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ACRONYMS AND ABBREVIATIONS
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081115/P vii CTO 0104



TPH
USEPA
UST
VOC
WP

081115/P

Total petroleum hydrocarbon

United States Environmental Protection Agency
Underground storage tank

Volatile organic compound

Work Plan

viii

APRIL 2013

CTO 0104



APRIL 2013

1.0 INTRODUCTION

In 1993, the Charleston Naval Complex (CNC) was added to the list of bases scheduled for closure as
part of the Base Realignment and Closure (BRAC) program established by the Base Closure and
Realignment Act, which identified excess Department of Defense (DoD) property and provided
appropriations to conduct the mission closure and environmental cleanup as required under
Comprehensive Environmental, Response, Compensation, and Liability Act (CERCLA), as amended by

the Community Environmental Response Facilitation Act.

The corrective action activities at the CNC are being conducted under the Resource Conservation and
Recovery Act (RCRA). The South Carolina Department of Health and Environmental Control (SCDHEC)
is the lead agency for corrective action activities at the site. All RCRA corrective action is performed in
accordance with the conditions and requirements of the RCRA Part B permit (Permit No. SCO 170 022
560) issued to the Navy by SCDHEC and the U.S. Environmental Protection Agency (USEPA), Region IV.
The layout and location of CNC are shown on Figure 1.

Areas of Concern (AOCs) 517 and 523 are within Investigative Zone C at the CNC. Figure 2 illustrates
the location and layout of Zone C, and AOCs 517 and 523. As part of the RCRA corrective action
activities, the Zone C Final RCRA Facility Investigation (RFI) report (EnSafe, 1997b) was completed,
submitted, and approved. Zone C, one of the 12 investigative zones that make up the CNC, is located on
the western facility boundary in the northern portion of the base and is comprised of administrative areas,
former military housing, warehouses, and the former base coal storage yard. The zone is bounded by
McMillan Avenue on the south, Hobson Avenue on the east, Avenue D on the northeast, Noisette Creek
on the north, and St. John’s Avenue (facility boundary) on the west. After the Zone C RFI, a draft Zone C
Corrective Measures Study (CMS) Work Plan (WP) Rationale for No Further Action (NFA) was prepared
by the Naval Facilities Engineering Command Southeast (NAVFAC SE) in 2001 (NAVFAC, 2001).
SCDHEC commented on the CMS WP (SCDHEC, 2001), and a response to comments was prepared by
Tetra Tech, Inc. in 2009 (Tetra Tech, 2009). It was subsequently determined that the NFA
recommendations of the 2001 Zone C CMS Work Plan would be reconsidered, and Tetra Tech prepared
this CMS WP. The comments and responses for both the 2001 and 2011 versions of this CMS WP can
be found in Appendix A.

11 AOC 517 BACKGROUND AND SUMMARY FOR CORRECTIVE MEASURES STUDY
WORK PLAN

AOC 517 is the area around and including Building M-192, a former indoor firing range that was operated

by the Navy between 1959 and 1974. The building was converted into a classroom and storage building
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in 1974. The building was identified as an AOC because of the potential for lead dust release to the
environment from firing range activities. The property is currently owned by South Carolina Public

Railroad.

The Navy completed the Zone C RFI report (EnSafe, 1997b) and submitted it to SCDHEC and USEPA for
review and comment. According to the RFI report, 10 soil samples were collected around the exterior of
the building and analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds
(SVOCs), metals, cyanide, and pesticides/polychlorinated biphenyls (PCBs). No contaminants of concern
(COCs) were identified as a result. Wipe samples collected inside the building confirmed the presence of
lead on wall, floor, and ceiling surfaces. The RFI report conclusions recommended addressing the lead
dust as an industrial hygiene matter, depending on the intended reuse of the building. Because there
were no contaminants in soil contributing to an unacceptable risk, the RFI report recommended no further
action for AOC 517. A Zone C RFI results summary presentation (EnSafe, 1996) and background data
information (EnSafe, 1997a) are included in Appendix B. Background studies for PAHs and inorganics
were completed after the RFI Report was submitted and are included in Appendix C.

The Department’s approval letter (SCDHEC, 1998) for the RFI listed this site as requiring a CMS, while
noting that there are no regulations governing exposure to lead dust. The Navy has undertaken
corrective action for the COCs consistent with appropriate Department of Housing and Urban
Development (HUD) regulations and guidance for exposure to lead dust from lead-based paint (HUD,
1995). Beyond implementing a corrective action to encapsulate lead dust, there have been five surface
soil samples collected at AOC 517 which were all clean, particularly with respect to lead. While there
have been no groundwater samples collected at AOC 517, it is the opinion of the Navy that if the lead
dust were a surface concern and no surface impacts were detected, then the groundwater can be
considered clean. Based on these findings, the Navy proposed NFA for AOC 517 in the previous version
of this CMS WP.

Prior to changing the status of any site to NFA in the CNC RCRA permit, the BRAC Cleanup Team (BCT)

has agreed that the following issues, collectively referred to as site closure criteria, should be evaluated:

e Status of the RFI

e Presence of metals (inorganics) in groundwater

o Potential linkage of Solid Waste Management Unit (SWMU)/AOC to sanitary sewers
e Potential linkage of SWMU/AOC to storm sewers

e Potential linkage of SWMU/AOC to railroad lines

e Potential migration pathways to surface water bodies

081115/P 1-2 CTO 0104
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e Potential contamination associated with oil-water separators (OWSs)

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

These issues are addressed in Section 2.0. As noted in the September 2011 SCDHEC review
comments, encapsulation of the lead is an engineering control (i.e., a LUC) that must be maintained.
Thus, the Navy is now proposing via this CMS WP to change the status of and remedy for AOC 517 to
LUCs only, rather than NFA.

1.2 AOC 517 CORRECTIVE MEASURES SELECTED

The corrective measure selected for AOC 517 is LUCs only, along with the preparation of all appropriate

documentation.
1.3 AOC 523 BACKGROUND AND SUMMARY FOR CORRECTIVE MEASURES STUDY
WORK PLAN

AOC 523 is the area around and including former Building M-1234, a former gas station which was
operated by the Navy between 1958 and 1962. The former building is within the footprint of Building 198,
which is currently owned by the Space and Naval Warfare Systems Command (SPAWAR), and as such,
is not accessible to the public. The site was identified as an AOC because of the potential for waste oil,
solvent, or petroleum releases to the environment from the former gas station activities. As presented in
the Final RCRA Facility Assessment, Naval Base Charleston (EnSafe, 1995), “...the gasoline station
storage operated from 1958 to 1962. Since the storage unit was taken out of service approximately
32 years ago, no records have been found providing any information on its design features or operating
practices of unit.” The gas station was demolished and the USTs removed or closed in place prior to

construction of Building 198.

Figure 3 shows the approximate location of Building M-1234 in relation to Building 198 at the CNC.
According to the RFI report, two soil samples, upper interval and lower interval, and two groundwater
samples were collected through the Building 198 floor near the footprint of the former Building M-1234
and analyzed for VOCs, SVOCs, metals, cyanide, pesticides/PCBs, and total petroleum hydrocarbons
[TPH - Gasoline Range Organics (GRO)/Diesel Range Organics (DRO)]. The RFI summary presentation
included in Appendix B identified aluminum, arsenic, manganese, and TPH as groundwater COCs, with
no soil COCs. As reported in the Zone C RFI Report, aluminum, arsenic, barium chromium, cobalt,
copper, lead, manganese, nickel, vanadium, and zinc were detected at concentrations greater than
background levels in use at the time. Tables 1 through 3, below, summarize contaminant concentrations
detected in soil and groundwater, and compare them to current risk-based screening criteria, the 1997

background concentrations used in the RFI report, and the background concentrations developed in 2000
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and 2001. The data used to calculate the 1997 background concentrations are presented in Appendix B,
and the 2000 and 2001 background studies are included as Appendix C. Should the historical data
presented below be used during the CMS, it will be screened using the most recent background values

and risk-based screening values available.

TABLE 1

COMPARISON OF GROUNDWATER CONCENTRATIONS TO SCREENING LEVELS AND
BACKGROUND LEVELS AT AOC 523

Risk-based 1997 RFI
Range of screening Comparison
L - 2001
. Detected criteria [T] Criteria
Constituent . Background
Concentrations and/or [M] (Background
. Study Level
in RFI Level or
RBC)
Inorganics (pg/L)
Aluminum 3870 16000 [T] 410 289
. 0.045 [TV
Arsenic 15.75-26.6 6.07 4
10 [M]
. 2900 [T}/
Barium 47.85 2000 [M] 16.7 11
Calcium 17,750-30,300 NA NA 82,450
Chromium 1.1-7.6 100 [M] 1.99 2
Cobalt 3.7-14.1 4.7 [T] 1.33 2
620 [T}/
Copper 5.05 [ 1.9 ND
1300 [M]
11000 [T)/
Iron 9,730-21,000 270 [M] NA 1,719
Lead 8.0 15 [M] 3.27 4
Magnesium 4,330-4,450 NA NA 5,108
Manganese 240-923 320 [T] 608 346
Nickel 54 300 [T] 3.59 3
Potassium 1,760-2,205 NA NA 4113
Vanadium 1.7-10.2 78 [T] 1.96 2
Zinc 28.6-65.9 4700 [T] 13.2 10
Pesticides (ng/L)
5.3 [T]/
Sulfotep 0.15 0.0039 [M] NA NA
TPH (mg/L)
TPH (GRO) | 12.12 | N | Na NA
Dioxins (pg/L)
OoCDD 12.675 NA NA NA
1234678-HpCDD 2.33 NA NA NA
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Risk-based 1997 RFI
Range of screening Comparison
L S 2001
. Detected criteria [T] Criteria
Constituent . Background
Concentrations and/or [M] (Background
; Study Level
in RFI Level or
RBC)
123789-HXCDF 3.789 NA NA NA
1234678-HpCDF 1.351 NA NA NA
OCDF 1.515 NA NA NA

NA = No criteria available.
ND = Copper was not detected in any of the 8 wells sampled.

M = MCL (USEPA Region lll Screening Levels, November 2012)

T = Tapwater RSL (USEPA Region Il Screening Levels, November 2012)

TABLE 2

COMPARISON OF SURFACE SOIL CONCENTRATIONS TO SCREENING LEVELS AND
BACKGROUND LEVELS AT AOC 523

Range of Risk- Risk-baged Risk-baged 2000 and
based Screening Screening 1997 RFI 2001
Constituent Detecteq Screening Criteria, Criteria, Background | Background
Concentrations . . .1 . .
in RFI Crlterl_a, ) Residential Soil to ) Level Screening
Industrial Groundwater Levels
Inorganics (mg/kg)
Aluminum 4,760-4910 990000 77000 23000 9990 4988
Antimony 0.46 410 31 0.27 0.55 0.22
Arsenic 2.7-6.3 1.6 0.39 0.0013 14.2 4.2
Barium 21.2-34.7 190000 15000 82 77.2 28
Calcium 2,450-3,850 NA NA NA NA 15,713
Chromium 5.0-59.2 NA NA NA 0.65 6.2
Cobalt 0..88-1.1 300 23 0.21 3.22 1.0
Copper 9.8-33.2 41000 3100 22 34.7 11
Iron 2,570-3520 720000 55000 270 NA 3848
Lead 47.8-64.8 800 400 14 330 69
Magnesium 262-1,460 NA NA NA NA 574
Manganese 24.5-34 4 23000 1800 21 92.5 43
Mercury 0.25 43 10 0.033 0.24 0.10
Nickel 3.1-6.0 20000 1500 20 12.3 3.7
Potassium 130-235 NA NA NA NA 258
Tin 1.6-2.3 610000 47000 2300 2.95 1.4
Vanadium 4.7-8.1 5200 390 78 234 8.8
Zinc 23.2-115 310000 23000 290 159 76
SVOCs (ug/kg)
Benzo(a)anthracene 130 2100 150 10 NA 597
Benzo(g,h,i)perylene 43 NA NA NA NA NA
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Range of Risk- Risk-based Risk-based 2000 and
g based Screening Screening 1997 RFI 2001
. Detected . - S
Constituent . Screening Criteria, Criteria, Background | Background
Concentrations . . .1 . .
in RFI Criteria, Residential Soil to Level Screening
Industrial® Groundwater® Levels
Benzo(k)fluoranthene 240 21000 1500 350 NA 590
Chrysene 130 210000 15000 1100 NA 603
Fluoranthene 61.0-180 22000000 2300000 70000 NA NA
Indeno(1,2,3-cd)pyrene 48 2100 150 200 NA 516
Phenanthrene 83 NA NA NA NA NA
Pyrene 52.0-170 17000000 1700000 9500 NA NA
BEQ 20.3 210 15 3.5 NA 1258
Pesticides and PCBs (ng/kg)
4,4-DDD 4.0 7200 2000 6.4 NA NA
4,4-DDE 14.0 5100 1400 46 NA NA
4,4-DDT 22.0 7000 1700 67 NA NA
Endrin 2.7 180000 18000 68 NA NA
Endrin aldehyde 1.4-5.4 NA NA NA NA NA
Heptachlor 1.3 380 110 0.14 NA NA
Methoxychlor 14.0 3100000 310000 1500 NA NA
TPH (mg/kg)
TPH 239.0-321.0 NA NA NA NA NA
NA = No criteria available.
1 - USEPA Region Il Screening Levels, November 2012
TABLE 3

COMPARISON OF SUBSURFACE SOIL CONCENTRATIONS TO SCREENING LEVELS AND
BACKGROUND LEVELS AT AOC 523

R ; Risk- Risk-based Risk-based
ange o based Screening Screening 1997 RFI 2001
. Detected . o -
Constituent X Screening Criteria, Criteria, Background | Background
Concentrations S . S )
: Criteria, Residential Soil to Level Study Level
in RFI 1 1
Industrial Groundwater
Inorganics (mg/kg)
Aluminum 1,300-6,150 990000 77000 23000 23700 6481
Barium 11.6-16.8 190000 15000 82 68.5 17
Calcium 346.5-419.0 NA NA NA NA 4,636
Chromium 3.8-4.2 NA NA NA 0.28 9.6
Cobalt 0.325-0.710 300 23 0.21 7.1 1.2
Copper 1.2-1.4 41000 3100 22 42.2 4.6
Iron 1,135-1220 720000 55000 270 NA 5639
Lead 3.9-18.55 800 400 14 73.2 14
Magnesium 156-213.0 NA NA NA NA 590
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Range of Risk- Risk-ba.sed Risk-ba.sed
based Screening Screening 1997 RFI 2001
Constituent DEteCteq Screening Criteria, Criteria, Background | Background
Congentratlons Criteria, Residential® Soil to Level Study Level
in RFI Industrial* Groundwater®

Manganese 6.3-11.9 23000 1800 21 106 54
Nickel 24 20000 1500 20 16.7 2.3
Potassium 78.5-137.0 NA NA NA NA 346
Tin 1.40-1.45 610000 47000 2300 2.37 0.97
Vanadium 2.25-3.0 5200 390 78 56.9 11
Zinc 4.75-5.50 310000 23000 290 243 30
gﬁfsr‘;?lz?:t 0.261 5.6 0.29 0.00059 NA NA
SVOCs (ung/kg)
Di-n-
butylphthalate 50.0 62000000 6100000 1700 NA NA
Pesticides and PCBs (ug/kg)
Alpha-BHC 0.006 270 77 0.036 NA NA
Delta-BHC 0.07 NA NA NA NA NA
Dieldrin 0.10 110 30 0.061 NA NA
Endosulfan | 0.24 NA NA NA NA NA
Endosulfan i 0.15 NA NA NA NA NA
E:I?;Z“'fa” 0.095 NA NA NA NA NA
Endrin 0.57 180000 18000 68 NA NA
Endrin aldehyde 0.10 NA NA NA NA NA
Heptachlor 0.0058 380 110 0.14 NA NA
Methoxychlor 0.565 3100000 310000 1500 NA NA
TPH (mg/kg)
TPH | 63.9-107.0 NA NA NA NA NA
Dioxins (ng/kg)
1234678-HpCDD 1.73 NA NA NA NA NA
1234678-HpCDF 3.59 NA NA NA NA NA
123678-HxCDF 0.54 NA NA NA NA NA
123789-HxCDF 0.64 NA NA NA NA NA
OCDD 12.07 NA NA NA NA NA
OCDF 8.57 NA NA NA NA NA
TCDD TEQ 19.2 18 4.5 0.26 NA NA

NA = No criteria available.
1 - USEPA Region Il Screening Levels, November 2012

No VOCs, SVOCs, or PCBs were detected in groundwater samples collected during the RFI at AOC 523.
No VOCs, PCBs, or PAHs were detected in

No VOCs, dioxins or PCBs were detected in surface soil.
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subsurface soil. The SCDHEC approval letter for the Zone C RFI (Appendix D) did not require a CMS
and instead suggested that the RCRA Subtitle | UST program address the site. An issue of inorganics in
groundwater was also suggested, which was intended to be resolved by a base-wide study of thallium.
AOC 523 was transferred to the UST Program after the Navy sent a letter requesting the transfer to the
SCDHEC Director of the Division of Health and Infectious Waste Management on April 22, 2002.

