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F.C. BOX 150010
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NORYH CHARLESTON, S.C, 28418-810
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23 Apr 01

Mr. John Litton, P.E.

Director, Division of Hazardous and Infectious Waste Management
Bureau of Land and Waste Management

South Carolina Department of Health and Environmental Control
2600 Bull Street

Columbhia, SC 29201

Subj: SUBMITTAL OF AREA OF CONCERN 516 INTERIM COMPLETION REPORT
Dear Mr. Litton,

The purpose of this letter is to submit an Interim Measure Completion Report (Revision 0) for
Area of Concern (AOC) 516, Building 233, Zone C located at the Charleston Naval Complex.
The work pian is submitted to fulfill the requirements of condition IV .E.2 of the RCRA Part B
permit issued to the Navy by the South Carolina Department of Health and Environmental
Control and the U.S. Environmental Protection Agency (EPA). '

The document is distributed under separate cover letter by CH2M Hill. Appropriate certification
is provided under that correspondence. We request that the Department and the EPA review this
document and provide comments or approval whichever is appropriate.

If you should have any questions, please contact, Matthew Humphrey or myself at (843) 743-
9985 and (843) 820-5551 respectively. :

Sincerely,

JOL AP e B 25
ROBERT A. HARRELI JR., P.E.
Environmental Engineer

BRAC Division

Copy to:

SCDHEC (4)

USEPA (Dann Spariosu) \

CSO Naval Base Charleston (Matt Humphrey)
CH2M-Hill (Dean Williamson) ’
Code 18 CIRC . 18713 - '
18713 - . 18E2HPH
Daily



‘ CH2MHILL
-

April 20, 2001

John Litton, P.E.

Director

Division of Hazardous and Infectious Wastes

South Carolina Department of Health and
Environmental Control

Bureau of Land and Waste Management

2600 Bull Street

Columbia, SC 29201

Dear Mr. Litton:

CH2M HILL

3011 3.W. Williston Road
Gainesville, FL
32608-3928

Mailing address:

P.C. Box 147009
Gainesville, FL
32614-7009

Tel 352.335.7991

Fax 352.335.2959

Enclosed please find four copies of the Interim Measure Completion Report for Area of
Concern 516, Building 233, Zone C, at the Charleston Naval Complex (CNC). This report has
been prepared pursuant to agreements by the CNC BRAC Cleanup Team for completing the

RCRA Corrective Action process.

Please contact me if you have any questions or comments.

Sincerely,

%zyy/é«g

Dean Williamson, P.E.

xc: Tony Hunt/Navy, w/att
Rob Harrell/Navy, w/att
Mihir Mehta/SCDHEC
Gary Foster/CH2M HILL, w/att
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Certification Page for IM Completion Report - AOC 516,
Building 233, Zone C

Soil Removal

I, Dean Williamson, certify that this report has been prepared under my direct supervision.
The data and information are, to the best of my knowledge, accurate and correct, and the

report has been prepared in accordance with current standards of practice for engineering.

South Carolina

Temporary Permit No. T2000342

Dean Williamson, P.E.
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Acronyms and Abbreviations

AOC
BCT
BEQ
BRAC
CA
CNC
COoC
COPC
EEG
EnSafe
EPA

fi bls
IM
ng/kg
mg/kg
NAVBASE
NFA
OWS
PAH
RBC
RCRA

GNV/011030003-5LH2538.00C

area of concern

BRAC Cleanup Team
benzo(a)pyrene equivalent

Base Realignment and Closure Act
corrective action

Charleston Naval Complex

chemical of concern

chemical of potential concern
Environmental Enterprise Group Inc.
Ensafe Inc.

U.S. Environmental Protection Agency
feet below land surface

interim measure

micrograms per kilogram
milligrams per kilogram

Naval Base

no further action

oil-water separator

polycyclic aromatic hydrocarbon
risk-based concentration

Resource Conservation and Recovery Act
RCRA Facility Assessment

RCRA Facility Investigation

South Carolina Department of Health and Environmental Control

toxicity characteristic leachate procedure

Waste Management Inc.
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IM COMPLETION REPORT, ADC 516, BUILDING 233, ZONE C
CHARLESTON NAVAL COMPLEX

REVISION 0

AFRIL 2001

1.0 Introduction

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

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

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation
and remediation services at the CNC. This submittal has been prepared by CHZM-Jones to
complete the RCRA Facility Investigation (RFI) for Area of Concern (AOC) 516 in Zone C of
the Naval Complex. Review of site data resulted in the site being recommended for an
Interim Measure (IM) to delineate and remove arsenic- and lead-impacted soil with

concentrations above the appropriate cleanup levels (CH2M-Jones, 2000).

1.1 Background

As part of RCRA CA activities, an RFI report was finalized for Zone C (EnSafe Inc [EnSafe],
1997). Zone C is located on the western edge of the northern portion of the CNC. It is
bounded by McMillian Avenue to the south, Hobson Avenue to the east, Avenue “D” to the
northeast, and the CNC property boundary to the west and north.

AOC 516, Building 233, is located west of Buildings NSC-64, 66, and 67, in the block formed
by Turnbull Avenue West, Second Street West, Avenue D, and Avenue F. The site was used
for spray-washing vehicles and equipment from 1972 until the 1980s. Following this time
period the area was used for recharging lead-acid batteries. The RCRA Facility Assessment
{REA) completed by EnSafe {1995} identified lead and other metals, battery aci
and petroleum hydrocarbons as chemicals of potential concern (COPCs) resulting from
operations. An RFI work plan was developed for AOC 516, which included these COPCs as
target analytes. The RFI for AOC 516 was conducted concurrently and in combination with

the RFI for SWMU 47.

GNV/011090003-5LH2538.DCC 1-1
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APRIL 2001

Arsenic in surface soil at a single sampling location, C0475B007, was detected above its
Zone C reference concentration (14.1 milligrams per kilogram [mg/kgl). Although this soil
was sampled as part of the Solid Waste Management Unit (SWMU) 47 RF]I, it is in close
proximity to AOC 516. At the same sampling location lead was detected at 1,120 mg/kg,
which is above the cleanup level of 400 mg/kg typically established for unrestricted
(residential) land use (EPA, 1996). However, due to the limited area of lead-impacted soil, it
was not identified as a chemical of concern (COC) in the Zone C Final RFI Report (EnSafe,
1997).

No COCs were identified for subsurface soils of the combined AOC 516/ SWMU 47 site.

The subsurface soil was determined not to represent a risk to shallow groundwater.

CH2M-Jones determined that removal at the small area of soil containing metals around soil
boring 0475B007 was appropriate, and should enable the closeout of ACC 516 in a condition
that is suitable for future unrestricted use, or with no land-use controls. Accordingly,
CH2M-Jones prepared an IM Work Plan for the removal of arsenic- and lead-impacted soil

at AOC 516. The Interim Measure Work Plan — AOC 516, Building 233, Zone C was submitted
]'\‘7 F”')Rl{-‘rnr\l S Ny IO‘feInber 20 2nm nnr‘ Cu CO("‘ 1‘7 nﬂﬂrn‘ror‘ ]'\‘T QFnT—TF(—' TI‘I‘) t T'f)'et

CH2M-Jones on Novem 000 and subsequently approved by SCDHEC. g
cleanup levels for site soil were 14.1 mg/kg for arsenic and 400 mg/kg for lead. The IM w

completed on March 14, 2001, and is summarized in this report.

1.2 Purpose of the IM Completion Report

This report provides information about the soil removal activities and documents the results
of the IM conducted at AOC 516.

