments above. The Division is open for discussing and helping in
resolving those issues. Please if you have any questions forward them to Mansour Malik at
malikmn@dhec.state.sc.us or call 803.896.4169.
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