Initially, investigations indicated that under the Subtitle | program, the only contaminants of potential
concern (COPCs) would be inorganics, as petroleum-related VOCs and SVOCs were either not detected
or were detected at concentrations less than groundwater Maximum Contaminant Levels (MCLs) and soil
Risk-Based Concentrations (RBCs). However, upon re-examination of the data and comparison with
current screening levels, benzo(a)pyrene would be considered a COC at this time. Also, the data
available for a risk assessment has been determined to be too limited in quantity and in type of data
(surface soil only) to conduct an appropriate risk assessment for the site, as stated in a memorandum
prepared by Tetra Tech regarding Zone C, AOC 517 and AOC 523, NFA Status Investigation, July 31,

2008. This memorandum is included in Appendix E.

1.4 AOC 523 INTERIM CORRECTIVE MEASURES SELECTED

Based on the lack of sufficient data to conduct a thorough risk assessment, and the transfer of this AOC
to the UST Program, it is recommended that a field sampling effort be conducted including surface soill,
subsurface soil, and groundwater analyses. A field investigation will likely be complicated by the current
location of Building 198 on the site, thus scanning with a ground-penetrating radar or similar geophysical
device may be required to determine if USTs are present or have been present under the building. The
data collected during this sampling event will be analyzed and a risk assessment will be conducted. A
CMS report will be prepared to present the concentrations and risk levels determined to be present at
AOC 523, and will determine whether NFA can be recommended or corrective measures are required for

the site.
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2.0 AOC 517 SITE CLOSURE CRITERIA

2.1 STATUS OF THE RFI

The Zone C RFI is complete and approved without conditions. AOC 517 was recommended for CMS,
although SCDHEC noted there are no regulations governing exposure to lead dust. The Department

approval letter recommended lead dust removal on the basis that the reuse is likely to be residential.

2.2 PRESENCE OF INORGANICS IN GROUNDWATER

Release to groundwater was not suspected at this site, therefore no groundwater monitoring wells were
installed. Given the non-detects in soil samples, there was no reason to believe that a release occurred
to the exterior of the building and, therefore, no subsequent concern of a release to groundwater.

2.3 POTENTIAL LINKAGE OF AOC 517 TO THE SANITARY SEWER

Lead dust may have been discharged to the sanitary sewer system as a component of wastewater during
cleaning on the floors. Given the small concentrations found in wipe samples on the floor surfaces, it is
unlikely that a significant concentration of lead was contained in the sewage discharges. The wastewater
would not be considered a RCRA regulated waste by exclusion under the definition of a hazardous waste.
As a result of the cleanup done by the Navy of the interior surfaces, this migration pathway would no
longer exist.

2.4 POTENTIAL LINKAGE OF AOC 517 TO THE STORM DRAIN

No linkage is suspected to exist between the AOC and the storm drain based on the investigation results
(no COCs in sail).

2.5 POTENTIAL LINKAGE OF AOC 517 TO THE RAILROAD SYSTEM

No linkage is suspected to exist between the AOC and the railroad system based on site investigation

results and research of railroad line location.

2.6 POTENTIAL MIGRATION PATHWAYS TO SURFACE WATER BODIES

Lead residue in cleaning water that was discharged to the sanitary sewer prior to 1972 could have
migrated to the Cooper River. The sanitary sewer system discharged directly to the Cooper River prior to
1972. After 1972, the sanitary sewer discharged to a main outfall point leading to an offsite, public-owned
treatment works (POTW) under a National Pollutant Discharge Elimination System (NPDES) permit
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issues to the Navy by the North Charleston Sewer District. No other pathways exist for lead dust from the

building interior to migrate to surface water bodies.

2.7 POTENTIAL CONTAMINATION ASSOCIATED WITH OIL-WATER SEPARATORS

No OWSs exist at the facility. Based on the operations of the facility, no OWSs were necessary.

2.8 RELEVANCE OR NEED FOR LAND USE CONTROLS AT THE SITE

Based on the site investigation and subsequent corrective action taken (encapsulation) by the Navy for
the interior of the building, LUCs in the form of engineering controls are required to maintain the painted
surfaces encapsulating the lead dust surfaces in Building M-192. The corrective action taken by the Navy
for the lead dust is consistent with HUD guidelines for lead-based paint dust and residue in residential
structures. These guidelines, which indicate that the screening level for lead dust in residential structures
is 125 micrograms per square foot (pg/ftz), were used conservatively as remediation goals considering the
structure may be used for residential purposes. The lead loading level detected at Building M-193 was
found to be 25 pg/ftz, significantly less than the screening level. As such, existing lead dust controls are

consistent with HUD standards.
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3.0 AOC 523 SCOPE OF WORK

3.1 HEALTH AND SAFETY PLAN PREPARATION AND IMPLEMENTATION

A site-specific health and safety plan (HASP) will be prepared. Modifications to the plan may be
implemented as needed, based on the direction of the Site Safety Officer or Project Manager if there are
any changes at the site or in work conditions. Each site worker will be required to have completed a
40-hour course (and 8-hour refresher, if applicable) in health and safety training [Hazardous Waste
Operations and Emergency Response (HAZWOPER)] as described under Occupational Safety and
Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(b)(4) (OSHA, 2002).

3.2 SAMPLING IMPLEMENTATION

The proposed sampling plan will include the collection of surface soil samples, subsurface soil samples,
and groundwater samples, the measurement of groundwater elevations, and the scanning of the surface
with a ground-penetrating radar or similar geophysical device. All samples will be analyzed for metals,
cyanide, SVOCs, VOCs, and pesticides/PCBs.

Prior to sampling, a survey should be conducted using ground-penetrating radar (or similar geophysical)
technology to determine if the USTs were closed in-place and are present under the building. It is
currently unclear whether any USTs were present, thus the survey will clarify the history of the AOC and
potential sources of contamination, along with providing information on how best to approach sampling at

the AOC, should adaptations be necessary.

Figure 4 shows the proposed sampling locations. A judgmental sampling plan was chosen for this site
based on the pre-existing knowledge of the site, including the former activities, the previous results, and
the potential for difficulty in obtaining samples in and around Building 198. The proposed sampling plan
includes four surface soil samples, between four and eight subsurface soil samples, and four permanent
groundwater monitoring wells to be installed and sampled. The surface soil, subsurface soil, and
groundwater sampling locations were chosen with the rationale of placing two co-located surface soill,
subsurface soil, and groundwater samples at the locations of the previous samples to allow for a
comparison of the results to the RFI results; with two additional locations included to allow for a risk
assessment to be conducted, and groundwater flow to be determined. The two additional locations were
selected as the approximate center of former Building M-1234 and a location that is just north of the

former Building M-1234 footprint that is expected to serve as an upgradient sample.
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Surface soil samples will be collected from a depth of 0- to 1-foot below ground surface (bgs), and
subsurface samples will be collected from the same locations at depths of 1- to 3-feet bgs, and potentially
from 3- to 5-feet bgs. Subsurface soil samples will be screened with a photoionization detector (PID) to
determine if the 3- to 5-foot depth sample is necessary at each location. Four permanent groundwater
wells will be installed with 10-foot screens, intersecting the water table. The monitoring wells will be
installed by a South Carolina-certified driller and will be constructed and identified in accordance with the
requirements of SCDHEC standard R.61-71, included in Appendix F. An additional two to three
temporary groundwater piezometers will be installed in the grassy areas near AOC 523 to help delineate
the groundwater gradient and flow direction at AOC 523.. The table below summarizes the proposed

sampling plan, analyses and analytical methods.

TABLE 4

PROPOSED SAMPLING PLAN FOR SOIL AND GROUNDWATER AT AOC 523

NUMBER OF SAMPLES
VOCs SVOCs Metals Cvanide Pesticides
MEDIA (USEPA | (USEPA (USEPA {CLP and PCBs
Method | Method Method ILMO5.4) (CLP
8260B) 8270) | 6010B/7000A) ‘ SOMO01.2)
4+
. duplicate 4+ . 4+ 4+
Surface Soil + trip duplicate 4+ duplicate duplicate duplicate
blank
4+
Subsurface duplicate 4+ 4+ duplicate 4+ 4+
Sail + trip duplicate P duplicate duplicate
blank
4+
Groundwater | duplicate du £I1i:-:ate 4+ duplicate du £I1i:-:ate du Tizate
+ trip bank P P P

Once approval is obtained for this CMS WP, the sampling will be conducted and the results will be
reported to SCDHEC and USEPA. The data will then be analyzed, a risk assessment conducted, and a
CMS will be completed presenting appropriate alternatives for remediating AOC 523, based on the new

results.

3.3 COMPARISON CRITERIA

During the data analysis and risk assessment process, soil and groundwater results will be compared
with various promulgated screening criteria. For soil samples, data will be compared against federal
Regional Screening Levels (RSLs), Ecological Soil Screening Levels, and 2000 (PAHs) and 2001

(inorganics) Zone C background values (Appendix C). Groundwater data will be compared against
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federal MCLs, Tapwater RSLs, and CNC background criteria (as available). Prior to completion of the
CMS, these results will be closely analyzed by the project team and a risk assessor to ensure that the

data is sufficient to characterize the site, and then to determine the most appropriate path forward.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 AOC 517

Based on the results of the RFI, no COCs were identified in the soils around the exterior of
Building M-192. Corrective Actions taken by the Navy in the interior of the building have addressed lead
dust residual on the floors, walls, and ceilings. The source of lead dust, either through the indoor range
activities or the wastewater, has been removed. The existing lead dust levels in Building M-192, AOC
517 are below the HUD Lead Hazard Screening Level. Encapsulation is in place and the interior surfaces
are within lead loading standards. Maintenance will be required at the painted surface to ensure the
continued encapsulation of lead dust. No further restrictions are necessary for use of the building. On
the basis of the information provided in this CMS WP and referenced herein, the Navy recommends LUCs
only for AOC 517.

4.2 AOC 523

Based on the results of the RFIl and the discussions between the Navy, SCDHEC, and USEPA, it is
recommended that further sampling and investigation take place at AOC 523 prior to the preparation of a
CMS that will present remedial alternatives for the site. While data does exist that previously indicated
that NFA may be appropriate for this site, further investigation has shown that the limited data available
was not enough to conduct a risk assessment (Tetra Tech, 2008), and the COPCs presented during the
previous steps of the investigations for this AOC 523 are no longer appropriate based on adjustments in
the comparison criteria used to determine the COPCs. On the basis of the information provided in this
CMS WP and referenced herein, the Navy recommends further sampling for AOC 523, to be followed with
the preparation of a CMS that will present potential remedial alternatives for AOC 523, based on the

findings of the proposed sampling.
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RESPONSES TO SCDHEC COMMENTS



September 13, 2001

Ms. Amy Dani€ll

Caretaker Site Office
Charleston Naval Complex
CSO 1895 Avenue F

North Charleston, SC 29405

RE: Corrective Measures Study Work Plan
Rationale for NFA — AOCs 517 and 523
Charleston Naval Complex
SCO0 170 022 560

Dear Ms. Danidl:

The South Carolina Department of Health and Environmental Control (the Department)
received the above referenced work plan on July 23, 2001. The Department reviewed this document
with respect to the approved Zone C RFI Report and applicable sections of the CNC Hazardous Waste
Management Permit (the Permit). Based on this review, the Department has determined that the
document requires revisions. Please refer to the attached engineering comments.

The response to these comments may be addressed by submitting revised pages to be inserted
into the original document, or by submitting another document. If new or revised pages are submitted,
please indicate whether each submitted page is arevision to an existing page in the original document
or anew page not contained in the original document. Each revised page should be coded; for
example, 32(R-9/10/88) would be page 32, revised 9/10/88. In addition to revisions, please provide a
summary of the comment responses. If you have any questions regarding this issue, please contact me
at (803) 896-4255.

Sincerely,

Stacey French, Environmental Engineer Associate
Corrective Action Engineering Section

Division of Waste Management

Bureau of Land and Waste Management

Attachment

CC: Tony, Hunt, P.E., SOUTHDIV
Rob Harrell, P.E., SOUTHDIV
Dann Sparioso, USEPA Region 4
Rick Richter, Trident EQC District



E_G ENGINEERING COMMENTS

Corrective Measures Study Work Plan
Rationae for No Further Action

PO MOTE PROTEGT PROSPER AOC 517 and AOC 523, Zone C

South Carolina Department of Health

and Environmental Control

Prepared by:

Stacey French, Environmental Engineer Associate
Corrective Action Engineering Section

Division of Hazardous and Infectious Waste
Bureau of Land and Waste Management
September 11, 2001

Specific Comments

AOC 517

1.

Section 2.8 Relevance or need for land use controls at the site, page 1-4

The first sentence states that no land use controls (LUCS) are required. However, Appendix B,
Completion Report Process Closure for AOC 517 recommends that the painted surfaces be
maintained to ensure the encapsulation of lead dust. The Department interpretsthisas an
engineering control, thusa LUC. Therefore, the Department does not concur with the
statement that no LUCs arerequired. This section should be revised to be consistent with the
Navy’s recommendationsin Appendix B.

Additionally, this section goes on to state that the corrective action for the lead dust isin
consistent with HUD guidelines. Based on the following sentence, the Department assumes
that thisis atypographical error and that the corrective action was consistent with the HUD
guidelines. Please revise this typographical error to eliminate confusion in the administrative
record.

Section 3.0 Conclusions and Recommendations, page 1-4

The last sentence of the section recommends No Further Action (NFA) for SWMU. See
specific comment #1 for discussion of LUCs. Based on this information, the Department does
not concur with the NFA recommendation for AOC 517. This section should berevised in
accordance with specific comment #1.

AOC 523

1.

Section 1.0 Introduction, page 2-1, fourth paragraph

The second sentence states that the former gas station (building M-1234) is within the footprint
of building 198, which is still in use. Thereis no discussion of the use of building 198. This
information is needed for the Department to determineif current practices have the potential to
impact the decision for AOC 523 and to clarify the administrative record. This section should
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be revised to state the use of building 198.

2. Section 1.0 Introduction, page 2-1, fifth paragraph
The first sentence states that Figure 1 shows the approximate location of building M-1234 in
relation to building 198. Please note that Figure 1 was not included in the document.

3. Section 1.0 Introduction, page 2-2, first paragraph
The last sentence of the paragraph states that an issue of inorganics in groundwater
concentrations to identify samples with concentrations significantly higher than background.
The meaning of significantly higher than background is vague and should be clarified.

4. Section 1.1 Background and Summary for Corrective Measures Study Work Plan, page 2-2
The third sentence states that the Department’ s approval letter for the RFI suggests additional
investigation under the RCRA Subtitle C (UST) program. Please note that RCRA Subtitle C
regul ates hazardous waste. The correct reference isthe RCRA Subtitle | program. Pleaserevise
accordingly.