1.3 Report Organization

This IM Completion Report consists of the following sections, including this introductory

section:

1.0 Introduction — Presents the purpose of the report and background information relating
to the IM.
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3.0 Interim Measure Qutcome — Provides a discussion of post-IM activities including

confirmation sampling and backfill of the excavation.

GNV/011090003-5LH2528.D0C 1-2
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REVISION 0

APRIL 2001

4.0 Residual Issues — Provides a discussion of SCIDHEC s comments on the IM Work Plan,

primarily regarding BEQs.

5.0 Recommendations — Provides recommendations for proceeding with site closure.

6.0 References — Lists the references used in this docurnent.

Appendix A contains documentation for the abandonment of Monitor Well CO4GWO007.
Appendix B contains the analytical data from the delineation samples collected at AOC 516.

Appendix C contains the analytical data from the toxicity characteristic leachate procedure

(TCLP) sample collected for soil disposal.

Appendix D contains the waste manifest from Waste Management Inc. (WMI) for soil
disposal.

Appendix E contains the analytical data from the conformation samples collected at AOC
516.

Appendix F contains responses to comments made by SCDHEC regarding the IM Work
Plan.

Appendix G contains Section 4.0, Summary of Information Related to Site Closeout Issues,
and Figure 2-2 of the IM Work Plan for AOC 516.

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

GNV/011080003-5LH2538.D0C 1-3
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CHARLESTON NAVAL COMPLEX

REVISION O

APRIL 2001

2.0 Interim Measure Implementation

On January 22, 2001 equipment and personnel were mobilized to AOC 516 to begin
preparing the site for the removal activities which were presented in the approved AOC 516
IM Work Plan. All work was performed in accordance with the work plan, except that soil
boring C5165BD01 was installed approximately 5 feet to the southwest of the location

indicated in the work plan.

Monitor well C047GW007, which was located within the proposed excavation area, was
abandoned on january 30, 2001 by Environmental Enterprise Group Inc. (EEG) in
accordance with South Carolina Well Standards and Regulations. The location of the
abandoned well is illustrated in Figure 2-1. Well abandonment documentation is provided

in Appendix A.

On January 31, 2001 four delineation samples were collected from the two locations
(C516SBD01 and C5165BD02) shown in Figure 2-1. Each sample location included a surface
(1 to 2 feet below land surface [ft bls]) and subsurface (3 to 4 ft bls) sample. An equipment
blank was also submitted for analysis. Additionally, a TCLP sample (C0475B007) was
collected for waste characterization from the area with the highest reported concentrations
of arsenic and lead. The sample ID for the TCLP sample was chosen in the field, and it is
identical to a sample collected as part of the SWMU 47 RFI investigation. Summaries of the
analytical results from the delineation samples collected during the IM and the TCLP data
are presented in Tables 2-1 and 2-2, respectively. Appendix B contains the complete data set

for the delineation samples, and Appendix C contains the complete TCLP data.

The reported concentrations for arsenic and lead trom the delineation samples were below
the cleanup levels established in the IM Work Plan. This resulted in a reduction of the
estimated soil removal area from the area presented in the IM Work Plan. Based on this
information, the area requiring soil removal was defined by soil borings C516SBC03,
C516SBC04, C516SBDO01, and C516SBD02. Additionally, no samples collected at a depth of 3
feet or greater reported arsenic or lead concentrations above their respective cleanup levels.
The absence of subsurface concentrations of arsenic or lead above their respective cleanup
levels indicated that excavation of soil below 3 ft bls was not necessary. The resulting
excavation was approximately 14 feet long by 9 feet wide and 3 feet deep (380 ft3 ~ 14 yd3).
The waste manifest from Waste Management Inc. (WMI), which is provided in Appendix D,

indicates that 14.53 tons of soil were excavated from the site and disposed of offsite.

GNV/011090003-5LH2538.00C 2-1
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Results from the waste characterization sample (C047SB007) indicated that the excavated
soil was suitable for Subtitle D landfill disposal, as the reported leachate concentrations of
the eight RCRA metals were all reported at concentrations below their respective regulatory
levels (40 CFR 261.30). The soil was disposed of by WMI at the Oakridge Landfill, 2183
Highway 78, P.O. Box 145, Dorchester, South Carolina 29437.

GNV/011020003-51H2538.DOC 22
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CHARLESTON NAVAL COMPLEX

REVISION 0
APRIL 2001
TABLE 2-1
Surface Soail Delineation Data
M Completion Report, AOC 516, Building 233, Zone C, Charleston Naval Complex
Arsenic® Lead®
Sample Date Result Result
Station Station ID Collected {mag/kg) Qualifier (mg/kg) Qualifier
C5165BC03 516SBC0301 9-Mar-1999 3.8 = 11.2 =
C5165BC04 5165BC0401 9-Mar-1999 8.7 = 3.7 =
C516SBDO1 5165BD0101 31-Jan-2001 2.37 = 16.5 =
C5165BD02 5165BD0201 31-Jan-2001 4.91 = 29.8 =
ma/ka milligrams per kilogram
= indicates that the analyte was delected, and the reported value is equal to the sample concentration.
® Target Cleanup Goals for Arsenic and Lead are 14 mg/kg and 400 mg/kg, respectively.
GNY/011090003-SLH2538.00C 23
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TABLE 2-2
TCLP Data
M Completion Report, AOC 516, Building 233, Zone C, Charleston Naval Complex
Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver
Sample Date Result Result Result Result Result Result Result Result
Station Station 1D coll. (HaiL) (ngiL) (Hg/L) (bg't) (ngiL) (pgiL) (bgiL) {boiL)
TCLP Value® 5,000 100,000 1,000 5,000 5,000 200 1,000 5,000
C0475B007 04756007 31-Jan- 252 102 3.61 6.97 22,5 48 23,7 6.18
2001
pa/L micrograms per liter
* Vaiues are from Table 1 of 40 CFR 261.29,

GNV/011090003-5LH2538.DCC
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3.0 Interim Measure Outcome

Following the completion of the excavation, two confirmation samples (C5165BD03L1 and
C5165BD04L1) and one duplicate sample (C516CBDU04L1) were collected from the floor of
the excavation. The locations of the confirmation samples are presented in Figure 3-1. A
summary of the analytical results is presented in Table 3-1, and the complete data are

provided in Appendix E.

Confirmation samples collected from the interior of the excavation, combined with the
delineation samples, indicated that the remaining soil met the cleanup criteria for arsenic
(14.1 mg/kg) and lead (400 mg/kg). Arsenic concentrations in the confirmation samples
ranged from 2.57 mg/kg in sample C516SBD03L1 (1.93 mg/kg in the duplicate sample) to
5.86 mg/kg in sample C5165BD04L1. Delineation samples reported arsenic concentrations
that ranged from 2.37 mg/kg in sample C516SBD01 to 4.91 mg/kg in sample C5165BD02.
Lead concentrations in the confirmation samples ranged from 4.37 mg/kg in sample
C516SBDO3L1 (3.75 mg/kg in the duplicate sample) to 20.7 mg/kg in sample C5165BD04L1.
Delineation samples reported lead concentrations that ranged from 16.5 mg/kg in sample
C516SBDO1 to 29.8 mg/kg in sample C5165BD02. None of these samples exceeded the

appropriate cleanup criteria.

Based on these data, arsenic- and lead-impacted soil around soil boring C0475B007 has been
adequately removed and no further investigative or remedial actions are warranted at AOC
516.

Following the confirmation sampling, the excavation was backfilled with fill obtained from
the Butler Ware Trucking Co. The backfill was compacted, graded, and the asphalt replaced
to match the existing grade.