Additionally, it should be noted that the Department’ s approval letter states that adecision is
pending verification that the UST program has or will address the unit, and the base wide
thallium study by the RCRA Subtitle C program. No verification has been provided in the CMS
Work Plan that the RCRA Subtitle I program will investigate petroleum related contamination at
AOC 523. Based on discussions with Michael Bishop of the SCDHEC Bureau of Water, there
isno record of Subtitle | investigation for buildings M-1234 or building 198. Please clarify and
provide the appropriate verification.

5. Section 2.1 Status of the RFI, page 2-3
The third sentence states that there are no constituents to address under the Subtitle C (UST)
program. This sentence should be revised in accordance with specific comment #4.

6. Section 3.0 Conclusions and Recommendations, page 2-4
The last sentence of this paragraph states that the Navy recommends a No Further Action (NFA)
for AOC 523. However, the Department does not concur with the No Further Action
Recommendation for the following reasons:

- Thefourth paragraph of Section 1.0 Introduction, page 2-1 states that the site was identified
as an AOC because of the potential for waste oil, solvents, or petroleum releases to the
environment. The CMS Work Plan does not provide adequate information regarding
number and location of samples for the Department to concur with a NFA determination.

- No verification has been provided in the CMS Work Plan that the RCRA Subtitle | program
will investigate petroleum related contamination at AOC 523. Based on discussions with
Michael Bishop of the SCDHEC Bureau of Water, thereis no record of Subtitle|
investigation for buildings M-1234 or building 198. Additionally, the Department generally
defers a NFA determination for these sites until after the investigation under the RCRA
Subtitle | program is complete.
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Subject: Response to comments to the Corrective Measures Study Work Plan Rationale
for No Further Action AOC 517 and AOC 523, Zone C, Charleston Naval
Complex, Charleston, South Carolina

Dear Ms. French:

Thank you for your comments dated September 11, 2001 regarding the Corrective Measures
Study (CMS) Work Plan Rationale for No Further Action AOC 517 and AOC 523, Zone C,
Charleston Naval Complex (CNC), Charleston, South Carolina. In response, to your comments,
Naval Facilities Engineering Command, Southeast (NAVFAC SE) is pleased to provide the
following Addendum to the CMS Work Plan.

AOC 517

Comment 1:
Section 2.8 Relevance or need for land use controls at the site, page 1-4

The first sentence states that no land use controls (LUCs) are required. However, Appendix B, Completion
Report Process Closure for AOC 517 recommends that the painted surfaces be maintained to ensure the
encapsulation of lead dust. The Department interprets this as an engineering control, thus a LUC. Therefore,
the Department does not concur with the statement that no LUCs are required. This section should be revised to
be consistent with the Navy’s recommendations in Appendix B.

Additionally, this section goes on to state that the corrective action for the lead dust is in consistent with HUD
guidelines. Based on the following sentence, the Department assumes that this is a typographical error and that
the corrective action was consistent with the HUD guidelines. Please revise this typographical error to eliminate
confusion in the administrative record.

Response:

Acknowledged: As mentioned by the South Carolina Department of Health and Environmental
Control (the Department), maintenance of a painted surface to encapsulate the lead dust surface
does indeed constitute an engineering control, and a Land Use Control (LUC). It is therefore
intended that the painted surface are to be maintained in Building M-192 at AOC 517.

Guidelines set forth by the Department of Housing and Urban Development (HUD) in Code of
Federal Regulations (CFR) Chapter 26, Part 35, Lead-Based Paint Poisoning Prevention in
Certain Residential Structures, Subpart R in § 35.1320 (26 CFR 35.1320(i)) as published in the
Federal Register on June 21, 2004 (69 FR 34273), specify the standards for lead dust screening
level of 125 micrograms per square foot (pg/ftz). This screening level (Lead Hazard Screening
Level) is greater than the < 25 ug/ft’ loading that was found to be present during the post
remediation monitoring reported in the Completion Report (SUPSHIP, 1999). As such, exisiting
lead dust controls are consistent with HUD standards.

Comment 2:
Section 3.0 Conclusions and Recommendations, page 1-4




The last sentence of the section recommends No Further Action (NFA) for SWMU. See specific comment #1 for
discussion of LUCs. Based on this information, the Department does not concur with the NFA recommendation for
AOC 517. This section should be revised in accordance with specific comment #1

Response:

As mentioned in the response to Comment 1, the existing lead dust levels in Building M-192,
AOC 517 are below the HUD Lead Hazard Screening Level. Encapsulation is in place and the
interior surfaces are within lead loading standards. It is therefore requested that a No Further
Action (NFA) be granted for AOC 517.

AOC 523

Comment 1:
Section 1.0 Introduction, page 2-1, fourth paragraph

The second sentence states that the former gas station (building M-1234) is within the footprint of building 198, which
is still in use. There is no discussion of the use of building 198. This information is needed for the Department to
determine if current practices have the potential to impact the decision for AOC 523 and to clarify the administrative
record. This section should be revised to state the use of building 198.

Response:

Building 198 is currently in use by the U. S. Department of Defense (DoD) as a secured research
facility. As such, the structure is not accessible to the public and is not intended as a residential
facility.

Comment 2:

Section 1.0 Introduction, page 2-1, fifth paragraph

The first sentence states that Figure 1 shows the approximate location of building M-1234 in relation to building 198.
Please note that Figure 1 was not included in the document.

Response:

As depicted on Figure 1 the approximate location of former Building M-1234 as recorded in
historical base records. According to these records Building M-1234 occupied the southern
portion of existing Building 198.

Comment 3:

Section 1.0 Introduction, page 2-2, first paragraph

The last sentence of the paragraph states that an issue of inorganics in groundwater concentrations to identify samples
with concentrations significantly higher than background. The meaning of significantly higher than backgroundl is
vague and should be clarified

Response:

Inorganic constituent analysis was conducted during the 1997 RCRA Facilities Investigation at
AOC 523 for both soil and groundwater. These analyses reflect the results from samples that
were taken at down gradient and cross gradient locations. Groundwater samples were taken at
the two locations (NBCC523GWO001 and NBCC523GW002)as depicted on Figure 2. As reported
in the Zone C RCRA Facilities Investigation Report; Aluminum, Arsenic, Barium, Chromium,
Cobalt, Copper, Lead, Manganese, Nickel, Vanadium, and Zinc, were above background levels.
The amount of inorganic constituent detected in the groundwater at AOC 523 varies from 1.5 to
10.9 times the background concentration. Table 1 summarizes the comparison of the maximum
detected concentration to the respective constituent background levels.



Table 1
Comparison of Maximum Concentration to Background Level at AOC 523

Maximum Detected | Background | Amount Above
Constituent Concentration (ug/l) | Level (pg/l) | Background
Aluminum Al 4040 410 9.9
Arsenic As 26.6 6.1 4.4
Barium Ba 48.2 16.7 2.9
Chromium Cr 7.9 2 4.0
Cobalt Co 14.2 1.3 10.9
Copper Cu 5.3 1.9 2.8
Lead Pb 8.1 3.3 2.5
Manganese | Mn 925 608 1.5
Nickel Ni 6.9 3.6 1.9
Vanadium V 10.5 2 5.3
Zinc Zn 79.1 13.2 6.0
Maximum 10.9
Average 4.7

Comment 4:

Section 1.1 Background and Summary for Corrective Measures Study Work Plan, page 2-2

The third sentence states that the Department’s approval letter for the RFI suggests additional investigation under the
RCRA Subtitle C (UST) program. Please note that RCRA Subtitle C regulates hazardous waste. The correct
reference is the RCRA Subtitle | program. Please revise accordingly.

Additionally, it should be noted that the Department’s approval letter states that a decision is pending verification that
the UST program has or will address the unit, and the base wide thallium study by the RCRA Subtitle C program. No
verification has been provided in the CMS Work Plan that the RCRA Subltitle | program will investigate petroleum
related contamination at AOC 523. Based on discussions with Michael Bishop of the SCDHEC Bureau of Water, there
is no record of Subtitle | investigation for buildings M-1234 or building 198. Please clarify and provide the appropriate
verification.

Response:

Acknowledged: The RCRA Subtitle | program addresses Underground Storage tanks. As
discussed in the previous response, the two Sample locations depicted on Figure 2 at AOC 523
were analyzed during the 1997 RCRA Facilities Investigation.  Analytical results from these
locations indicated that there were no petroleum VOCs or SVOCs above Maximum Contaminant
Level (MCL) for groundwater or Risk-Based Concentration (RBC) for soils at AOC 523.
Consequently, there are no constituents to be addressed and transfer of AOC 523 to the RCRA
Subtitle | program is not necessary.

Comment 5:

Section 2.1 Status of the RFI, page 2-3

The third sentence states that there are no constituents to address under the Subtitle C (UST) program. This sentence
should be revised in accordance with specific comment #4.

Response:

Acknowledged: The RCRA Subtitle | program addresses Underground Storage tanks.



Comment 6:

Section 3.0 Conclusions and Recommendations, page 2-4

The last sentence of this paragraph states that the Navy recommends a No Further Action (NFA) for AOC 523.
However, the Department does not concur with the No Further Action Recommendation for the following reasons:

- The fourth paragraph of Section 1.0 Introduction, page 2-1 states that the site was identified as an AOC
because of the potential for waste oil, solvents, or petroleum releases to the environment. The CMS Work
Plan does not provide adequate information regarding number and location of samples for the Department to
concur with a NFA determination.

- No verification has been provided in the CMS Work Plan that the RCRA Subtitle | program will investigate
petroleum related contamination at AOC 523. Based on discussions with Michael Bishop of the SCOHEC
Bureau of Water, there is no record of Subtitle | investigation for buildings M-1234 or building 198.
Additionally, the Department generally defers a NFA determination for these sites until after the investigation
under the RCRA Subtitle | program is complete.

Response:

As discussed in the Response to Comment 3, the two locations depicted on Figure 2 at AOC 523
were sampled during the 1997 RCRA Facilities Investigation. These two locations are down
gradient and cross gradient from AOC 523 as described in Base records. Sets of two sail
samples were taken at each site and monitoring wells were installed and sampled into the
shallow aquifer. The four soil samples and two groundwater samples were analyzed for VOCs,
SVOCs, pesticides / PCBs, metals, cyanide, and TPH.

Results of these analysis indicated that no contaminants exceeded the respective MCL for
groundwater or RBC for soils. As such, further investigation is unnecessary and it is requested
that a No Further Action (NFA) be granted for AOC 523.



Response to SCDHEC Comment Letter Dated April 3, 2012
Prepared by Meredith Amick, P.E., Environmental Engineer
Draft Final Zone C Corrective Measures Study Work Plan
Areas of Concern 517 and 523
Charleston Naval Complex
North Charleston, South Carolina

Comment 1: The Department Reiterates the following Comment.
Table 1 Page 1-3

e Please explain where the Maximum Detected Concentration values were found. They do not appear
to match those provided in the November 1997 RFI for AOC 523.

o Please explain where the Background Levels were obtained. They do not appear to match the Zone
C background values provided in the November 2001 background study. Please use the Zone C
values for both surface and subsurface soil to appropriately screen the data.

e Providing a “Multiple Greater than Background” number is not an appropriate use of the background
study. Additionally the average “Multiple Greater than Background” is irrelevant.

To address this comment, in the CMS WP please provide summary tables of detections for both soil and
groundwater from the Zone C RFI Report for AOC 523. If the RFI data is to be used in the CMS Report,
please rescreen with new screening criteria as well as the more recent 2001 background study data. In
addition in the CMS Report, please screen the new data with the data from the 2001 background study
for Zone C.

Response to Comment 1: Given the age of the analytical data presented in the Zone C RCRA Facility
Investigation (RFI) Report (EnSafe, 1997), this data was presented in Tetra Tech’s CMS Work Plan for
reference and to help outline the sampling rationale presented in the Work Plan. To avoid any potential
confusion moving forward, Table 1 in the CMS Work Plan will be revised to compare the soil and
groundwater detections reported in the Zone C RFI Report to current screening criteria and the Zone C
background values presented in the Technical Memorandum: Summary of Inorganic Chemical
Concentrations in Background Soil and Groundwater, Charleston Naval Complex (CH2MHill, 2001).

Additionally, the CMS Work Plan will be revised to recommend that new analytical data and any historical
analytical data used during the CMS be screened against current screening criteria and the 2001
background study data. The 2001 background study has been added as an appendix to the CMS Work
Plan.

Comment 2: Section 1.4

In the RTCs to Amick Comment #3 as well as Section 1.4, it is stated, “...thus scanning with a ground-
penetrating radar or similar geophysical device may be required to determine if USTs are present or have
been present under the building.” However Section 3 does not include discussion of any ground-
penetrating radar or geophysical device work to be done as part of this work plan. Please include this in
Section 3 as part of the scope of work for the CMS WP at AOC 523.

Response to Comment 2: Agreed. Information regarding scanning with ground-penetrating radar or
similar geophysical device will be included as part of the scope of work for the project in Section 3.

Page 1 of 2



Response to SCDHEC Comment Letter Dated April 3, 2012
Prepared by Meredith Amick, P.E., Environmental Engineer
Draft Final Zone C Corrective Measures Study Work Plan
Areas of Concern 517 and 523
Charleston Naval Complex
North Charleston, South Carolina

Comment 3: Response to Amick Comment #5

The Department reiterates, “Prior to the Department approval of this work plan recommending Land Use
Controls as a remedy for AOC 517, the Navy must provide proof of acceptance of the Land Use Controls
from the current property owner.” Additionally, in the CMS WP please state who owns the property
associated with AOC 523.

Response to Comment 3: The Navy will ensure that the current property owner for AOC 517 (the South
Carolina Public Railroad) accepts Land Use Controls as the remedy. Acceptance of LUCs by the South
Carolina Public Railroad has been demonstrated by their participation in the 2012 annual LUC inspection
for AOC 517 and their submittal of the 2012 annual LUC compliance certification form which they signed
on December 27, 2012.

Additionally, the property owners for both AOCs 517 and 523 (the South Carolina Public Railroad and the
Space and Naval Warfare Systems Command [SPAWAR], respectively) will be named in the CMS.

Page 2 of 2



Response to SCDHEC Comment Letter Dated September 30, 2012
Prepared by Annie M. Gerry, Hydrologist
Draft Final Zone C Corrective Measures Study Work Plan
Areas of Concern 517 and 523
Charleston Naval Complex
North Charleston, South Carolina

Changes to Remedial Action Completion Report text are italicized and enclosed in quotation marks.

SCDHEC Comment 1: The Department’s original comment

...The text reads, “An additional two to three temporary groundwater monitoring wells will be installed in
the grassy areas near AOC 523, and groundwater elevations will be monitoring at these wells.” This
statement makes it appear that a total of six or seven wells are planned to be installed. However, the
location of these additional wells is not shown on any of the figures and construction details are not
provided. Please clarify the location, the total number, and type of proposed monitoring well.

Navy Response: ...The four wells to be installed and sampled as part of the plan will be permanent
monitoring well, and will be installed by a SC certified well driller. More details will be added to the Work
Plan regarding all locations and types of wells, along with the installation procedure.”

While the Navy response indicates that only four wells are to be installed, the text states that four
permanent groundwater monitoring wells are planned for installation in addition to two to three temporary
monitoring wells (See Page 3-1). If the Navy plans to install a total of four monitoring wells, the text must
reflect the number and type of monitoring wells in the revised document. In addition, please submit a
separate groundwater monitoring well installation request to the Department.

Navy Response to Comment 1: A groundwater monitoring well installation request will be sent to
SCDHEC as requested. A total of six to seven wells will be installed, with four being permanent wells and
two to three being temporary wells (referred to in the text as piezometers for clarity). The permanent
monitoring wells are intended to be used in the long-term monitoring plan, and the temporary wells are
intended for groundwater level measurement purposes only. This will be made clearer in the document.

SCDHEC Comment 2: Page 1-3, Section 1.3-A0OC 523 Background and Summary for Corrective
Measures Study Work Plan — Please provide the date when the underground storage tanks (UST’s) were
removed and a date when the removal reports were submitted to the Department.