GNV/011090063-SLH2538.0CC 31
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TABLE 3-1
Surface Scil Confirmation Data
IM Completion Report, AOC 5186, Building 233, Zone C, Charleston Naval Complex
Arsenic® Lead®

Sample Date Result Result

Station Station ID Collected (mg/kg) Qualifier (mg/kg) Qualifier
C516SBDO3L1 516SBDO3L1 7-Mar-2001 2.57 = 435 =
C516S8D04L1 5165BD04L1 7-Mar-2001 5.86 = 20.7 =
C516CBD04L1  516CBDO4LA 7-Mar-2001 1.93 = 3.75 =

mg/kg  milligrams per kilogram

= indicates that the analyte was detected, and the reported value is equal to the sample concentration.

® Target Cleanup Goals for Arsenic and Lead are 14 mg/kg and 400 mg/kg, respectively.

GNV/011090003-SLH2538.0CC
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4.0 Residual Issues

The IM Work Plan for AOC 516 was submitted by CH2ZM-Jones on November 20, 2000. On
December 18, 2000, SCDHEC issued comments regarding the Work Plan. The responses to
comments were presented to SCDHEC by CH2M-Jones on December 19, 2000; a complete
copy of the responses is provided in Appendix F.

The only comment that has not been addressed completely in this report, or in the response
to comments, is the issue of benzo(a)pyrene equivalents (BEQs) at AOC 516. At the time that
the IM Work Plan was written an anthropogenic background or reference concentration for
BEQs had not yet been established. This issue has recently been resolved and a brief
discussion regarding BEQs at AOC 516 is provided below.

4.1 BEQs at AOC 516

Polynuclear aromatic hydrocarbons (PAHs), expressed as BEQs, were identified as a COC in
the RFI report prepared by EnSafe (1997) at the combined AOC 516/SWMU 47. Their
identification as such was based on exceedances of the risk-based concentration (RBC) of 88
micrograms per kilogram {ng/kg). PAHSs are routinely detected in non-impacted as well as
impacted areas of the CNC. The detected PAHs, and resulting calculated BEQs, in the non-
impacted areas (grid-based samples) of the CNC were used to calculate a BEQ value for use
as a base-wide reference concentration. The data and analysis was presented in the
Background PAHs Study Report - Technical Information for Development of Background BEQ
Values, written by CH2M-Jones (2001) and presented to the BCT. The BEQ reference
concentration of 1,304 pg/kg was established for surface soil.

Comparison of calculated BEQ values from AOC 516 to the CNC reference concentration
resulted in no BEQ exceedances in any samples collected or analyzed for PAHs at AOC 516.
Based on this information, further evaluation (i.e., remediation) of BEQs is not warranted at
AQCb516.

GNV/011090003-SLH2538.D00C 41
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APRIL 2001
TABLE 4-1
Surface Soil BEQ Data
IM Compietion Report, AOC 516, Zone C, Charleston Naval Complex
Result Background or
Station ID (pg/kg) Qualifier Date Collected Reference Value
C047SB007 841 = 04/14/1985 1304°
C5165B001 408.7 = 04/05/1995 1304°
C5165B002 701.6 U 04/05/1995 13047

vg/kg  micrograms per kilogram
= indicates that the reported concentration is equal to the concentration in the sample.
U indicates that the constituent was not detected.

2 Anthropogenic background concentration based on CH2M-Jones’ base-wide PAH evaluation (Background

PAHs Study Report — Technical Information for Development of Background BEQ Values, Revision 0, February
2001).

GNV/011090003-51LH2538.00C 42
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IM COMPLETION REPORT, AOC 516, BUILDING 233, ZONE C
CHARLESTON NAVAL COMPLEX

REVISION 0

APRIL 2001

5.0 Recommendations

Because the data supports the conclusion that AOC 516 has been adequately remediated,
this IM is expected to be the final remedial action at AOC 516. Therefore, CH2M-Jones is
recommending that the status of the site be changed to No Further Action (NFA).

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

Status of the RFI
Presence of metals {inorganics) in groundwater

Potential linkage to Solid Waste Management Unit (SWMU) 37, Investigated Sanitary
Sewers at the CNC

Potential linkage to AOC 699, Investigated Storm Sewers at the CNC
Potential linkage of AOC 504, Investigated Railroad Lines at the CNC
Potential linkage to surface water bodies (Zone J)

Potential contamination associated with oil-water separators (OWSs)

Relevance or need for land use controls at the site

Information regarding these closeout issues has been addressed previously in Section 4.0 of

the IM Work Plan, Summary of Information Related to Site Closeout Issues, and is provided

in Appendix G to expedite review of these issues.

It is expected that review of the information related to the closeout issues will result in BCT

consensus that they have been adequately addressed and the site is now suitable for

unrestricted land use. Once the BCT concurs that NFA is appropriate for the site a Statement

of Basis can be prepared and made available for public comment in accordance with
SCDHEC policy.

GNV/011090003-SLH2538 BOC

51






¥ o v %S KA wF

Py
x

Cor

IM COMPLETION REPORT, ACC 516, BUILDING 233, ZONE C
CHARLESTON NAVAL COMPLEX

REVISICN 0

APRIL 2001

6.0 References

CH2M-Jones. Interim Measure Work Plan — AOC 516, Building 233, Zone C, Charleston Naval
Complex. Revision 0. November 2000.

CH2M-Jones. Background PAHs Study Report - Technical Information for Development of
Background BEQ Values. Revision 0. February 2001.

EnSafe Inc. Zone C Final RFI Report, NAVBASE Charleston. June 6, 1997.

U.S. Environmental Protection Agency. Soil Screening Guidance: Technical Background
Docurment. May 1996.
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Water Well Record
Bureau of Water

2600 Bult Street, Columbia, SC 29201-1708; (803) 734-5300

1. LOCATION GF WELL:

Counly: Charleston

Latitude:

System Name:

Longitude:

4. OWNERCFWELL: Department of the Navy
Address:

Telephone No.:

Charleston Marne Container Co.

Cistance and Direction from Road Intersections:
Approximately 180 feet south from Turnbull al 2301 Ave D

Street Address & City of Well Location: Ngorth Charleston

Engineer: J. A. Jones Environmental Services
Address: 1849 Avenue F Norh Charleston, SC 2940

Telephone No.: 843-740-2780C

5. WELL DEPTH (completed) Date Sidrted: 01/30/01
Datg Completed: 01/30/01

W

Sketch Map: A 12 ft.
C047GWO007 f 6. [J Mud Rotary O Jetted /t] Bored J Dug
V 7 [0 Air Rotary [ Driven {d cabletool [1 Other
7. USE:
\/ T Tufy Bull el(} N O Domestic 3 Public Syhply—Permit No. O industry
1go’ [&E_E’f_j W {1 trrigation [1 Air Copditioning O Commercial
La g [0 TestwWeil Monior Well O
Lscee ] 8 CASING: [l Threaded L] Weided
D Diam.: 2 inches Hetght: Above/Below
T Type: Pvc  Ogfalvanized | Surface flush mount fl.
2. CUTTING SAMPLES:  [] Yes No [1 steel Other Weight b
in. to fi. depth | Drive Shoe? [} Yes No
Geophysical Logs: [3 Yes (please enclose) [ No in. to, ft. depth
*Thickness | Depthto 9. SCREEN
Formation Description of Bottom of Type: PV Diarn.:_2 inches
Stratum Stratum Length: 10 feet

ft. and 12 ft. NOTE: MULTIPLE SCREENS

fi. and ft. USE SECOND SHEET

T Yes {please enclose) [-]Na
vl 10 ATATIC WATER LEVEL
/ 4.65 ft. below land surface after 24 hours
. /11, PUMPING LEVEL Below Land Surface.
\) ft. after hrs.  Pumping LG.RM.
\Q Pumping Test: O ves (please enclose) No
Yield:

12. WATER QUALITY

e\V4

Chemical Analysis []Yes [z]No Bacterial Analysis [JYes F]No

Please enclose lab results.