Navy Response to Comment 2: As presented in the Final RCRA Facility Assessment, Naval Base
Charleston (EnSafe, 1995), “...the gasoline station storage operated from 1958 to 1962. Since the
storage unit was taken out of service approximately 32 years ago, no records have been found providing
any information on its design features or operating practices of unit.”

To that end, the removal dates and removal report dates are unknown and can therefore not be included
in this report.
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TETRATECH

PITT-12-11-030
December 9, 2011
Project Number 112G01284

Ms. Meredith Amick, PE

South Carolina Department of Health and Environmental Control
Corrective Action Engineering Section

Division of Waste Management

Bureau of Land and Waste Management

2600 Bull Street

Columbia, South Carolina 29201

Reference: a. Contract N62467-04-D-0055
b. Task Order 0104; Zone C CMS Work Plan (Draft Final)

Subject: Zone C — Corrective Measures Study (CMS) Work Plan (Draft Final)

Dear Ms. Amick:
Enclosed, please find four copies (two hard copies and two CDs) of the (Draft Final) Zone C — CMS Work
Plan. This Work Plan incorporates the review comments issued by your department on September 30,

2011, following review of Tetra Tech’s (Draft) Corrective Measures Study Work Plan for Zone C, Area of
Concern 517 and Area of Concern 523, Charleston Naval Complex, Charlesfon, South Carolina.

Should you have any questions regarding the enclosed report, please contact me at (901) 523-9500.

Very truly yours,

@%&Qf—

Geoff Pope, PE
Project Manager

GP/cim
Enclosure

Cc:
Tim Riordan, NAVFAC Atlantic (1 hard copy, 1 cd)
Art Sanford, BRAC PMO SE (1 hard copy, 1 cd)
David Criswell, BRAC PMO SE (cover letter only)
File
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RESPONSE TO SC DHEC COMMENT LETTER (DATED: SEPTEMBER 30, 2011), prepared by
Meredith Amick, P.E., Environmental Engineer
DRAFT ZONE C CORRECTIVE MEASURES STUDY (CMS) WORK PLAN
AREAS OF CONCERN 517 AND 523
CHARLESTON NAVAL COMPLEX
CHARLESTON, SOUTH CAROLINA

Comments are shown in bold font. Responses follow each comment and are shown in regular font.
Changes to Remedial Action Completion Report text are italicized and enclosed in quotation marks.

Comment 1. Table 1 Page 1-3

e Please explain where the Maximum Detected Concentration values were found. They do
not appear to match those provided in the November 1997 RFI for AOC 523.

e Please explain where the Background Levels were obtained. They do not appear to match
the Zone C background values provided in the November 2001 background study. Please
use the Zone C values for both surface and subsurface soil to appropriately screen the
data.

e Providing a “Multiple Greater than Background” number is not an appropriate use of the
background study. Additionally the average “Multiple Greater than Background” is
irrelevant.

Response to Comment 1:

The table on Page 1-3 was prepared in response to the SCDHEC Review Comments on the Corrective
Measures Study Work Plan (EnSafe, Inc. [EnSafe], 2001), dated September 13, 2001. It has come to our
attention that while these comments may have been discussed as a previous partnering team meeting, a
formal Response to the Review Comments may not have been submitted. To this end, SCDHEC’s 2001
Review Comments and Draft Response to Comments are included as an Attachment to Tetra Tech’s
2011 Zone C CMS Work Plan.

Background concentration came from the Zone C RCRA Facilities Investigation Report. Maximum
Detected Concentrations come from the 1997 RCRA Facilities Investigation at AOC 523. The “Multiple
Greater than Background” column is only meant to offer a means of comparison, and is not used in
making decisions.

Comment 2: Section 1.3
Please respond to Comment #1 for AOC 523 from the September 13, 2001 comments to the CMS
Work Plan.

“The second sentence states that former gas station (building M-1234) is within the footprint of
building 198, which is still in use. There is no discussion of the use of building 198. This
information is needed for the Department to determine if current practices have the potential to
impact the decision for AOC 523 and to clarify the administrative record. This section should be
revised to state the use of building 198.”

Response to Comment 2: This comment was addressed in the Draft Response to SCDHEC Comments
on the Corrective Measures Study Work Plan (2001); however, as previously stated, a formal Response
to the Review Comments addressing this revision may not have been submitted. As stated, SCDHEC'’s
2001 Review Comments and Draft Response to Comments are included as an Attachment to Tetra
Tech’s 2011 Zone C CMS Work Plan.

Additionally, the current use of Building 198, as a secured DoD research facility, is included in Section 1.3
of the 2011 Zone C CMS Work Plan.

Comment 3: Section 1.2 and 1.4, Page 1-4

The last paragraph of Section 1.3 states, “Also, the Navy has attempted to locate any remaining
USTs using geophysical techniques without success.” However, the next paragraph says, “A
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field investigation will likely be complicated by the current location of Building 198 on the site,
thus scanning with a ground-penetrating radar or similar geophysical device may be required to
determine if USTs are present or have been present under the building.” These statements
appear contradictory. A geophysical survey should be performed to determine if any USTs are
remaining.

Response to Comment 3: This change has been made as recommended.

Comment 4: Section 3.2, Page 3-1 and Table 2 Page 3-2
It is not necessary to sample for TPH, as it is an indicator parameter and there are no screening
values available.

Response to Comment 4: This change has been made as recommended.

Comment 5: Section 2.8, Page 2-2 and Section 4.1 Page 4-1

No Further Action and Land Use Controls are two separate remedies. As written the report
indicates that the remedy recommended for this site is Land Use Controls. Prior to Department
approval of this work plan recommending Land Use Controls as a remedy for AOC 517, the Navy
must provide proof of acceptance of the Land Use Controls from the current property owner.

Response to Comment 5: The recommended remedy is Land Use Controls, and the text will be adjusted
accordingly.

Comment 6: References
o Please reference the September 13, 2001 Engineering Comments to the Corrective
Measures Study Work Plan. Additionally Response to Comments should be provided in
this document.
o Please reference the newly effective Permit.
o Please reference the July 2001 CMS Work Plan for AOCs 517 and 523.

Response to Comment 6: These references will be added as recommended, and the 2001 Review
Comments and Draft Response to Comments are included as an Attachment to Tetra Tech’s 2011 Zone
C CMS Work Plan.

Comment 7: Figure 3

Page 1-3 states that “Figure 3 shows the approximate location of Building M-1234 in relation to
Building 198.” However, Building M-1234 is not shown on Figure 3.

Response to Comment 7: The location of M-1234 will be clearly shown on this Figure.

Comment 8: Figure 4
Please provide sampling location rationale.

Response to Comment 8: Sampling location rationale will be added to Section 3.2.
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RESPONSE TO SC DHEC COMMENT LETTER (DATED: SEPTEMBER 30, 2011), prepared by Annie
M. Gerry, Hydrologist
DRAFT ZONE C CORRECTIVE MEASURES STUDY (CMS) WORK PLAN
AREAS OF CONCERN 517 AND 523
CHARLESTON NAVAL COMPLEX
CHARLESTON, SOUTH CAROLINA

Comments are shown in bold font. Responses follow each comment and are shown in regular font.
Changes to Remedial Action Completion Report text are italicized and enclosed in quotation marks.

Comment 1: Page 1-4, 2" paragraph, Section 1.3 — AOC 523 Background and Summary for
Corrective Measures Study Work Plan: The text reads, “This CMS WP provides the rationale for
NFA for AOC 523.” However, this contradicts Sections 1.4 and 4.2 which proposes additional
sampling since there was limited data collected previously to conduct a thorough risk
assessment. Pleas clarify and revise this WP.

Response to Comment 1: Additional sampling is the proposal with AOC 523, and this change will be
made as recommended on Page 1-4.

Comment 2: Page 3-1, Section 3.2 — Sampling Investigation

A) This section states that the proposed sampling plan for AOC 523 will include
collection of surface and subsurface soil samples, and groundwater samples. All samples
collected will be analyzed for metals, cyanide, semivolatile organic compounds (SVOCs), volatile
organic compounds (VOCs), pesticides/polychlorinated biphenyls (PCBs), and total petroleum
hydrocarbons (TPH). The analysis of TPH is inapplicable since there are no screening values
available. Therefore, TPH should be taken out of the analysis program and Table 2 — Proposed
Sampling Plan for Soil and Groundwater at AOC 523 should be updated to reflect this change.

B) This section also states that four groundwater monitoring wells are to be installed
and sampled. The text does not state whether these are permanent or temporary monitoring
wells. In addition, the construction details are not provided (wells must be constructed in
accordance with R.61-71) and do not specify whether a S.C. certified well driller will install these
wells. Please provide more information on the construction details and that the wells will be
constructed by a S.C. certified well driller in accordance with R.61-71.

C) In addition, the text reads, “An additional two to three temporary groundwater
monitoring wells will be installed in the grassy areas near AOC 523, and groundwater elevation
will be monitored at these wells.” This statements makes it appear that a totally of six or seven
wells are planned to be installed. However, the location of these additional wells is not shown on
any of the figures and construction details are not provided. Please clarify the location, the total
number, and type of proposed monitoring wells.

Response to Comment 2: TPH will be removed from the proposed sampling program as recommended.
The four wells to be installed and sampled as part of the plan will be permanent monitoring wells, and will
be installed by a South Carolina-certified driller. More details will be added to the Work Plan regarding all
locations and types of wells, along with the installation procedures.

Comment 3: Please include the data collected from the AOCs 517 and 523 RFI report in this WP.
In addition, more historical information is needed that discusses past operation of these two sites.
Historical aerial photos and/or maps of these two sites should also be included.

Response to Comment 3: Additional historical information and data will be added to this Work Plan as an
attachment, as recommended. The data will also be discussed in the text.

Comment 4: Figure 4, AOC 5234 Proposed Sampling Locations- Please show the location of
former Building M-1234 on the figure.

Response to Comment 4: The location of Building M-1234 will be added to Figures 3 and 4.
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ACRONYMS

Area of Concern

Corrective Measures Study
Chemical of Concern
Chemical of Potential Concern

South Carolina Department of Health and Environmental Control
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Outline - Zones C & [ RFI Results

4 Background

A Site-specific Results

A Risk Assessment Review
A Summary of Risks

4 Recommendations

A Questions & Answers
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Zone C Qverview

Location
a Zone C is located in the developed northw
of Naval Base Charleston.

Reuse

A Portions of the zone are currently slated for use as
open buffer space, parking lots, office property, and
limited residential areas.

Purpose of Investigation

a To evaluate the nature and extent of hazardous waste
impacts and to identify, develop, and implement
appropriate corrective measures to protect human
health and the environment.

]
F

Sainpiing approach
a 3 Solid Waste Management Units (SWMUs)
A 14 Areas Of Concern (AOCs)
4 123 soil samples, 26 water samples
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Zone [ Overview

Location

a Zone 1 is the scuthern portion of the peninsula formed
by Shipyard Creek and the Cooper River.

Reuse

A Identified for marine cargo terminal, marina, office
space and open buffer.

Purpose of Investigation

A To evaluate the nature and extent of hazardous waste
impacts and to identity, develop, and implement
appropriate corrective measures to protect human
health and the environment.

Sameling Approach
A 2 Solid Waste M
a 15 Areas Of Concern (AOCs)
4 2 Other Designated Sites
4 158 soil/sediment samples, 22 water samples
9 asbestos samples, 7 wipe samples for lead
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E

Common Contaminant Categories

Metals

Metals are naturally occurring elements that are generally
flexible and good conductors of electricity. These properties,
along with the relative abundance of metals, make them
valuable materials in industrial and manufacturing processes.
Household items that commonly contain metals include paint
and enamel, batteries, coins, and electrical components.

Pesticides, Herbicides, & PCBs

Pesticides are chemicals used to eliminate insects and other Eh—
pests. Herbicides are chemicals used to kill unwanted plants
or weeds. PCBs, or Polychlorinated Biphenyls, are industrial
compounds that are used as insulating and heat exchange
fluids in electrical transformers, and are found in hydraulic N
fluids used in electrical components and systems. N~

Semivolatile Organic Compounds

Semivolatile Organic Compounds, also called SVOCs, are
common components of asphalt, coal tar, and pitch. Some
SVOCs are components of diesel, jet fuel, waste oil, and
hydraulic oil. A commonly used household SVOC is
naphthalene, which is the main ingredient in many furniture
refinishing products including paints, stains, finishes and
varnish thinner.

Volatile Organic Compounds

Volatile Organic Compounds, also called VOCs, are commonly I
used chemicals. Many VOCs are solvents, which are liquid
compounds used to dissolve other substances. Ordinary
household solvents include paint thinner and mineral spirits.

Other household products that contain VOCs include hair spray,

nail polish remover, air fresheners, and oven cleaners.
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Zones C & [ Chemicals of Concern (COCs)

Contaminant Category |C | |
1,4-Dichlorobenzene vOC v
& & Methylene chloride vOC v
3, 3 - Dimethyl Benzidine SVOC 4
Acetophenone SVOC v
BEHP SVOC v
Benzo(a)pyrene equivalents | SVOC VARV
Dioxins/Furans SVOC v | v
N-Nitroso-di-n-propylamine | SVOC v
4,4-DDT Pesticide v4
i o Mm Chlordane Pesticide v
1 1] | Dieldrin Pesticide |
b_u Isodrin Pesticide v
Polychlorinated Biphenyls | PCB v
Aluminum Metal v
Antimony Metal v
Arsenic Metal v |V
Beryllium Metal v |V
Cadmium Metal v
Lead Metal v
Manganese Metal v | v
Nickel Metal v | v
Thallium Metal v 4

Note: This table includes only chemicals that are primary contributors to Risk/Hazard.
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Grouping of Sites - Zonhes C & |

Grouping 1| - Petroleum Sites

Grouping 2 | - Other Designhated Sites

Grouring 3| - Sites Recommended for No Further Action
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Zone C Grouping 1 - Petroleum Sites

Site # Site Description Samples Collected
AOCs 511/508 Former Oil Storehouse/ Soil (19)
Former Incinerator
AOC 522 Former Grease and Wash Area * Not presented in
Draft RFl Report
AOC 523/SWMU 49 | Former Gas Station Soil (2)

Groundwater (2)

Zones C & I RFI Results - 11/12/96



/
/

SO A
| A\
% ‘~ Y 1
" ' 5 A ]
\ R % -
‘ L AN L ¥
Y Y A )
Y v Lot IS
i oot ' A
3
Y 5
Y Y .
g 5 "
X R
N 1
' gerd
Y AT =
N ® T o 1y
Y
Y
|
‘\
I\

Zones C & I RFI Results - 11/12/96



Zones C & [ RFI Results - 11/12/96



Zone C Grouping 2 - Other Designated Sifes

Site # Site Description Samples Collected
SWMU 44 Coal Storage Area Soil (19)
Groundwater (8)

SWMU 47/AOC 516 Wash Area/Battery Charging | Soil (24)

and Former Burning Dump Groundwater (14)
AOC 512 Former Incinerator Soil (9)
AOCKSI8 Coal Storage Bins Soil (10)
AOC 700 Golf Course Maintenance * Not presented in

Building Draft RFl Report
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Zone C Grouping 3 - No Further Action

Site # Site Description Samples Collected
AOCs 515/519 Former Incinerator & Paint Shop/ Soil (14)
Former Boiler House
AOC5i3 Former Morgue Soil (6)
AOC 517 Former Indoor Firing Range Soil (5)
AOC 520 Former Garbage House Soil (8)
AOCSI0 Geotechnical Laboratory Soil (7)
Groundwater (2)
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Shallow Groundwater - COCs in Zone C

Area of Significant
Impact

Site Description

COCs Driving Risk

SWMU 44

Coal Storage Yard

Aluminum
Arsenic
Beryllium
Manganese
2,3,7,8-TCDD

AOC 516/SWMU 47

Wash Area/Battery Charging
Former Burning Dump

Antimony

Arsenic

Lead

Manganese
3,3-Dimethyl benzidine

AOC 523/SWMU 49

Former Gas Station

Aluminum
Arsenic
Manganese
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_ = i e .
Sub Description Associated COGCs Receptors Potentially
Zone Sites at Risk
C-1 Dense shrubs and tall | SWMU 44 Metals (arsenic, copper) in soil | Noisette Creek (Zone J),

small mammals, soil biota,

grasses
and vegetation (seedlings).