13. ARTIFICIAL FILTER (gravel pack) [Z}Yes [INo
Installed from ft. to ft.

Effective size Uniformity Coefficient

14. WELL GROUTED? [Yes [ONo

Y I S I Y |

Neat Cement [ Sand Cement Concrete Other
Depth: From 0 fl. to 12 ft.

/

15. NEAREST SOQURCE OF POSSIBLE CONTAMINATION: fl. direction
Type well disinfected [1Yes Type:

—

/

upon completion No  Amount:

16. PUMP: Dale installed: Not installed

/

Model No.:
Length of drop pipe __ ft. Capacity gpm

Mfr. Name:
H.P. Volis

/

TyPE: Osubmersibte [ Jet (shallow) [ Turbine
1 Jet (deep] ] Reciprocating [ Centrifugal

‘indicate Walter Bearing Zones

(Usg’a 2nd sheet if needed)

17. WATER WELL CONTRACTOR'S CERTIFICATION: This well was drilled under
my direction and this report is true to the best of my knowledge and belief.

Registered Business Name: ;fé _}/‘/C Date: Z//'_’D ¢l

3. MARKS:

Address: lﬁyj’\ A I/E Dj .A/‘-”l /%l—r/f’,(jﬂ/,\fc Zﬁ‘/ﬂf
Vo 7 fasdle conos /337

Signed:

Autharized B{presenlalive

DHEC 1903 {10/96)

v
COPY 1 MAIL TO: S.C. DEPARTMENT OF HEALTH AND ENYIRONMENTAL CONTROL (ADDRESS ABOVE)
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Chain of Custody/ Laboratory Analysis Form Lab Batch/SDG ID:
page 1 of 1
Laboratory: GEL, Charlaston, SC ol . &}
Project Name: Site Name: S| 3 2%
Charleston Navy Complex AOC 516 g g S ui
Project Number: TAT: standard ~ L lLg
Project Manager: Level:
Address: GNV: 3011 SW Williston Rd., Gainesville, FL_32605 v |5 T
JAJ: CNC, 1849 Avenue E, N. Charleston, SC 29405 E e g I
Send Report To: EDD: T |z Q|Q o 0
P see back of COC | : CNC format tle 8l [0S
Slecg n.. LIt @
Depth Date & Time bl g =g g
Sample 1D Station ID Begin{ End Collected Matrix 2 52 8 § <@ Comments
516SBDO10] C516SBDO1 il 2 [3ife1 0965 | SO X s
516SBD0102 C516SBDO1 2’ |4 [ st pars | SO X 7 Aoq,
516SDB0201 C516SBD02 t |z byujer _pazs | SO X T
516SBD0202 C516SBD02 3 |4 | v/ psdo | SO X /
047SB00701 C047SB007 1 14 li/sthe 1002 | SO X K
516EBD0101 C516EBDO! - - U/ue wQ X e /]!
yALY

J

7 Aa s
/

7LU Zaligersnés

N

Sampled By 3 C Date/Time /./3//0 / {360 Relinquished by: Date/Time
Additional Samplers: C’@

Received By Lab: Date/Time Relinguished by: Date/Tims
Received By: Date/Time Shipped Via: UPS FedEx Hand Other

see back of COC

Remarks:

Temperature:

Ly
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Company :  CH2M Hill
Addresa: 3011 8. W. Williston Road
Guincyville, FL 32608-3928
Contact: Harb Kelley
Project: Charleston Naval Shipyard
Client Sampla §D:
Samgle ID:
Matrix:
Collect Date:
Receive Dater
Collector:
Moistura:
i’arnnizter h o mi).;laliﬂer Resuli o
Metals Analysis-LCP Federal '
30505/60)0 Lead Federal
Arsenic 2370
l.cad 16500
The following Prep Methods were performed
Miethod Description
SWS46 30508 546 3050BS PREP
The following Anslvtical Methods were perforneed
Method Descriptinn
] ' §WEBd6 3050B/60108
Notes:

The Qualifiers in this report are defined as follows :

** [ndicates the analyte is 8 sutrogate compound.
< Actusl result is less than amount reported
> Actual resoit is geeater than amount reported

Certificate of Analysis

Report Date:  February 8. 200)

Page 1 of
516SBDOI10I Prolect: CHZMD0O400
37109001 Client iD: CH2MDOS
Soil
31-JAN-01
31-JAN-OI
Client
16.3%
b1 RL Units DF  ApalystDate  Time Batch Method
321 586 ugkg 7 HSCT 0203/01 (051 02459
199 586 ukg 2
fknal;sf Date Time -lirep Batch
KLDI OOUO! 1500 63308

3 Indicates an estitnated vafue. The result was greatet than the detection limit, but less than the reporting limit.
U Indicates the compound was analyzed for but not detecied above the detection limit

The above sample 13 reported on 3 dry weight basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Valerie Davis at 843-556-3171 Ext. 4485.

Revicwed by

9T 398d
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Certificate of Analysis

Company ; CH2M Hill
Address: 3011 §. W, Williston Rosd
Gainesvitle. F1, 32608-3928

Report Date'  Febtvary 8, 2001

Contact: Herh Kellcy
Project: Chaticston Naval Shipyard Poge 1

Client Sample D 5165800102 Proiect: CHIMO00400

Sample (D: ITIOHA2 Client ID:  CH2MO006
Matrix: Seil

Collect Date: 31-JAN-Ot
Recsive Date: 31-JAN-01
Collector: Clicm
Moistuse: 12.9%

Parsmeter Qualifir  Result DL RL Units DF  AnsiystDate  Time Bstch Method

Metals Analysis--la-l’_it-dérll
30508/6010 Land Federal

Arschic 1520 305 557 ug/kg 2 HSC 0z20¥01 0108 63459
Lead 9 3%1 574 ug’kg 2 HSC 02/06/G) 0128 63666

The following Prep Methods were performed

Method Description ’ o Analyst Date Time ‘—l".'rtp Batch

SW346 3USOB 846 305UBS PREP T AIM 0051 1545 63580
SWBAG 30508 846 3050BS PREP KLDI 02U 1500 63308

The following Analytical Methods were performed
Method Description

! SWB46 30S0B/601 08
2 SWB45 3050R/60108

Notes:
The Qualifiers in this report are defined as follows :

#+  Indicates the analyte is a surrpgate compound.