C-2 | Grass field with few | AOCs 512 & 509 | Metals (arsenic, copper) in soil. | Small mammals, soil biota,
trees and vegetation (seedlings).

C-3 | Detention ponds AQOC 504 Arsenic in nearby soil. Small mammals and birds.

with aquatic
vegetation
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Zone [ Grouring 1 - Petroleum Sites

Site # Site Description Samples Collected
AOC 671 Underground Storage Tanks Soil (10)
for Aviation Gasoline Groundwater (4)
AOCs 678 & 679 Former Firefighter School/Former | Soil (23)
Firefighter Wash Rack Groundwater (2)
SWMU 12 Former Firefighter Training Site Soil (15)

Groundwater (3)

SWMU 16/AOC 687

Unauthorized Open Storage
Site/Ammunition Storage Bunker

Soil/Sediment (6)
Groundwater (4)
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Zone [ Grouping 2 - Other Desighated Sites

Site # Site Description Samples Collected
AOCs 672 & 673 | PCB Transformer Substation Soil (10)
AOC 685 Former Smoke Drum Areé Soil (15)
AOCs 689 & 690 | Unknown Material Disposal Site Soil (33)

Dredged Materials Area
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Zone [ Grouring 3 - No Further Action

Site # Site Description Samples Collected

DMA Dredged Materials Area Soil/Sediment (14)
Surface Water (5)

RTC Reserve Training Center Soil (10)

AOC 680 Former Grinding Asbestos Samples (9)

Room/Brake Repair Area Lead Wipes (7)
AOC 681 Blast Booth Soil (5)
AOC 688 Ammunition Storage Bunker | Soil/Sediment (2)

AOCs 675, 676, 677

Diesel Fuel UST
Incinerator
Petroleum Spill Site

Soil/Sediment (15)
Groundwater (4)
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Shallow Groundwater - COCs in Zone [

Area of Significant
Impact

Site Description

COCs Driving Risk

AOCs 678 & 679

Former Firefighter School
Former Firefighter Wash Rack

|, 4 - Dichlorobenzene
Aroclor - 1260

AOC 687/SWMU 16

Ammunition Storage Bunker
Unauthorized Storage of Paint and
Other Materials

Arsenic
Methylene chloride

SWMU 12

Former Firefighter Training Area

2,3,7,8 - TCDD equivalents
Arsenic

Cadmium

Manganese

Nickel
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Ecological Impacts - Zone [
T
P
Sub Description Associated COGCs Receptors Potentially
Zone Sites at Risk
-1 Dredged Material | None Surface Water Aquatic wildlife in the
Area with shrubs Metals and pesticides Cooper River and
and grasses Sediment Shipyard Creek.
Metals and semivolatiles
Soil Herbaceous vegetation
Zinc (seedlings)
[-2 Forest with some | AOCs: 685, 687, | Metals (arsenic, copper, lead, Small mammals
grass fields 688, 690 | zinc) and pesticides in soil. Soil biota
SWMU: 12 Vegetation (seedlings)
I-3 Wetland None Metals and pesticides in Agquatic wildlife in the
sediment. Cooper River.
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STEP 2

STEP 3

STEP 4

............ Hazard Identification
Collect eamples. Analyze for type
and concentration of
contaminante.

............ Exposure Assessment
Will people come into contact
with the hazard? Andif

=~
AT S WA T T,

who? how? how often? and why?

............ Toxicity Assessment
What ig harmful about the
chemical? ls it carcinogenic or
hon-carcinogenic?

............ Risk Characterization
Determing if potential exposures
are great enough to cause human
health problems.

Question 1

Question 2

Question 3

. . .. Should cleanup be undertaken?
. . . . What should cleanup levels be?

. . . . What cleanup methods should,
or can be used?
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R_ﬁengw of Risk (cont’d)

Carcinogenic Risk

4 Potential to cause cancer.

A Risk estimated as probability of getting cancer from
exposure.

v 1in 10,000 risk = 10™

v 1in a million (1,000,000) = 10°

Non-carcinogenic Risk (Toxicity)

A Health effects other than cancer.

4 Risk is compared to a caiculated value called a
hazard index or hazard quotient.

Intake _ .
\/ Reference Dose — Hazard Quotient (HQ)

V/ Sum of Hazard Quotients = Hazard Index (HI)
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Review of Risk (cont’d)

Carcinogenic Risk

\/ < 10'6 EPA/DHEC generally doesn’t require action.

v > 10* EPA/DHEC generally requires action.

T"TA /TATITT

¥ Risk Management: EPA/DHEC must consider many
factors that may influence risk such as:
4 Who will be affected and how?
4 Future site use.
A Existing features (e.g., buildings).
4 Probability of exposure.

Non-carcinogenic Risk (Toxicity)

\/ A hazard index < 1 indicates that no toxic effect is
likely.

v A hazard index >1 i

FOF A A s

likely, typically in sensitive individuals.

v Example of a Conservative Assumption:

Chemical 1: HQ = 0.7 - lungs

Chemicai 2: HQ = 0.2 - kidney

Chemical 3: HQ = 0.2 - mucus membrane
Hi=1.1

(Although no organ specific HQ is > 1,
assume an overall toxic effect is possible.)
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Summary of Surface Soil COCs

Naval Base Charleston Zone C
Charleston, South Carolina
AOC
516 AQC AOC
SWMU swMU 508 AQC AQC AOC 515
Chemical 44 | a7 ! s11 ] 510 | 512 | 518 | 519
Semivolatile Organic Compounds
Benzo(a)pyrene Equivalents X X X X X
etals
luminum X
rsenic X X
Beryllium X X X
Manganese X
allium X
hiorinated Pesticides
Dieldrin X
DDT X
hlordane X X
|_(I'.-_ienaral Petroleum Products
[Total Petroleum HC | ] v | vy | | | | ¥

NOTES:

X indicates the chemical was identified as a COC in surface soil.
Y indicates petroleum hydrocarbons were detected in soil at concentrations exceeding 100 mg/kg.

Summary of Groundwater COCs
Naval Base Charleston Zone C
Charleston, South Carolina

. SWMU_ SWWU |
47 49
SWMU AOC AQC

Chemical 4 | 516 | 523

emivolatile Organic Compounds
BEHP X
IAcatophenone X
3,3-Dimethylbenzidine X
{Dioxins/Furans

3,7,8-TCDD equivalents | x | |
Metals

luminum X X

ntimony X X

rsenic X X X
Beryllium X
Lead X
Manganese X X X
Nickel X
l_(r?eneral Petroleum Products

otal Petroleum HC X X

NOTES:

X indicates the chemical was identified as a COC in groundwater



Summary of Surface Soil COCs
Naval Base Charleston Zone |

Charleston, South Carolina
AUC
AOC ACC 687 AOC
AQC 672 678 AOC sWMu 689
‘Chemical 671 | 673 | 679 | 685 | 16 | 680
emivolatile Organic Compounds
Benzo(a)pyrene Equivalents X X X X X
N-Nitroso-di-n-propytamine X
hlorinated Pesticides
Isodrin | | x | | |
Metals
rsenic X X l l
Beryllitm X !
NOTES:

X indicates the chemical was identified as a COC in surface soil.

Summary of Groundwater COCs
Naval Base Charlestan Zona |

Charleston, South Carolina

Chemical

“ALC
AOC 687
678 SWMU  SwWMU
679 | 16 | 12

olatile Crganic Compounds
1,4-Dichtorobenzene
Methylene chloride

Chiorinated Pesticidas/PCBs
roclor-1260

Dioxins/Furans
.3,7,8-TCDD equivalents

Meatals
rsenic

Cadmium

Manganese
ickel

b B

NOTES:

X indicates the chemical was identified as a COC in groundwater




R indicates the resident projections fell within the corresponding risk/hazard range.

W indicates the site worker projections fell within the corresponding risk/hazard range.
AOC 522 & 700 were not investigated during initial field efforts; results and findings are to be presented in Draft Final RFI Report
Yes indicates petroleum hydrocarbons were detected in soil at concentrations exceeding 100 mg/kg.

o " * F - i
Summary of Risk and Hazard Projections
Naval Base Charleston Zone C
Charleston, South Carolina
TCR Hazard Index
Site Matrix <10-6 [10-6/10-4| >10-4 <1 > 1 TPH |Primary Contributors to Risk/Hazard
SWMU 44 Soil w R w R Arsenic, Benzo{a)pyrene equivalents
Groundwater R, W R,W Aluminum, Arsenic, Manganese, Beryllium, 2378-TCDD
ISWMU 47/A0C 516 Soil RW w R Yes |Aluminum, Arsenic, Lead, Thallium, Beryllium, Benzo{a)pyrene equivalents
Groundwater R W R, W Yes |Antimony, Arsenic, Lead, Manganese, 3,3-Dimethylbenzidine
OC 508 & 511 Sail R W R, W Yes |Benzo(a)pyrene equivalents, Chiordane, DDT, Dieldrin
OC 515 & 518 Soil RW R W Yes |None
OC 523/SWMU 48  Soil R, W R W None
Groundwater R,W R, W Yes [Aluminum, Arsenic, Manganese
AO0C 510 Soil R,W R, W None
Groundwater R,W R W None
OC 512 Soil w R R,W Beryllium, Benzo{a)pyrene equivalents
OC 513 Soil R, W R, W None
OC 517 Soil R, W R W None
OC 518 Soil W R R,W Chlordane
0C 520 Soil R W R, W None
NOTES:




- - & - & i - - &
Summary of Risk and Hazard Projections
Naval Base Charleston Zone |
Charleston, South Carolina
ILCR Hazard Iindex
Site Matrix <10-6 [10-6/10-4| >10-4 <1 >1 |Primary Contributors to Risk/Hazard
AOC 671 Soil w R R,W Benzo(a)pyrene equivalents, N-Nitroso-di-n-propylamine
Groundwater R W R, W None
JAOC 672 & 673 Sail R W w R |Arsenic
AQC 675, 676 & 677  Soil R,W R,W None
Groundwater R, W R W None
IAOC 678 & 679 Sail W R R W Isodrin
Groundwater w R R, W 1,4-Dichlorobenzene, Aroclor-1260
AOC 880 Wipe R, W R, W None
AOC 681 Soil R, W R W None
AOC 685 Soil R, W R W Benzo(a)pyrene equivalents, Arsenic, Beryllium
AOC 687/SWMU 16 Soil R, W R W None
Groundwater R, W R, W |Arsenic, Methylene chloride
JAOC 688 Soil (sediment) R,W R W None
AQC 689 & 690 Soil w R RW Benzo{a)pyrene equivalents
SWMU 12 Soil R, W R, W None
Groundwater R, W R, W }2,3,7,8-TCDD, Arsenic, Cadmium, Manganese, Nickel
RTC Soil R, W R W None
DMA Soil (sediment) R, W R, W None
NOTES:

R indicates the resident projections fell within the corresponding risk/hazard range.
W indicates the site worker projections fell within the corresponding risk/hazard range.




Zone C Recommendations

Site # Site Description NFA | Further Action
TPH | BRA

SWMU 44 Coal Storage Area v
AOCS5I6/  |Wash Area/Battery Chargingand | v | v
SWMU 47  [Former Burning Dump - o
AOC 508/511 |Former Incinerator and Former v
. . |OilStorage House R R S
AOC 515/519 | Former Incinerator/Paint Shop and V4
e e 4 e e e = rormer Do’ler nouse U — - - T -
AOC 523/ Former Gas Station Vs v
SWMU49 R o
AQC5I0 Geotechnical Laboratory v v
AOC 512 | Former Incnnerator ] ) v
AOC 513 | Former Morgue v
AOC 517 Former Indoor Flrmg Range Y
AOC518  |Coal Storage Bins S A
AOC 520 Former Garbage House v
AQC 522 Former Grease and Wash Bldg. * To be addressed in
AOC 700 Golf Course Maintenance Bldg. Draft-Final RF Report.

NFA = No Further Action
TPH = Further Action is required due to presence of Tota/ Petroleum Hydrocarbons.
BRA = Further Action is required according to Baseline Risk Assessment.

Zones C & 1 RFI Results - 11/12/96




Zone [ Recommendations

Site # Site Description NFA |Further Action
TPH | BRA
SWMU 12 Former Fire Fighter Training Area v
SWMU 16 Unauthorized Storage Area v
AOC 671 Underground Storage Tank Site v
AOC 672 PCB Transformer Site V4
AOC 673 Qil, Solvent, and Paint Storage Area Ve
AOC 675 Underground Storage Tank Site v4
AOC 676 Incinerator v
AOC 677 Petroleum Spill Site v
AQOC 678 Former Fire Fighter School v
AOC 679 Former Fire Fighter Wash Rack v
AOC 680 Grinding Room/Brake Repair Area v
AOC 681 Blast Booth v
AOC 685 Former Smoke Drum Area v
AQC 687 Ammunition Storage Bunker v
AOC 688 Ammunition Storage Bunker v
AOC 689 Unauthorized Disposal Area v
AOC 630 Dredged Materials Area v
DMA Dredged Materials Area v
RTC Reserve Training Center v

NFA = No Further Action
TPH = Further Action is required due to presence of Tota/ Petroleum Hydrocarbons.
BRA = Further Action is required according to Baseline Risk Assessment.

Zones C & ] RFI Results - 11/12/96



Next Steps

A Regulatory Review

- (Reports Submitted January 1996)
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Zones C & I RFI Results - 11/12/96
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Zone C: Proposed background reference values for soil and groundwater

5-12-97

Background reference values for groundwater are based on four sampling rounds in 2 wells at

each depth.
Inorganic Surface Subsurface Shaliow Deep
chemical soil [mg/kg] | soil [mg/kg]l | GWpg/L] | GW [ug/L]
{n = 45) (n = 30). (n = 8) (n=8)
Aluminum 9,990 P 23700 P 620 N I8.1 N
Antimony 0.55 N 092N ND ND
Arsenic 142 P 141N 56N ND
Barium 772P 68.5P 16.4 N 704N
Beryllium X 098N 036N 033N
Cadmium 065N 028N ND . ND
Chromium 264P 398N 21N ND
Cobalt 3.22P 7.1N 1.6 N ND
Copper’ 34.7P 422 P 15N ND-
Lead 330P 73.2P 44N ND
Manganese | 925P 106 P 789 N 123 N
Mercury 024N 030N ND ND
Nickel 123 P 16.7P 50N ND
Selenium 144 P 290N ND ND
Silver X ND 15N ND
Thailium ND X ND ND
Tin 295P 237P ND ND
Vanadium 234P 569N 19N 043N
Zinc 159 P 243 P 146 N ND
Cyanide ND ND 'ND ND
Note: i

P = Parametric UTL

N = Nonparametric UTL

X = No UTL calculated (NDs >90%)
ND=Not detected
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Outliers removed from ba:;kgmuhd datasets: Zone C

Upper interval soil
Antimony  GDCSBO0501
Arsenic GDCSB0O0201

GDCSB02801
GDCSB03101
Barium GDCSB04001
Lead GDCSB01501

Manganese GDCSB04101
Mercury GDCSBO03601

Nickel GIMCEBO0601T
Tin GDLCSB0OO10!
Zinc GDCSB02901

' GDCSB04001
Lower interval soil

Arsenic GDCSB03002
Manganese  GDCSB00402

GDCSB0O1002
Mercury GDCSB01002

Shallow groundwater
Arsenic GDCGW00204
Cobalt GDCGWO00103

GDCGWO00104

GDCGW00203

GDCGW00204
Copper GDCGWO00104
Lead GDCGW00101
Nickel GDCGW00203
Deep groundwater

Aluminum GDCGWO1DO01
Vanadium GDCGWO1D03
GDCGW(O2D03

1.4 mg/kg
39.4 mg/kg
22.4 mglkg
22.3 mg/kg
193 mg/kg
588 mg/kg
101 mg/kg
0.75 mg/kg
27.7 mglkg

8.1 mg/kg

414 mglkg
779 mgikg

31.6 mg/kg
502 mg/kg
520 mg/kg
8.5 mp/kg

15U ug/L (nondetect)
5.2U wpg/L (nondetect)
5.2U wg/L (nondetect)
5.2U ug/L (nondetect)
5.2U wg/L (nondetect)
4.75U pg/l. (nondetect)
9.1U ug/L (nondetect)
11.6U ug/L (nondetect)

54.3U ug/L (nondetect)
3.4U ug/L. {nondetect)
3.4U ug/L (nondetect)

5-12-97



MEMO ‘ 5-12-97
FROM: EnSafe

TO: Project Team technical subcommittee

RE; Zone C: Critical background reference values

Upper interval soil

Aluminum was detected in all 45 upper interval soil samples, with a maximum value of 9720 mg/kg
in sample GDCSB03101. LN-transforming the data produces a distribution (Figs. 2a, 2b) with
extremely low CV and skewness, and an excellent box-and-whisker plot. Although the four highest
values form a small cluster at the top end of the scale (Figs. 1a, 1b), they are not outliers in any
conventional sense. For the LN-transformed version of the original dataset (n = 45),
UTL = exp[8.448 +(2.092)(0.364)] = 9,990 mg/kg

The residential RBC for aluminum in soil is 7,800 mg/kg; the industrial RBC is 100,000 mg/kg
(noncarcinogenic, THQ = 0.1). The relatively low aluminum levels in Zone C surface soil samples
probably reflect the sandier composition of the soils here.

Arsenic was detected in 31 of 45 samples, with a distribution strongly skewed to the right (Fig. 1a).
The highest concentrations reported were 39.4 mg/kg in sample GDCSB00201, 22.4 mg/kg in
GDCSB02801, and 22.3 mg/kg in GDCSBO03101; all other results were below 13 mgkg. A
background value based on the LN-transformed original dataset (Figs. 2a, 2b) (n = 45) would be UTL
= exp[0.479 +(2.092)(1.328)] = 26.0 mg/kg. The three highest values may be considered outliers,
especially since they do not correlate with particularly high concentrations of aluminum or iron, as
do most high-As samples in soils of other zones. If they are removed from the dataset for the sake
of conservatism and the data are LN-transformed (Figs. 3a, 3b),
. UTL = exp[0.278 + (2.112)(1.125)] = 14.2 mg/kg

The residential RBC for arsenic in sonl is 0.43 mg/kg, while the industrial RBC is 3.8 mg/kg
(carcinogenic).

- Lead was detected in all 45 samples; the maximum value was 588 mg/kg in sample: GDCSBO01501.
The data distribution is strongly skewed to the right (Fig. 1a), and remains slightly skewed in the
same direction after LN-transformation (Figs. 2a, 2b). Although not a conventional outlier (Fig. 2b),
the maximum value of 588 mg/kg was removed from the dataset because it is both higher than EPA’s
de Jacto residential and industrial soil RBC of 400 mg/kg and higher than background sample
concentrations seen in other investigatory zones. For the reduced dataset (n = 44), the LN-
transformation (Figs. 3a, 3b) provides the best approximation to normality,

UTL = exp[3.418 + (2.099)(1.134)] = 330 mg/kg
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Lower interval soil

mg/kg in sample GDCSBO3002. This sample was rempved from the dataset as an outlier (Figs. la,
1b). Because nondetects exceed 50% of the total, a nonparametric UTL is appropniate:

_ UTL = maximum remaining detection = 14.1 mg/kg
The generic (draft) SSL for arsenic at the time the Zone C RFI report was submitted was 15 mg/kg
(assuming DDAF = 10); the current generic SSL (assuming DAF = 20) is 29.

Chromium was detected in all 30 samples. The four highest values were:
GDCSBO01002 = 398 mg/kg
GICSB02702 = 342 mp/kg
GDCSB03602 = 31.8 mg/kg
GDCSB00402 = 30 0 mg/kg
The next highest value below these four was 11.1 mg/kg. The four high-concentration samples
reported greater than 10,000 mg/kg for both aluminum and iron — the only samples above 10,000
mg/kg in either aluminum or iron. Field descriptions confirm that three of the samples consisted of
- green or black clay (the fourth, sample GDCSB03602, was described as “green, orange, tan, and
brown sandy soil,” implying the presence of clay minerals as coloring agents). These same four
samples provided three of the four highest arsenic detections (after removing the outlier); three of the
four total beryllium detections; two of the three total cadmium detections; the four highest detections
of cobalt, selenium, and vanadium; the two highest detections of copper and manganese; the highest
detections of lead, mercury, and nickel; and the only thallivm detection. Although the distribution
is dramatically bimodal (Figs. 1a, 1h,2a,2b), the four high chromium values should not be considered
outliers, The background dataset represents two distinct soil types found in the zone: sand (the
majority) and clay (represented by the four high values). Because of the nonnormal distribution, it
is appropriate to use a nonparametric UTL consisting of the maximum value, 39.8 mg/kg. The 1994
generic SSL for hexachrome was 19 mg/kg, while the current standard is 38 mg/kg; trivalent
chromium is of no concern at any concentration, Hexachrome was detected in three of the 22 Zone
C soil samples in which it was analyzed; at a maximum concentration of 1.19 mg/kg in an upper
interval site sample. No grid samples at either depth reported hexachrome.

Selenium was detected in 12 of 30 samples, with 2 maximum concentration of 2.9 mg/kg in sample
GDCSB03602. The four highest values were found in the four high-Al, high-Fe samples discussed
above; like the high chromium values, they should not be considered outliers (Figs. 1a,1b,2a,2b).
Because nondetects exceed 50% of the total, the UTL is nonparametric: the maximum value is 2.9
mg/kg. The 1994 generic SSL for selenium was 3 mg/kg; the current SSL is 5 mg/kg.

Shallow groundwater

Background datasets for shallow and deep groundwater in Zone C consist of four sets of samples
from each of two wells. Although EPA considers a sample size of eight or more to resulf in an
adequate tolerance interval for detection monitoring (/nferim Final Guidance, 1989, p. 5-20), the
large tolerance factor Xk for a dataset of this size generally produces a high UTL when parametric
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methods are used. The parametric approach is also inappropriate since each dataset consists of two
groups of four samples, with each group autocorrelated because it comes from the same well. This
lack of randomness frequently results in bimodal datasets with significant gaps between results from
the two wells. For these reasons, nonparametric UTLs were chosen to represent background
reference values for all of the metals with detections in groundwater. Using nonparametric UTLs
with datasets this small, however, entails a significant loss of coverage (the percentage of the
population included in the tolerance interval). the minimum coverage for a sample size of eight is
68.8% (o = .05) rather than the desired 95%. Consequently, the UTLs for groundwater in Zone C
are somewhat lower (and therefore more conservative) than they would otherwise be.

Arsenic was detected in four of eight samples, with a maximum value of 5.6 ug/L in sample
GDCGW00202. The nondetect result from sampie GDCGW00204 (15U pg/l) was removed from
the dataset because the estimated value (using one-half the reported PQL) was greater than the
largest detected value (Fig. 1a). The nonparametric UTL is the maximum value of 5.6 ng/I. For the
reduced dataset of n = 7, the comresponding parametric UTL for EN-transformed values would be
19.0 ug/l., but the bimodal distribution (Figs. 2a, 2b) does not allow use of this approach. The tap
water RBC for arsenic is 0.045 ug/L (carcinogenic); the MCL is 50 ug/L.

Beryllium was detected in a single sample, GDCGW00202, at 0.36 ug/L (Fig. 1a). Since a single
detection represents more than 10% of the dataset, it constitutes a nonparametric UTL. The tap
water RBC for beryllium is 0.016 ug/L (carcinogenic);, the MCL is 4 g/l

Seven of eight samples reported manganese detections, with a maximum of 789 ug/l. in sample
GDCGWO00202. The distribution is bimodal (Figs. 1a, 1b), grouped by well. The nonparametric
UTL is the maximum value of 789 ug/l. The tap water RBC for manganese is 84 ug/l
(noncarcinogenic, THQ = 0.1); there is no MCL.

Deep groundwater

Beryllium was detected at 0.33 ug/L in one sample, GDCGW02D02 (Fig. 1). PQLs for the
nondetects were slightly lower than the detected value, ranging from 0.2 to 0.3 ug/L.. The single
deiecied value of 8.33 pg/L serves as the nonparameiric UTL. Beryllium’s tap water RBC 15 0.016
g/l {carcinogenic); its MCL is 4 ug/L.

All eight samples reported manganese detections. The distribution was moderately continuous (Figs.
1a, 1b), with a maximum concentration of 123 ug/L in sample GDCGWO02ZDO02. The maximum value
serves as the UTL: 123 ug/L. The corresponding value of a parametric UTL based on LN-
transformed data (Figs. 2a, 2b) is 284 ug/L. The tap water RBC for manganese is 84 ug/L
(noncarcinogenic; THQ = 0.1); there is no MCL.
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Normal Probabhility Plot for Ph_ss , . )

“ Data file! c_bg_ss.dat Statistics
N Total : 45

con. ¥ T N Miss B

N Used 45

Mean : 68 .459

Variance: 12863 .548

408 . T Std. Dewv: 189 .834

“ .U, 168 .438
g Skeuness 3.225
E . t Kurtosis!: 13.913

[+

. Minimum : 2.788

<00. ’ : 25th % 13.825

T Median 35.400

# 5th »« ¢ 62 .858

ﬁﬁﬁ Eg Maxinum 588 .0608

1 18 39 50 76 99 g9
Curmulative Percent

e e




Zone C

Lead v surface soll qrids ﬁmpfﬁs

dataset (n=45)

eriﬁsbaJ

LN~ Frasns "f'\ésﬁ-fe.i 'y‘g,}y&s

Data file:

Histogranm

16.
12.
o ]
L
g
3
- 1
4
L
»
4.
8 ]
°. 3 -

LNIPL_ss)> C(ppm2

Statistics

N Total .
N Miss
N Used :

Hean

Variance:
Std. Dew:
“ C.y,
Skeuness:
Kartosis:

Hininum :
25th »
Median
7Hth «

Maximum -

45
a
15

.483
.451
.285
.568
.24
.9a9

™ gu»w

.993
Z.626
3.567
4.125
6.377

R A



Nornal Probability Plot for LN(Ph_ss) . .
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CHARLESTON - ZONE C
Background Sample Results

Surface Soll:

Samples 1-45
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s U048 ) 1. Js- 0,67 851 4
u 0,05 W 0.05 W . D.06 0,05 W
A 50 13 T T B 18 U 178, 9. 4
u 9.49 U 0.49 U 0.55 049 U
V; e SR A7 9.3 202 Jo
Iint: (zn) J 9.2 128, J - 58.5 427 U™
G-31~ "Tm 88y ¥ gt SR P TR | R 0.8k W
57-12-5 [Cyanide (CN) 117777272 PIIIIIINEY 1292199197 111777777

*%% Validation Complete #**




DATALCP3
04728/97

CHARLESTON - ZONE C
Background Sample Results

Surface Soil:

Samples 1-45

Page: 4
Time: 13:51

SWB46-HETA

SAMPLE 1D -fn‘-uéﬁ

DC:L-3017-01
>| GROCBOF701 -

Toe5es
MACD0
04411795
S¢il
HG/KG

| Goc-5-8020-01
| 6Ro$802001

| eoc-5-8021-01
“ERDSEE)ZW"I

701983
MACOA2

1 OAA1198

Soil

| Mesxs

GDC-5-B022-01
| GRossoz201
| 702006

| Hagata

04711795
8eil.
NG/KG. A

cas. f‘

‘ fjéa;ﬁnl

001THE

VAE. :

500098 VAL

7429-90-5
74405360
7440-38-2
7440-39-3
440-41-7
7440443-9"
7440-70-2
76406753,

Artimény (Sb)
Arsemr: {As2
‘ afmm (Bg)
ium {Be)
Cadmium “(Cd).
Calcium (Ca)

 [Tron (Fe)

p2+1 [Uead TPEY .

?440 02«0

7440-09-7
77824947
44224
F440- 2345
7440-28-0

74hQ- 8221y

1540666
I -5,
57-12-5

anasmm {Hg}
nganess (Hn)
|Hersury (Bg)
Nickel. (ki)
Potassium (K}

Siiwr {Ag}

zﬁnt: (Zn)
Tin tSnY
Lyanide (CH)

i:h-remiun twry

Seleniui-tse)

Aluminum (AL)

49,

T

coe .

g

4

1772272777

S v

o3 .

ke 68 e T L e

t...*,ft_, c..c: e

3500,
0.2
3.8 4
ikt

0.15
013
71400,
‘ #9
1.4
281
3660,

[ .

4940.
0.21
1.4

335
0.2

;;;;;;;;;;

4590,
0.2
12.5
19.4°
0.1
0.03
728.
A
0.4
33
2340,

AL -

< A

_.
s
s

g

1‘4 g

4030,

0

r.ir'g: o
'™ [ I T

34
B
[

U i1BL

2. 4?

. 5.45

R

‘ N v
IR

<
¥
o
Lol ool mull el SRR g 4
“ &

b

*#*% Validation Complete *%*%




DATALLPS

CHARLESTON -

ZGONE C

Page
047268197 Background Sample Results Time: 13:51
Surface Soil: Samples 1-45
SWELS-META ane- s«’a:éa&&% | obe-s:8027-01

"ot

o

W

Sootm vaL | 5009

:msa&aem ' msm?m :
4 704 | 70523
04 ;:musseé?m
:.namm | B4/ 20798
S S oUseil Soil el
. CRIMGAKE | MG/KE . Al M
5990.