< Actual result is Jess than amount repotted

> Actual cesult is gteater than amount reported

] Indicales an estimated value. The result was grealer than the detection limit, but less than the reporting limit.
U Indicates the compound was analyzed for but not detected above the detection limit

The above sample is reported on a dry weight basts,
This data report has heen prepared and reviswed in accordance wilh General Engineering Laboratories, Inc.

standard operating procedures. Please direct any questions to your Project Manager, Valerie Davis at 343-556-8171 Ext. 4485,

Reviewed by

JASIE S o/t 1RB4 (1 G211 10, 28-<0 6647 ON F1d
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Certificate of Analysis

Company : TH2M Hilt
Address: 3011 8, W. Willision Roud
Gainesville, FL 32608-3928

Report Date:  February 8, 2001

Conlaet: Herh Kelley

Project; Charicston Naval Shipyard Page
Client Sample ID: 5165DB020} Project: CH2M00400
Sample [D: 37109003 ClientID:  CHZMO06
Matnx: Soil
Collect Date: 31-JAN-0t
Receive Date: 31-JAN-01
Collector: Client
Moisture: 21.5%
Parameter  Qualifier  Resalt DI R Unlts  DF  AbalystDate Time Batch Method
Metale Analysis-1CP Federal o ) ' T ot T .
30508/6010 Lead Federal
Arsenic 4910 326 595 ugfkg 2 HSC 020301 0114 63459
Lead 20300 405 595 ughg 2 JAB QOS] 1049 63459 2
The following Prep Methuds were pecformed L . o
Method Description Analyst Date Time  Prep Batch
SWER46 30508 846 3030BS PREP ' KLD! 020201 1500 63308
The Follawlng Analytical Methods were performed
Method Description
) SWH46 20508/6010B
2 SW3E46 3050B/6010B
Notes.

The Qualifiers in this report are defined as follows :

*#  Indicates the analylc i3 4 surrogate compound,

< Actual result is less than amount reparted

>  Actual result is greater than amount reported

J Indicates an estimated vaiue. The resuit was graater than the detection limit, but less than the reporting Hmit
U Indicates the compound wag analyzed for but not detested above the detection limit

The abova sample is reported on a dry weight basis.
This data repost has been preparcd and reviewed in accordance with General Enginecring Laboratories, Inc.

standard operating procedures. Please direct any questions tv your Project Manager, Valerie Davis at 843-556-8171 Ext, 4485.

Reviewed by
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Company - CHIM Wi
Address ;. 3011 S W, Williston Rosd
Gaincaville, FL 33608-3978

Conact; Herb Kefley
Project: Charleston Nava} Shipyard

Client Sampte H:
Samptle ID:
Matnix

Coliect Date
Receive Date:
Collectat:
Muoislure:

Parameter Qualifter Result

Matalx A natysis-ICP Federal

JUSUSA0! 0 Lekd Federal
Arsenic 2230
Lead 6670

The fullowing Prep Methods were performed
Method Description

SWE46 10508 %46 3050BS PREP
SWE45 1050 246 2050BS PREP

The fillowing Analytical Methods were performed

Method Descriptlon

{ SWB46 30508/60108
2 SWB45 3050B/60108
Notas:

The Qualificts i this report are defined as follows ¢

L3

Indicates the analyte is 2 sutrogate compound.
< Actual result is less than amount reported
> Actustresull is greater than amount reported

Certificate of Analysis

516SBD(O202
37109004
Soil
31.JAN-O1
31-JAN-01
Client
14.7%
bL RI
el 2) 533
195 381
Anal)fst
AIM
K1.D1

Profect:
Client ID:  CH2MO0S

inlts

Date

0208101
02201

Repont Date:  February 8. 2004
Page 1 of

CHIMOCL00

DF  AnalystDate  Time Baich Method

2 HSC 020301 0119 63459 1
2 HSC 02/06/0) 0315 63666 2

Time Prep Batch

1548 63580
1500 63308

J Inlicates an estimated value. The result was greater than the detection limit, but less than the reporting limit,
U Indicates the compound was analyzed for but not detected above Uie detection limit

The above sample is reported on a dry weight basis.

This data report has heen prepared and raviewed in accordance with General Engincering Laboraturies, Inc.
standard operating procedures. Please direct any questions to your Project Mansger. Valerie Davis at 843-556-8171 Ext. 4485,

Reviewed by
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Certificate of Analysis

Company :  CH2M Hill
Addresg: 3011 5. W, Williston Road
Gainesville, PL. 312608.3928
Report Date:  February 8, 2001
Contact: Herb Kelicy
Project: Charleaton Naval Shipyard Page 1 of 1
Client Sample ID: 516EBDO1DI Proiect;  CH2MOD400
Sample ID: 37111001 ClientID>:  CH2MO06
Matnix: Qround Water
Collect Date: 31JAN-O
Receive Date! 3LTAN-O
Collector Clietit
Parameter Qualifier  Result o1, RL  Ubik DF  AnalystDate Time Batch Method
Metals Anaiysis-liff‘l"ulcrni. o - o T
3003/60/0 Leod Federal
Arsenic u [.3] 4.57 5.00 ugl 1 HSC O020YDL 1751 63436
Lead T 141 3.44 5.00 uph 1
The following Prep Methods were performed . e
Method Descripton Anadyst Date Time¢  Prep Buich
SWR453005A  ICP.TRACE SWE46 3005A FDG owo0r 1200 633w

The following Analytice] Methods were perforined

Ml’thnd Description . -
' SW346 3005/60108 e -
Notes:
The Qualifiers in this repett are defined as follows
*x

Indicales the analyte is & sutrogate compound,

< Actual result is loss than amount reported

> Actual result is greater than amoumt reported

3 Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit,
U Indicates the compound was analyzed for but not detected above the detection limit

The above sample is repocied on an "as received” basis,

This data r=port has been prepared and teviewed in accordance with General Engincering Laboratories, Inc,
standard operating proceduras. Please direct any questions to your Project Manager, Valerje Davis at §43-556-81 71 Ext. 4485,

Reviewed by
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SDG No.: 37110

1ULAL VLI 1ALSD
1.
INORGANIC ANALYSIS DATA PACKAGE

Method Type: SW-846

{Sample ID: 37110001

Client ID: 047SB00701

Contract: CHZM00400 Lab Code: GHL Case No.: GEL SAS No.:
[Matrix:  TCLP | Date Received: 1/31/01 Level: LOW % Solids: 100.00
Analytical

CAS No. Amlyte  Concentration Unlts € Qual M DL Instrument ID Ran
7440-38-2  Arsenic 252 ug/l B P 246  TIA61 Trace ICP2 20201
7440-39-3 Barinm 102 uwgl B P 4.870  TIA61 Trace ICP2 20201
7440439 Cadmium 3.610 upl U P 3610 TIA61 Trace ICF2 20201
744047-3 Chromivm 6970 ug/lL 9f P 6970 TIA61 Trace ICP2 20201
7439-92-1 1Lead 225 ogl U P 225 TIA6Y Trace ICP2 20201
7439-97-6 Mercury 0480 pg/L v AV 0480 PECVAA 20501wpHg
778249-2 Selenium 237 ugl U P 237 TIA61 Trace ICP2 20201
7440-22-4  Silver 6.180 ug/L U P 6.180  TIAG1 Trace ICP2 20201
Color Before: Clarity Before: Textuare:

Color After: Clarity After: Artifacts:

Comuments:

SW.RAK

16






OAKIIDGE LANDFILL

3 ey ey Ariag-arwiiiend
T/eetC 2% e &6
SPECIAL WASTE MANIFEST C A
APPROVAL # OR 0102028 7 W e
EXFIRATION 03/28/2001
Generator: SOUTH DIV NAVAL ENG
Aceount Number: 499 _/ &)
Loeation / Address: PO 199018 C“ARLESTONK(IO)
Tele Numbar: BL3-743-9985 Contact: RICK NIF1LBON

Generator Stgnature: 5 /- /m//%__\(
el ——————————

Sk EAGRARAD m n COW[ITED BY T‘Rmm b e 23 L 224 1]
Transporier of Waste: BUTLER WARE TRX Truck #C9 f )Z

#teasseres TO BE OOMPLETED BY OAKRIDGE LANDFILL ¢+44+w+ o4
Dispooal Stte: Oakridge Landfih DWP 130

ool 1371V ;o7 775
Received by: WO@‘LIQD Date: &%/ 4 / 3]
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Chain of Custody/ Laboratory Analysis Form ?f&/rl’ii / Lab Batch/SDG (D:
: page 1 of
Laboratory: GEL, Charteston, SC 3
Project Name: Site Name: -3 =
Charleston Navy Complex ADQC 518 N g g._l'
Project Number: TAT: ;‘3 it %
Project Manager: Gary Fostet/ATL/CCI Level: Leval 3 E
Address: 5NV: see back of COC al 3 z
JAJ: sae back of COC HERE:
Send Report To: see 2nd page of COC [EDD:l CNG format 2 '3' _%
‘ Depth Daie & Time § § §
Sample ID Station ID Begin| End Collected watix| & | % | % Camments
C516SBDU3L1 C5165BD03 3" 3-7-01 D925| SB X
C516SBD04LI C516SBD04 3’ 210/ p%30 | SB X
3 =SSR PO+ ] ¥
CSLGEBLO3LA —ESHEBDPO5 e =

), CBDOYL Csl6S800Y

3' i3-7-0l 6935

SO0 33y

S e -7
Sampled By 3.",5 Q:A.[L';t,L Date/Tims &~ F-a/ &ﬁg Relinquished by: CAH,Af ﬂuw{’\/ % ﬂ-’/ﬁﬂe/fﬂme /e
Additianal Samplezs: 5 “
Received By Lab: /7{}& L//',l/g'(_/,.cﬂ,\f‘ Date/Tims % ~ Z~of 47 2 Relinquished by: Date/Time
Received By: Date/Time Shipped Via: UPS FedEx Hand Other
T
Temperature: S

Aemarks: confirmation samples for AOC 516
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General Engineering Laborqtories

SDG No.: 38777

TOTAL METALS
-1-
INORGANIC ANALYSIS DATAPACKAGE

Method Type: SW-846

[Sample ID: 38777001 | [Client ID: C516SBDUALL

Contract: CHIM0OM00 Lab Code: GEL Case No.: GEL SAS Noa.:

[Matix:  SOIL Date Received: 3/7/2001 Level: LOW % Solids: 7120

Analytical

CAS No. Analyte  Concentration Units C  Qual M DL Instrument ID Run
7440-38-2  Arsenic 257 mglkg P 0.57  TIA61 Trace ICP1 30801
7439-92-1 Lead 435 mgkg P 028  TYA6] Trace ICP1 30801

Color Before: Clarity Before: Texture:

Color After: Clarity After: Artifacts:

Comments:

SW.g46

16
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General Engineering Laboratories

TOTAL METALS
-1-
INORGANIC ANALYSIS DATA PACKAGE

SDG Na.: 38777 Method Type: SW-846
[Sample ID: 38777002 ] [Client TD: C516SBUMLL |

Contract: CH2M00400

Lab Code: GEL Case No.: GEL SAS No.:
[Matrix:  SOIL | Date Received: 3/7/2001 Level: LOW % Solids: 6570 |
Analytical

CAS No. Analyte  Concentration Units € Qual ™M DL Instrument 1D Run
7440-38-2  Arsenic 586 mgikg P 0.59  TIAf] Trace ICP1 30801
743992-1 Lead 207 mghkg P 029  TYA61 Trace ICP1 30801

Color Before: Clarity Before: Textare:

Color After: Clarity After: Arxtifacts:

Comments:

SW-846

17
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General Engineering Laboratories

TOTAL METALS
-1-
INORGANIC ANALYSIS DATA PACKAGE
SDG No.: 38777 Method Type: SW-846
[Sample ID: 38777003 | Client ID: C516CBDO4LI ]
Contract: CH2M00400 Lah Code: GEL Case No.: GEL SAS No.:
IMatrix: SOIL J Date Received: 3/7/2001 Level: LOW % Solids: 72.60
Analytical
CAS No. Analyte  Concentration Units C  Qual M DL Instrument 1D Run
7440-38-2  Arsenic 193 mgkg P 0.56  TIA6] Trace ICP1 30801
7439-92-1 Lead 375 mgkg p 027  TIA6] Trace ICP1 30801
Color Before: Clarity Before: Textare:
Color After: Clarity After: Artifacts:
Comments:

SW-346

18
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Response to SCDEHC Comments to

Interim Measure Work Plan
AOC 516, Zone C

Response to Comments provided by Mr. Paul Bergstrand

1.

Page 2-3, BEQ

This section references a mean Zone C BEQ value of 613 ppb and concludes
that BEQs are no longer considered to be a COC in surface soils at AOC 516.
The discussions on the BEQ anthropogenic background values has not been
finalized. The conclusion that BEQs are no longer considered to be a COC in
surface soils at AOC 516 may be premature. This IM may be allowed to
proceed based on lead and arsenic with the understanding that the Navy may
be required to conduct additional sampling and possibly soil excavation for
BEQs at this site.

Response:  Comment noted. CH2M-Jones understands that additional
sampling, and possible excavation, may be required once the
BCT agrees upon an anthropogenic background value, if that
value is lower than the BEQ values reported at AOC 516. If the
anthropogenic background value established for CNC is higher
than those BEQ values reported at AOC 516, the IM Completion
Report will document that no further action is warranted at the
site for BEQs.

Page 3-1, Interim Measure Work Plan

The proposed excavation will require the removal of monitoring well C-
047GWO07. There is no discussion of monitoring well abandonment in this
document. This IM workplan should be modified to reference appropriate
well abandonment protocols.

Response:  The excavation discussed in this work plan will necessitate the
removal of monitoring well C047GWO007. In accordance with
R.61-71.10 of the South Carolina Well Standards and
Regulations, the monitoring well will be properly abandoned
prior to initiation of excavation activities.
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Page 3-4, Excavation

This section states that confirmation samples will not be collected prior to
backfilling the excavation as soil samples previously collected and the two
delineation samples are expected to adequately define the extent of
contamination requiring cleanup. This approach is not acceptable. The IM
workplan should be modified to include adequate confirmation samples.

Response:  Two confirmation samples will be collected. This number of
samples is appropriate for the small area of soil to be excavated.
Figure 3-1 has been amended to represent the location of two
confirmation samples. These samples will be collected on the
floor of the excavation.

Response to Comments provided by Ms. Elizabeth Frady

I.

Section 2.1.1, Page 2-3 discusses the issue of BEQs as a Contaminant of Concern for
AOC 516. The Department and CH2M Hill are currently reviewing documentation to
establish background values for BEQs but have not yet reached a consensus on this
matter. At this time the Department will not rule out BEQs as a COC for AOC 516
and suggests that this discussion be revisited as part of the IM Report.

Response: Comment Noted. Please see response to Comment No. 1 above
(provided by Mr. Paul Bergstrand).

2. In order to expedite the work proposed in the IM Work Plan, the Department has

reviewed only that portion of this document which pertains to the soil removal action.
Full documentation and discussion of close-out issues should be included in the IM
Report.

Response: Comment Noted. Close-out issues will be addressed in the IM
Completion Report.
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4.0 Summary of Information Related to Site
Closeout Issues

4.1 Presence of Inorganics in Groundwater

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

Groundwater samples collected in the vicinity of AOC 516 (C047GW006 through
C047GW010) were evaluated as part of this IM for groundwater quality. One additional
groundwater sample from a direct-push technology (DPT) sample was collected. Data from

these wells are presented in Table 4-1.

The data reported in Table 4-1 show that only one constituent {thallium, 3.9 J pg/L)
exceeded its primary MCL (2 ug/L) in one groundwater well (C047GW007). This is an
estimated value; and thallium was not detected in earlier, or subsequent, sampling rounds,
indicating that the one detection is likely anomalous. Thallium also exceeded the MCL in
the DPT sample (LC037GP22A) collected as part of the sanitary sewer investigation. The
DPT sample results were not compared to MCLs as these samples likely contained
suspended solids that elevated the concentration of metals, including thallium, in these

samples. Thallium was not detected in any downgradient well.