?m 90-5 JAluminum (AL) 5520, 5490, 4 2.
7460536-0 lantimony ‘(5b) S a2l 03w 0.28 3 CoD2 oy
7440-38-2 Arsenic (As) 4 1.8 3.3 J 0.7 J 0.7 u
7640-39-3 [Bariun (Ba) s 65.5. .4 R 69
7440-41-7 [Berytlium (Be) o 0.16 U 0.2 W 0,21 U D.08 U
7460439 {Cadmivm {Cd) U 003 W 015 Uy L 0,3% U DL 003w
7440-70-2 Caleium (Ca) J 484, J 2070, 4 4050, J 1060 J
 7460-47-3 {Chiomium (Gr) IO ThL S - 2% RN I IR P -
7440-48-4 [Cobalt (Co) 4 0.86 4 2.9 4 | DU 0.35
. - 7440-50-B |[Copper (Cu) e Loonmy 194 4 33.8 0 9 R
7439-89-6 [Iron (Fe) . 3680 3690. 4 3990, 1640, s
H39-92-1]uead (Pby IR SURNR ¢t 1630 . B/ A 2.9 ‘
7439+95-4 Magnesium (Mg) ] N 3 333, 4 445, 4 160, J 143, d
7439-94-5.Manganese (Mn) o428 453 TS m3 10u4. 0 9
7439-97-6 Mercury (Hg) , 811 U 0.15 ot o011 U B3 4
. 24600250 Nickel (NTY > SEAE 4 B 4.8 o 0.82 0,827 3
7440-09-7 lPotassium (K 4 149. ¥ 160, J 255, 4 86.6 J 118, d
7782-69-2 lSelenium. (5e) It R 047 Ul o 062 J 0.5¢ 0.46 - U -
7440- zz 4 [Silver (Ag) 0.05 u s:e.és U 0.06 W 0.05 W 0.05 U 0.05 U
1235 {sadium (Na} 418 U 105, u 37 SRR 156, U 108, 4 Me. L
7440~ gg 0 Thal lium (TL3 048 U 0.8 U 0.5 v 0.48 U 0,47 U 0.47 U
744062+ 2 ivanadiun (V) UE3 87 62 4 95 3 3.6 3.8 JO
7440-66-6 [2inc (Zn) 3.6 478 135, J 109. J 34 12.5 |}
7440-34-5"Tin (8h): B A B ROE- 7 : BN - - S R e (R O ST
57-12-5 [Cyanide {(CN} 232291777} 2TRTTIINN? 71T 127777TPIY 779779772 7799177771

®#%% Validation Complete *xx*




DATALEPS CHARLESTON ~ ZONE C Page; é
04128497 Background Sample Results Time: 13:51
Surface Soil: Samples 1-45
SUBLL-META sm»r.r-: 10 eeeesen | GO | G0C-$-8031-01 GpC-5-B032-01 GbC-$-8033-01 4DC-5-B034-01
: ORIGIRAL ID mms,f;ﬁnsso‘a@m  GRDSBOX101 | GRO$BO3201 . GRDSEU3301 GRISBO3401
LAB-SANPLE 1D ~--5) 704080 -7 | 704008 | T02E4T 702002 702000
1D FROM REPORT -~5] GRDSBOZ901 -1 GRDSBO3001 " GROSRD3101 MACOOZ MACODE 1 Macogs
SAMPLE DATE ~~~==» | 04717/95 ;ﬁé,f‘l?}?S : 1 ezt 04,12/95 04731795 4} 11795
BATRIX ~xvos=sus ~¥ | Soil L Soil . ‘Spil - Soit Soit
o ‘ ' INITS =x--= mmmmex | MOG/KG AL NG/KG HG/KG A MGG MG/KE '
_ CAS # lParsmeter AL ;5:35313;1 VAL aam: VAL | 50009M VAL | %0009 VAL
7429-90-5 [aluminum (AL} 9720. 3810. 4 3860, 3480,
T440-36-0 Jartimeny- 15by SOy A ks J 0.2 Uy TU0.26 0 & 02w
7440-38-2 |arsenic (As) v u z2.3 .33 W 0 033 U 0
7440-39-3 [Barium (Ba) g ol X1.6 - & 12:8 4 97.4 98 '
7440-61-7 Berylhun (8e) u u 047 U 0.16 W 0.12 U 0.07 U
um{ N R w82 0003 U 35 SN BRI 5 ST
7440-70-2 |caleium ¢ ¥ J . 38500, 4 12100. 4 1190, d 497,
CTRAO-ET-F 1ehpomiim {Cry . SR B 5 % 559 0 5.3 27
7440-48-4 |Cobalt (€o) J J 23 0.96 4 0.7 4 0.18
7440-50-8 [Copper (Cu¥ : . '23.%. 2447 A C 5.8 s
7439-89-6 |lron (Fer . 7560, 2510, d. 2060. 1440,
7439-92-1llead: (PEY | . o 834 17:2 1 2. -4 45 d
7439-95-4 ium (Hg) o o 2390, %6, A 205, 130, J
" 7439:96-5 M2 a7 ol © 83, J 148" 4 B 1 P 154, :
7439-97-6 Raf‘cur*y fﬂg) 4 o 0.2 J 0.1 ¥ 0.1 U 2.1 U
7440-02-0 |Nickel (NiY o 313 "n.6 J 137 - 1.2 U T, u
7440-09-7 iPotassium (KD 4 J 77e, Jd 155. d 114. d &67.9 J
TTBZ<45-2 15etlenium {Se} 4 AU 15T 046 UJ G.46 W f.46 W
T440-22-4 |Silver (Ag) ] u 0.08 U 0.05 W S 6.05 v 0.05 U
- Th40+23-5 {sedivn (Na) N v 563, 0 4 263, 4o 131, v W.5 U
7440-28-0, Thallium (T} : u u .69 U 6.47 U 0.47 U 0,47 U
=~z Ivaradion (V3 - A L 4.3 5.2 & S+ T - JO
6 |zine (Zn 414, F J T N7 887 6.2
31t riﬁ;‘csn}‘f‘ - S TR ) R Tgep s 2% 2NN S FRRRERNRIEE 54 St B Y 8
57-12-5 |Cyanide (TN) 7792777777 7772277771 2297777737 I ?mmm 79797
%% Validation Complete #*#&x%



DATALCP3
04728797

CHARLESTON -

ZONE C

Background Sample Results

Surface Soil: Saﬁylaa 1-45

Page: 7
Time; 13:5%

SUBL6-META 'sec-s 883?*31 &0C-5-B038-01. { sDC-5<B039-01 © | GOC-S-BG40-01
e - | crpsBO3701 - GDCSBO3E0T | cocseazeot - - GDCSBO4O0T
| 70EeT " - TBRIZY S 177 73T
HACDIS - GDCSBUZEN - GDCSBO3901 _GDCSBU4007-
D4/12/95 06/29/95 S | neseeses
| seit pSedl oo ; o) seit S
Al KoK AfMesKE a K6 BlMKe A
VAL | 5000 - VAL | 2152980 VAL |'5002eM - VAL 50022m .
) 4530, 3100, 5220, 4560.
s 0.1 w B35 - % 1 SO e
2.7 22 v 2.6 0
& 157 4 228 . 193,
v g.22 U 0.15 v C0.15 Wy
¥ s U AR 0,37
J 21600, 85500. 45100__
L 132 . K- TR TS ‘
J 0.8 ¢ 1.1 4 1. J
) 87 G4 18
439-89-5 [Iron (Fe) : 3220. . 3300.
7439-92+1 [Lead "(Pb J: 492 9 5.9
T439-95-4 Magnesium (Mg) 1380. 4 945.
; Manganese (MA) 4 276 48 , T 47:2
7-6 Mercury (Hg) J 0.1 U 6.11 u v 0,12
<8 nickel (HT) : Y % B NS . SR B T Y
1 Potassium (K) J ¥ 32z d 208, J 4 274, 4
7782+49-2 Belenfum (Se} NS J 0.1 4 CA9 W u 1A :
P440-22-4 |Si lver (A} U u 0.05 U 008 U u 8.06 U
7440-25-5|5odTun (N2) 3 P 240. J 283 PP N 0.0 3
7640-28-0 [Thalliwm (T1) u u 0.49 U 0.5 U q,p u 0.3 U
7440-62-2 Nanadiim (V) : : 10, 52 “93 - 2 0
7440-66-6 |2ine (Zn) i 4 23,7 J 115, . £0. _ 779,
7440-31-5 [T csn} U U 0y W B I S L PO SR R 34000
57-12-5 [Cyanide (CK) 1717170777 2791277777 2727721799 TINIT? P172777777
kit Yalidation Complete *%#*




DATALLPS

CHARLESTON

- ZONE C

Page: g

Qb s28F97 Background Sample Results Time: 13:51
Surface Soil: Samples 1-45
SWBAL-META - GDC-S=B041-01 60§+ sm-m GG -5-B043-01 60C*§°BOAGL-01. HOC--BOAS -0 1
| GOCSBO4 101 6DCSBO4201 GBCSBO4301 GDCSBOSADY ShCCEDA501 1
736739 | - TIHTLS 7347ER 736420, Ll
GOESBO4201 GOCS804301 GOCSBO4401 SOCER04501 S
‘0&/23/95 0672895 06728185 D67ZTIFS s
| Sef! S| el | sl . sl
A Morks {weé . almeixe AL
| BAS ﬁ ?aramter vaL |-2182 VAL | 21 VAL | 2152w SWALEL T '
7429-50-5 |ALuminun " 6M0, 6670.
| 7640-36-0 |antimdny (5 3K 0.55 3 & RN % TR ~
7T440-38-2 [Arsenic (As) u 3. U u 2.8 oy O
7440-39-3{Barium (84) L 3o T R i TR '
7444~ 41-? Serylis {Be) U 0 u u 0.22 u
. 7540-43-9|Cadnitm (Bdy v 0,14 1 i SRS 1 B T
7640-70-2 |Calcium (Ca) 2810, 445. d
7440-47-3 {Chromium (Cr) 17 . B
7440-48+4 [cCobalt (Co) J 1.3 Jd 0.29 4
7440-50-8 {Copper (Cu) ; 15.7 o . R.2
7439-89-6 |Iron (Fe) 12&00 5650. 2990,
7439:92-1{tead ¢PBy T3te " 304, 40,1
7439-95-4 [Magnesium (Mg} 59, J 942, J 4 232. 4
7439-06-5Manganese [mn) i 78.2 Z - 5.7
7439-97-6 [Mercury (Hg) 0.12 u 0.19 ¢.1  u
7440-02-0Nickel (NT) 3.3 J 4.8 J 2.5 ¢
P440-09-7 |Petassivm (K3 2v%, . J 344, J . J 108. J
TTE2-49-2 {Selenium {Se) 0.% .51 0.5 J 0.62 - - 0.76
7440-22-4 [si lver (ag) 0.06 0.06 U 0.06 J 0,05 u 0.05 u
7660+23-5 {Sodim. (Nay 202, WL 2k, u 184 u- 172. u.
7460-28-0 |That Lium (TL3 0.5 o 4,51 u B 15 B 0.49 U 0.47 U
7440-62-2 varadion (V) F O 8.3 . 15.8 8.2 5 9.3 O
7440-66-6 |2inc (In) S 15,3 138, 3.7 175 4
PRE036 TR tERy s g i NE ¥ I SR : L 3 1.9 I
57-12-5 |Cyanide (CN3 7797977777 229299177 7777777737 TIIIIIIINY 277777
*++ Validation Complete #*#%%




) B
ZZoAﬂe C;,
FHUMMJDM A .sur‘FaLéL

quhjv¢1 abmﬁbscf' (“’3‘%5>
o”‘j,;,,,_l valves

soil grid samples

Histogram
Data file: c_bg_ss.dat

—_ TX ]

Statistics

N Total :

Frequency

N Miss
N Used

Mean
Variance:
Std. Dev:
#« C.U,
Skeuness:
| Kurtogis:

Minimum :
25th «
Median
7S5th »#

Maximum

¥
a, 4800 . g8aea.

Al_ss {(ppn?

A

12080.

4975
33685763

36
3

2118
3562
4598
5947
9726

45
8
415

.889
.864
1818.
.548
. 744
.842

176

.68a
.568
.000
.500
.080

/a

r



Al_=xss

1208 .

2808 .

6000,

39088 .

Normal Probkability Flot for Al_ss
Data File!: c_bg_ss.dat

1
7
R
H
.k
rd
ngmﬁ
- +7
1 15 30 58 78 90 99

Cuimul ative Percent

[ Ix ]

Stati stics

M Total :

N Miss :

N Used :

Mean : 4975,
Uariance: 3385763.
8td. Dewv: ig18.
w C.U, @ 36.
Skewness:

Kurtosis: 3
Minimun ° 2118,
25th » 3562.
Median ! 4598 .
75th » ¢ 5947 .
Maximum @ 9728.

45
8
45

889
(2135 )
176
540

744
842

684
568
(31515
568
alal]

/b




ZZoue. C.

Alominom  in svrface. soil ar id samples
Or;‘ﬂfpml dataset (w =//5>

LN = Frenstormed valves

Histogramn :
Data Ffile: c_bg_ss.dat
} { X !
12.
=
U 8.
=
]
=] '
-4
1]
f
B
4.,
a.
T.2 7.6 8.8 8.4 .89
LN{Al_ss ) {ppn)

e — e — — —

Statistics

i N Total

N Miss
N Used

Mean

Variance:
Std. Dew:

z C.V,

Skeuness:
Kurtosis:

Minimum !

25th »
Median
75th »

Maximumn .

LoD~ NI &

415
a
15

.448
.132
.364
.385
.850
.552

.654
.178
.432
.691
.182




_55>

LN<AL

Normal Probability Plot for LNC(Al_ss)

Data file:

c_bhg_ss.dat

Statistics

N Total

N Miss
N Used

Mean

“« C.V,

]

L | Mininum
25th »
Median

“Sth »
Max imnum

1 le

38 58 78

oa

Cunulative Percent

o9

Variance:
Std. Dew:

Skeuness:
Kurto=sis:

VOO~ NI b

15
a
15

.448
.132
.364
.305
.858
.552

.654
.178
.432
.691
.182

=2 b



Zowve C

Arsenic

ChﬁﬁumJ dotasel (n=45)

Of"i:j;}ua,’ valves

/N Sorfice sell 3rz'¢L 6@f>1&5

Statistics

N Total
N Miss
‘N Used

Mean

Variance:
Std. Dew:

v C.V,

Skeuness:
Kurtosis:

Minimum -

25th #
Median
75th »
Max imum

His togran
Data file: c_bhg_ss.dat
HT =
28.
=
U 20.
s
Q
=
a
o
[
A
18,
a. -l T
a. 18. 20, 30. 40.
As_ss5 (ppnd

45
a
45

4.048
53.354
7.384
1868.425
3.326
14.666

.165
.733
1.468
3.225
39.400

/a



As_ss5

Mormal Probability Plot for As_ss

Data File:

c_ha_ s .dat

Statistics

/b

N Total 45
4a, 3 N Miss a
N Used 45
Mean 4.848
3a. Variance: 53.354
Std. Dewv: 7.3684
# C. U, ! 18a.425
++ Skeuness! 3.326
, 28, Kurtosis: 14 .666
Minimum 165
+ 25th » ¢ .733
10. Median ! 1.408
o “Sth » 3.225
ﬁ:- Maximum 39.4608
® — Al
| 1 12 2\ 58 7@ 98 99
Cunulative Percent




Zone C
Arsenic n surface sorl 3m’fL Samples

Om‘ﬁ e  dataset (n "“4’5>
Z.Af‘?%ausf%rw4&{w VQJL&LS

‘ Histogram
Data File: o _ba _ss .dat
t '.__ X }
it
b I
i}
v 6.
£
Y
] .
»
13
| B
b
3}"
a.
"2:- gc a;
LN{As_ss 3 (ppm?

Statistices

N Total :

1N Miss

N Used

Mean :
Variance:
Std. Devu:
# C.U, &
Skeuwness:
Kurtosis:

Minimum :
25th =
Median
vSth v«
Maximum :

45
8
45

.479
. 764
. 328
.186
.318
.815

.88Z
.311
.336
.178
674

e T e e T RSV e e —inerssstttsrr—ittnniiid




_55 2

LN{As

Mormal Probability Plot for LN{As_s5)

Data file!: o _by.ss.dat

++

oy

_—

b
@ﬁg

&

h 1

12 38 Sa 7 99

Cumulative Percent

99

Statistices

M Total :
N Miss
N Used

Mean

Variance:
Std. Dew:
» C.V,
Skeuness:
Kurtosis:

MHinimum :
25th «
Median
75th =«

Maximum :

45
8
45

479
. 764
.328
.186
.318
.815

.882
311
.336
.178
.b74

R b



Z&A}e. C

Arsenic 10 surface soil 3;&4, Samples

\Smp]&:‘s oORA-01, 28&-0/, and. 3/-0/ removed. From Mmaf ("‘;r“i@z) Sa
LN = Prans ‘f%r;y;ed_ valves
Histogran . .
Data file: alfeasxl.dat Statistics
; N T 4 N Total : 45
. T N Miss - 3
H 2. - N Used 42 0
Mean : .278
Variance: 1.265
: Std. Dew: 1.12%
3 6. - #» C.U, 484 .777?
ﬁ ‘ : Skeuness: - . 398
g . Kurtosis: Z2.495
]
& Minimun : -1 .8682
g« 25th » -.396
Median : .318
Sth » . 974
Maximum @ 2.526
#. '
LM{As__1) (ppnd
T e ————————————————— e T W et




Normal Prokbhability Plot for LN<(As_1)
Data file: alfeasxl.dat

2.
.+
+
2 - +++
+
+
+
Sl 1 e
W
< ) ol
b
=z 1
A B [3 +FII
X
o+
-1. -r+
+1F
+ + 1
_2 .
i 18 30 58 7A o8 99

Cumulative Percent

Statistics

N Total

N Miss  :

N Used

Mean

Variance:
Std. Dewv:

# C.V.

Skeuness :
Kurtosis:

Minimumn
25th «
Median
Sth «

Maximum

.278
.265
.125
P77
.A98
.495

.882
.396
.318
.974
.526

45
3
42

36



DATALLPS CHARLESTON - ZONE C Pager 1
04/ 28797 - Background Sample Results Time: 14:00
Subsurface Soil: 30 Samples

o

e e L Kt e

7.7 :
2721777777

R -4 - -:_'L-: et _. ’ 1.& e
TETFITIINY TYITRINIM?

e e O e

| 7440-66+6 [2inc (Zn)
- el S
Cyanide {CN}

2777727777 2179122977

§7-12-5

%% Validation Complete #*%*«



pATALLPY
94728797

CHARLESTON - Z0NE C
Background Sample Results

Subsurface Soil:

30 Samples

Page!
Time:

4:60

PR T
R S ';.“,cuisrxai D misen

| ee-s-8015:02
, ,sknsea1soa

}D&f10!95

»Sa;l

) .4ﬂG}KG A

'en¢f$%5019-82;:'"

GROSEDTR02
703515
MALOA5
04734795
.Seil
MG/KG

[GRDSB02002.

C o[ rases

| we- s«aszﬁ az,(

GOQ 5*3&2% ﬁZ

GROSEOZT02

701988

- MALOO3

04711755

HG/KG

lsnﬁﬁi_

s Ioyanide (oN)

Torrrrenerr

2277217171

4
ST

SE £t

o

e ':::‘:E e e B fe ot G G £5 € G

[

1.

4280,
8.9
1?1._

F2.8 -

0.1
1.2
111,

0:58 - -

0,06
136,
0.51

8.8 .

4.7

.a% =

i i AT R £ e R R Tl e s R T

f FEv—

a*a? :
o, 0.08
B £ 7 WA
0.48
7.4
0,86

e e I R e B e b b e T

JRR T ey

72277777

5 o
— O P

?

e G € @ O

L Wy

*** Validation Complete ¥




DATALCP3 ' CHARLESTON ~ ZONE C Page: 3
04/28/97 _ Background Sample Results Time: 14:00
Subsurface Soil: 30 Samples

-ff04/12/9s ,
Sail

e .

el tine = ﬁt_ C [ .

o
«

o
o
o
(=]
[=]
o

_
[\*]

o
Cedecggec i
.
=
[

.

-

'5'7‘-12-5' cyanide &y horrrerenr  |aessranen rrzrer 779909777 222977777 222299992

*%%* Validation Complete *#*x




DATALCRS
04/28/97

CHARLESTON - ZONE C
Background Sample Results
Subsurface Soil:

30 Samples

Page:

&

Time: %00

’§04113?95
sseit
MGG

7429-90-5

74404360 [an

| Tee0-38-2

Pei0i5048

| 7439-89-6

Sofcadmiom (Edy
-2 {Calcium (Ca)

capper (ch
1ron (Fe) ‘

5.5 Manganese (Mnd

20N iekel (NTY

5 Sodfm {&a}

Mersury- (Rg}

samé Ag)

Cyanide (0N} ‘

”????????‘?

:b e LT s € G b S B K

I 2772777217

2222792722

Cin T G €, & A oG

s

é

13

??????‘??

7.
B €
0.1
3.
6
2.
é
1y
?

:ue.ﬁ:t-c&f&n ﬁ.'.,‘t“...‘“'fe... w,

o F ?‘?}')‘}??’J?
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DATALCP3
04728/97

CHARLESTON — ZONE C

Subsurface Soil:

Background Sample Results

30 Samples

Page: 5
Time: 14:00

GRDSB03702
702445

S-B037-02

 |cyanide (on)

mony ($h)
Arsenic (As)

5 |12inc (Zn) h

wemCc o Cc €L cici-

bt Cccc Cec g

2292277771

R por 4
22777277277

e CCC e e

<

8460,

C0u24

1.9

0.32
0,047

20700.
P VE

0.68

5.3
2910.

896.

3167

0.12
4.1
278.

0.61

0.06

a7,
0.57
K-

19.3

2777779772

Tl

T

727712

T e e € S

ﬁt“"i

—

at_t_CCC‘Et_CC“‘
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DATALCP3 CHARLESTON ~ ZONE C . . Page: 6
04/28/97 ‘ Background Sample Results Time: 14:00
Subsurface Seil: 30 Samples

7429:90:5 |Atuminum (AL)

'maumcmf

§7-12-5 Cyanide (&N} 1717719912

*#%* VYalidation Complete **=x



ZZcuue. C }
Arsenic. 10 Sohsurface. Seil 3:«;51. Samples

Qr:‘jwa-f dataset (:4@3@)
Cﬁrwéiﬁaf valves

His togram o .

RData file: c_bg sd.dat Statistics

k¢ _ - N Total ° 348

N Miss : 8

24, - : N Used ! 38

Mean : 3.268

Variance: 43.156

: 8td. Dev: 6.569

g' i6. - vw C.J, = 281 .8688
5 Skeuness: 3.858
g Kurtosis: 12 .829

‘o

& Mininun : .168
8. 25th » @ 178
Median @ 387

Thth » ¢ 2.575

Max imum : 31.64808

3. —'—z 7 m
a. 16. a6, 30 . 1 I
As_sd {(pPmi}

[ e =



As_sd

48 .

30.

20 .

10.

Mormal Probkabhility Plot for As_sd
Data Ffile:! c_hg_sd.dat

+

&

hTa
FiY

-+
e an -'““w“*‘ﬂ#

]
1 ia 38 58 T8 98 99

Cunulative Percent

Statistics

N Total
N Miss
N Used

Mean

Variance.
Std. Dew:

z C.V.

Skeuness:
Kurtosis:

Minimum
25th «
Median
75th »
Maximum

38
@
30

.2b8
.156
.569

.B58
.829

.168
.178
.387
.575
31.6008




Zone C

Chromiom IN gsubsurﬁu:e. soil jn‘a’_ sa.n,o/cas

Or{ﬂ;‘u&f dataset CN=.30>

Oméima.] valves

Freguency

18.

Data File:

—_ %

Histogran

c_bg_sd.dat

10.

20,

Cr_sd {(ppn)

38.

St art istics

N Total
N Miss
N Used

Mean

Variance:

Std. Dew:

“ C.VU,

Skeuwness:
Kurtosis:

Minimum :

25th »
Median
"Sth »
Maximum

18 .

38
a
38

9.508
162.397
10.119
106 .424
.817
.630

.880
.908
.a84
.158
39.884

W N

/a



Cr_sd

48,

38.

28.

i8.

Nornal Probability FPlot for Cr_sd
c_bhag_sd.dat

Data file:

N Total

+ T N Miss
N Used

Mean

#x C.V.

25th =«

-+

-+

et
4-+++HHH*

+ Median

1

1 3@ 58 78 98

Curnulative Percent

99

Variance:
Std. Dewv:

Skewness:
Kurtosis.

Mininum :

5Sth »
5 Maximum -

182
186

VOO WNhN N

Statistics

30
a
38

.508
.397
18,

119

.424
.817
.630

.0008
. 908
.08
.1508
.800

/b



Zone. C

Chromivm S svbsurface so// 5:-}4, .54;4/9/@_5

Ort"ﬂ:ba,}
LN - TravsPrmed  valves

dhdﬁLsej’ C}¢=‘3a>

Frecgquency

Histogran
Data file!: c_bg_sd.dat

1 __TX ]
8. - )
6. -
q, -
2.
a. :
a. 1. 2, 3,

LN(Cr_sd2> (ppn)d

Statistics

N Total
N Miss
N Used

Mean

Variance:
Std. Deu;

“ C.V.

Skeuness:
Kurtosis:

Minimum :

25th =«
Median
75th »
Maximum

38
a
38

1.901
601
.775

40.780
.912

3.306

.693
1.366
1.792
2.898
3.684

Ha



_sd>?

LN{Cr

Normal Probability Plot for LN{(Cr_sd)

Data file: c_ba_sd.dat Stat

N Total :

N Miss
+ : 1+ N Used

Mean

Variance:
Std. Dew:
=+ © C.V., ¢
Skewness:

gt

Kurtosis:

%f+ : Minimum :
+1 25th «

Median
+
4 ?5th
Max imum -

1 1A 38 586 78 98 99

Cunulative Percent

istics

38
a
368

1.%01
.681
.75

48 .788
.912
3.366

.693
1.368
1.792
2.098
3.684

26
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VCHEM_R ENVIRONMENTAL

Samples by Che

18540-29-9 - Chromium (Hexavalent)
>= 0.0000 for MG/KG

SAFETY & DESIGNS Page: 1
05/06/97 2903-00001 - CHARLESTON ZONE C - SOIL—&—3+59-GW Time: 15:45

mical Report

044 C BOO7 01_ 044cB0O0701

7047 -C-B0O09- To1

047CB00901

510-C-B005-02

5100800502

512CB00301

| 512-C-B003-01

 515-C~B006-02 515CB00602

519cB00101

522CB00301

700CB00301

*** End of Report *xx

5180300401
e 518CB00601

523CB00202"

+ :520CBO0302. 7+ 18011+,

- .GRDCBO1301" ' :Soi
GRDCBO1701

03/14/95

04/14/95

513CB002027 . ~S0il. ~047/12}¢

"waﬁer'o4/os/95'
Water':04/01795

Soil 04/22/95

06/06/96

06/05/96

~ 04/10/95

i1 08/13/95. " .

04/07795!
204411495

104, 11/95% = o

0.0100 UJ  MG/KG 30215.IT VAL
. 0.0100: UF - - MG/KG-30215,10T VAL
0.2590 MG/KG 30215. 12T VAL

0.0100
. 2050100 UF I HE [KG 302 L. L
0.0100 UJ MG/KG 30215.IT VAL
- 0:01000UJ - - MG/KG 30215.107 VAL,
0.0100 UJ $G/KG 3021S. 12T VAL
©070100:U - MG/KG.. T
0.0100 U
EEL T 00,0100 UJ - MG{KG 30215.21F . VAL-
1.1900 MG/KG 30215.15T VAL
i e, 1-04010004U - MG/KG: 0006T - - . VAL .
' 0.2740
1052610
. 0.2660
ST 000100 s M

0.0100 UJ
10,0100 U




Zone C
Selevivm in Svbsvrface soil 3:*}4!, Samples
C:‘r'fg,;a}a,f d&‘f‘ms&'f‘ (N W&@)

Om‘ﬂ el  valuves

Histogram
Data Ffile: c bg _sd.dat

X7 {
16- 1
12.
=]
5]
c
@
5 8.
1]
"
L4
4.
a. | I [
a. 1* 2"‘ 3.

Le_sd (pem)

Statis t'i cC s

N Total : 3

N Miss a

N Used ! a0

Mean : 575
Variance: .374
Std. Deu: 612
# C.U, ¢ 186 .3968
Skeuness: 2 .429
Kurtosis: 8.791
Minimunm : .225
25th » .23
Median 257
YS5th » ¢ 685
Maximum 2.968

/a.



T T

Mornal Frobabilituy Flot for Se _sd ‘ . oo,
Data file:!: c_byg_sd.dat Statistics

Se_sd

M Total : ‘ 38

+ +~ N Miss = 8

N Used : 3n
Mean : .575

Variance: .374

e} Std. Dew: 612
“ C.U, I 186.398
Skeuness: 2.429
+ Kurtosis: g8.791
+ Minimum : .225

25th » .238

e Median = 257
F B 75th x .685
Maximun - 2.988

b Heb ’

i ig 38 58 78 99 29

Cunulative Percent




ZON& c.

Selempivm in svbsurface soil

Om‘ﬂ 1nal dafaset CA} =3a> '
LN - tronstormed. volves

rid 5aM.p/es

His togran
Data file! c_bgag_sd.dat
(| X ) {
20, - |
16-'
E :
: 12.'
al
=]
7
:
L 8. -
.4l-
a. : 11 [
-zt ~1 a. 1.
LN{Se_sd) {ppn)d

Statistices

N Total
N Miss
N Used

Mean

Variance:
Std. Dev:

“ C.U.

Skewness:
Kurtosis:

Minimum :

25th »
Median
75th »

Ma)ximum

30
a
360

.891
567
.53
522
.67a
.028

.492
.478
.357
.378
.865

da




_sd)

LN{(Se

Normal Probability Plot for LN(Se_sd)

Data file:!: c_bg_sd.dat’

2.
1. +
+
+
+
2.
H
i+
.
.'.
_1-
+ A
_2'
1 18 38 58 78 99 99

Cumulative Percent

Statistices

N Total
N Miss
N Used

Mean

Variance:
Std. Dev:

# C.V,

Skeuness:
Kurtosis:

Mininum
25th =«
Median

75th «
Maximum

38
8
30

-.891
.567

. 753
84 .522
1.878
3.828

~1.492
-1.470
-1.357
-.378
1.865

Lb



DATALCP3

CHARLESTON - ZONE C
04129797

Pages 1
Background Sample Results — Round 1 Time: 103149
Shallow Groundwater, Wells 1-2 h

VALl

- TR39-97-6 [Mercury (Ag)

© 7h40-02-0 icke i (NTY. T
_7440-09-7 iPotassium (K)
77827492 8atenTun(Se) ©

é?é&vtgp}_ _y

7440-666
T £7-12+5 iCyanide (CN) T e

*%% Validation Complete ***x



DATALCR3
04/29/97

CHARLESTON - Z0NE C
Background Sample Results — Rounds 2-4
Shallow Groundwter, Wells 1-2

Page:
Time:

aluminum {AL)

*%% Validation Complete #x:x




DATALCP3
04/29/97

CHARLESTON - ZONE C
Background Sample Results - Rounds 2-4
Shallow Groundwter, Wells 1~2

Page:
Time:

10:54

7439+ 89 6
L 73esgRay
7439-95-4
7439965,
7439-97+6,
© TAGOFDZ-D.
 7440-09- 7
L TR 49 2
TA40-22+4
’ ‘“f‘!qéﬂ 23*5
7440-28-0

Irnn (fg}
Lewd {PHEY .
Maghes fum {HQ}
Handarese (M)
[Mercury (Hg)

cket (¥i3

Potassium (K)
el R {Se)

$ilver AAgy
Sodfom:(Nay.

U

w

ud

Ud

*kx Yalidation Complete #%%




Zove C

Arsenic

Qr:‘ﬁf,ca,} dataset (n=8)

Or {ﬁ ioad valves

10 shallow G ﬁr;d_; ‘;SM‘ﬁ)&S

Histogvram - . .

Data file! c_by_gs.dat Statistics
prd” T} N Total : 8
N Miss L)
3. - N Used : 8
Mean : 3.594
Variance: 4.755
_ - Std. Dew: Z2.181
A 2. - N o [2CU 68.679
& Q‘)’ f; & N | Skeuness: 579
5 . A J | Hurtosis: 2.246

¥ 9 \J
: 5 . ¢ Mininum : 1.250
‘ 5. % 25th » 1.600
Hedian @ 3.458
75¢h » 4.368
Maximum 7.500

a. -
a. 3. 6. 9.
As_u fuyg /L)

e e e e

/ a



Norral Probkability Plot for As_s . .
Data file: c_ba_us.dat Statistics
N Total : g
8. 1 N Miss : a
" * T N Uzed : 8
Mean : 3.594
6. Variance: 4.755
, + Std. Dev: 2.181
w C.U, & 68.679
w 4 1 Skeuness!: .579
J . e Kurtosis: 2.246
3 elt <]
Minimnun 1.25%8
25th »# 1.688
2. Median 3.458
+ ¥ T 75th v 4.308
+ Max imum : 7.508
8. :
: 1 ia 380 58 78 a8 a9
Cunulative Percent

/b




ZfaMEL C:
Arsewic. 1» Shallow @D ﬁr}a}, JMP}&‘..S

- LA
Sanmple. # 002-04 removed. From dataser (n=7)
LN - frwsv"éra&d, valves
Histogram . . ,
Data file: c_ba._gsa.dat | St