Arsenic did not exceed its MCL (50 pg/L) in any groundwater well in, or adjacent to, AOC
516 evaluated as part of this investigation. It exceeded its MCL in the DPT sample '
{C047GP22AC1, 95.7 pg/L) collected as part of the sanitary sewer investigation (Zone L). It
is likely that this sample contained suspended solids that elevated the concentration of
arsenic, as no sample collected from any groundwater well in the area of AOC 516
demonstrated similar levels of arsenic. The proposed IM to remove soil containing arsenic at

elevated levels will help to ensure that groundwater impacts from site soils are minimized.

Based on the review of this data, the issue of inorganics in groundwater is not a concermn at

AOC 516. Consequently, no further evaluation of this issue is necessary.

GNW003674233-RAL1527.00C 4-1
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4.2 Potential Linkage to Sanitary Sewers (SWMU 37)

The nearest investigated sanitary sewer to AOC 516 is adjacent to the site (refer to Figure 4-
1). As part of the SWMU 37 investigation, soil (boring and DPT) and water (DPT) samples
were collected. A surface soil sample was collected from the west end of Building NSC 67,
approximately 150 feet southeast of AOC 516 (LC037SP22B, refer to Figure 2-2), as part of
the sub-zone C investigation in Zone L. In addition, DPT groundwater sample
(LCO37GP22AC1, refer to Figure 2-2) was collected adjacent to the sanitary sewer line of
AOC 516, on the east side of the site.

These samples were used to assess whether discharge of wastes to the sanitary sewer could
have caused a release to the environment prior to the waste entering the main sanitary

sewer line. The results of these samples are discussed below.

4.2.1 Sample LC0O37SP22B (Soil)

Data for this surface soil sample were reported in the Draft Zone L RFI Report (EnSafe, 1998).
The DPT soil samples were analyzed for volatile organic compounds (VOCs), metals and
cyanide. No VOCs were detected in DPT soil sample LC0375P22B.

All detected inorganic constituents in sample LCO375P22B were below their respective SSLs
and/or reference concentrations except iron, which has no SSL and is an essential nutrient.
Cyanide was not detected in sample LC0O375P22B.

4.2.2 Sample LC0O37GP22A (Groundwater)

Data for this sample were reported in the Draft Zone L RFI Report (EnSafe, 1998). A
groundwater sample was collected in the vicinity of AOC 516 as part of the sewer
investigation; a DPT sample was collected at the west end of Building NSC 66 (identified as
037GP22A). No VOCs were detected in the sample. Although metals were targeted in the
analysis, and 20 were detected, they were not compared to tap water standards, as the DPT

samples contained significant solids.

4.2.3 Conclusions Regarding Potential Linkage to Sanitary Sewers
No data or evidence suggest that a release of waste from AOC 516 to the sanitary sewer has

resulted in a release to the environment between the AQC and the main sewer line.

The lack of discernible groundwater contamination at the AOC 516 suggests that there has
been no impact to groundwater from the section of sewer line connecting the site to the

main sewer line.

GNW\003676656-AAL1527.D0C 42
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Based on these data, in addition to the planned removal of soil with elevated metals
adjacent to the soil boring C0475B007, no further evaluation of potential linkage of AOC 516

to the sanitary sewers is warranted.

4.3 Potential Linkage to Storm Sewers (AOC 699)

Potential linkage of a SWMU or AOC to the storm sewer refers to the possibility of a
groundwater plume at a SWMU or AOC migrating into a stormwater sewer from within
which it would subsequently migrate into the water bodies around the CNC, or to the
presence of a cross connection between the sanitary sewer and storm sewer, which could
transport pollutants directly to surface waters. Regarding the first of these potential
linkages, because arsenic was the only COC identified in AOC 516 groundwater, and it was
not detected above its MCL, there is no excessively contaminated groundwater plume to

migrate to a storm sewer. Therefore no potential linkage of this AOC to a storm sewer exists.

Regarding the second potential linkage issue, the available storm sewer maps show that
there are storm sewers adjacent to AOC 516. In accordance with the approved Zone L RFI
Work Plan, no samples were collected in Sub-zone C as part of the storm sewer investigation
at AOC 699. The sampling scheme for AOC 699 was to investigate pipelines downgradient
of industrial sources. No industrial source was identified at, or up gradient of AOC 516.
Therefore, there is no reason to believe that a discharge of waste material into the storm

sewer has occurred.

Based on this information, further evaluation of linkage between the stormwater sewer and

the subject site is not warranted.

4.4 Potential Linkage to Railroad Lines (AOC 504)

The potential linkage of a SWMU or AOC to a railroad potentially applies only to SWMUSs
or AOCs at which an investigated portion of the railroad system, identified as AOC 504 in
the Zone L RFI Work Plan, passes through or directly adjacent to the AOC or SWMU.

No railroad lines are adjacent to AOC 516. The nearest railroad lines, identified as part of
AQOC 504 in the Zone L RFI Work Plan, are located more than 800 feet to the northeast of the
site. Based on this information, further evaluation of a potential linkage between the AOC

504 and the subject site is not necessary.

GNV\003676656-RAL1527.DOC 4-3
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4.5 Potential Migration Pathways to Surface Water Bodies

Surface water was studied separately as part of the Zone | Draft RCRA Facility Investigation
Report (EnSafe, 2000). The Zone | Draft RCRA Facility Investigation Report includes the
investigated surface water bodies. The nearest investigated surface water bodies to AOC 516
are the tributaries of Noisette Creek, approximately 1,700 feet to the north-northwest. The
Cooper River is approximately 2,500 feet to the east.

There are two possible migration pathways for contaminants to affect surface water:
overland flow via stormwater runoff, and subsurface flow via groundwater. Due to the fact
that significant source area contamination was not identified at AOC 516, and that the
nearest water-receiving body is 1,700 feet to the north-northwest, surface water runoff from
AOC 516 would not be an ecological concern at Noisette Creek. The only surface soil sample
with elevated concentrations of COCs at AOC 516 was a single sampling location at AOC
516, indicating an extremely small impacted area. The proposed IM will remove the
contaminated soil at this location; therefore, further evaluation of a potential pathway for

contaminant migration via stormwater runoff is not warranted.

A groundwater contaminant plume above applicable MCLs was not identified at AOC 516.
Therefore, further evaluation of a potential contaminant migration via groundwater

migration is not warranted.

4.6 Potential Contamination in OWSs

The potential contamination of OWSs issue refers to the possible presence of OWSs that has
not yet been investigated at a SWMU or AOC as part of the RCRA or underground storage
tank (UST) process.

Neither the RFA nor the RFI refers to the presence or possible presence of an OWS at AOC
516.

Additionally, as part of a sitewide evaluation of the presence of OWSs, during the year 2000
the Navy completed a comprehensive review of its records and facilities to identify the
presence of OWSs. A list of 27 known OWSs were provided to the BCT members, including
SCDHEC staff, at the BCT meeting in September 2000. Currently the best available data
source on the presence of OWSs at the CNC, a copy of this list is provided in Appendix C.
No OWS was identified at AQOC 516; therefore, no further evaluation of this issue for AOC

516 is warranted.

GNW\D03676656-RAL1527.DOC 4.4
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4.7 Land-Use Control Management Plan

Upon completion of a removal action, the goal of which is to reduce COC concentrations to
levels acceptable for future unrestricted use, land-use controls will not be necessary at AOC
516.

GNVI003576656-RAL1527.D0C 45



=

TABLE 4-1

AQC 516 Groundwater Well and Probe Results for As, Sb, and Tl
IM Work Plan, AOC 5186, Building 233, Zone C

IM WORK PLAN AOC 516, BUILDING 233, ZONE C
CHARLESTON NAVAL COMPLEX

REVISION O
NOVEMBER 2060

Chemical Station ID Result (mg/L) Qualifier Date Collected MCL
Antimony C047GWO008 1.9 U 6/15/95 6.0
C047GWO006 21 U 1/24/96 6.0
C047GWO006 13.0 ud 5/14/96 6.0
C047GWO006 4.4 U 6/11/96 6.0
C047GW007 19 U 6/14/95 6.0
C047GWO007 21 U 1/25/96 6.0
C047GW007 13.0 uJ 5/14/96 6.0
C047GW007 2.1 v 6/11/96 6.0
C047GW008 1.9 u 6/15/95 6.0
C047GW008 2.1 u 1/25/96 6.0
C047GWO008 13.0 uJ 5/15/96 6.0
C047GW00B 21 U 6/12/96 6.0
C047GW009 19 U 6/15/95 6.0
C047GWO009 21 U 1/26/96 6.0
C047GWO009 13.0 uJ 5/15/96 6.0
C047GWO009 3.9 U 6/12/96 6.0
C047GWO010 1.9 u 6/14/95 6.0
C047GWO010 21 u 1/25/96 8.0
C047GWO10 13.0 N 5/14/96 6.0
C047GWO010 2.2 U 6/12/96 6.0
S
C047GW001 6.1 J 6/14/95 50.0
C047GWO001 10.9 = 1/25/96 50.0
C047GW001 7.5 J 5/9/96 50.0
C047GW001 8.6 J 6/7/96 50.0
C047GWO001 253 J 1/15/99 50.0
C047GW001 253 J 1/15/99 50.0
Arsenic C047GW006 7.1 J 6/15/95 50.0
C047GW006 3.8 J 1/24/96 50.0
C047GW006 25 ud 5/14/96 50.0
C047GW006 43 J 6/11/96 50.0
C047GWO007 32 U 6/14/95 50.0
C047GW007 25 U 1/25/96 50.0
C047GW007 25 UJ 5/14/98 50.0
C047GW007 25 ud 6/11/96 50.0
C047GW008 32 u 6/15/95 50.0
C047GW008 25 u 1/25/96 50.0
C047GW008 25 uJ 5/15/96 50.0
C047GW008 25 uJ 6/12/96 50.0

GNW\003676656-RAL1527.DOC
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TABLE 4-1 (CONTINUED)
AOG 516 Groundwater Well and Probe Results for As, Sb, and Tl
IM Work Plan, AOC 5186, Building 233, Zone C

M WORK PLAN ADC 516, BUILDING 233, ZONE C
CHARLESTON NAVAL COMPLEX

REVISION O
NOVEMBER 2000

Chemical Station ID Result (mg/L) Qualifier Date Collected MCL
C047GWO009 3.2 U 6/15/95 50.0
C047GWO009 2.5 U 1/26/96 50.0
C047GW009 25 ud 5/15/96 50.0
C047GW009 25 uJ 6/12/96 50.0
C047GWQ10 3.2 u 6/14/95 50.0
C047GWO10 25 U 1/25/96 50.0
C047GWO10 25 uJ 5/14/98 50.0
CO47GWO10 25 uJ 6/12/96 50.0
C047GW001 45 u 6/14/95 2.0
C047GWO001 2.7 u 1/25/96 2.0
C047GW001 2.7 UJ 5/9/96 2.0
C047GW001 2.7 UJ 6/7/98 2.0
C047GWO001 3.1 u 1/15/99 2.0
C047GW001 3.1 u 1/15/99 2.0

Thallium C047GW006 45 U 6/15/95 2.0
C047GW006 5.1 u 1/24/96 20
C047GW006 3.4 u 5/14/96 2.0
C047GWO006 27 uJ 6/11/96 2.0
C047GW007 45 U 6/14/95 2.0
Co47GW007 2.7 U 1/25/96 20
C047GW007 3.9 J 5/14/96 2.0
C047GW007 27 uJ 6/11/96 2.0
C047GWO008 45 U 6/15/95 2.0
C047GW008 2.7 u 1/25/96 2.0
C047GW008 34 u 5/15/96 2.0
C047GW008 27 uJ 6/12/96 2.0
C047GWO009 45 U 6/15/95 2.0
C047GWO009 46 U 1/26/96 2.0
C047GW009 34 U 5/15/96 2.0
C047GWO009 2.7 uJ 6/12/96 20
C047GWO010 4.5 u 6/14/95 2.0
C047GW010 27 u 1/25/96 2.0
C047GW010 3.4 u 5/14/96 2.0
C047GW010 2.7 uJ 6/12/96 2.0

5

Bold values are detected concentrations abov the CL.

Highlighted Station Ids represent DPT samples.

ce=cCi

J

Result is equal to reported value.
Not detected.

Detected with estimated concentration reported.
Not detected with estimated detection limit reported.

GNV\003676656-RAL1527.00C
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DEPARTMENT OF THE NAVY
SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
P.0. BOX 180010
2155 EAGLE DRIVE
NORTH CHARLESTON, S.C. 28418-8010

5090/11
Code 18B1
27 November, 2000

Mr. John Litton, P.E.

Director, Division of Hazardous and Infectious Waste Management
Bureau of Land and Waste Management

South Carolina Department of Health and Environmental Control
2600 Bull Street

Columbia, SC 29201

Subj: SUBMITTAL OF AREA OF CONCERN 516 INTERIM MEASURE WORK PLAN
Dear Mr. Litton,

The purpose of this letter is to submit an Interim Measure Work Plan for Area of Concern (AOC)
516 located at the Charleston Naval Complex. The work plan is submitted to fulfill the
requirements of condition IV.E.2 of the RCRA Part B permit issued to the Navy by the South
Carolina Department of Health and Environmental Control and the U.S. Environmental
Protection Agency.

The document is distributed under separate cover letter by CH2M Hill. Appropriate certification
is provided under that correspondence. We request that the Department and the EPA review this
document and provide comments or approval whichever is appropriate. If you should have any
questions, please contact Matthew Humphrey or Matthew A. Hunt at (843) 743-9985 and (843)
820-5525 respectively.

Sincerely,

Iattlacos An Host

Matthew A Hunt, P.E.
Environmental Engineer
BRAC Division

Copy to:

SCDHEC (4),

USEPA (Dann Spariosu)

CSO Naval Base Charleston (Matt Humphrey)

CH2M-Hill (Dean Williamson)



CH2M HILL
3011 S.W. Williston Read
Gainesville. FL

J2608-3928

‘ CHZM H ' LL Mailing address:
- PO, Box 147009

Gainesville, FL
32614-7009
November 21, 2000 Tel 352.335.7991
Fax 352.335.2059

John Litton, P.E.

Director

Division of Hazardous and Infectious Wastes

South Carolina Department of Health and
Environmental Control

Bureau of Land and Waste Management

2600 Bull Street

Columbia, SC 29201

Dear Mr. Litton:
Enclosed please find four copies of an Interim Measure Work Plan for AOC 516 at the

Charleston Naval Complex (CNC). This report has been prepared pursuant to agreements
by the CNC BRAC Cleanup Team for completing the RCRA Corrective Action process.

Please contact me if you have any questions or comments.
Sincerely,

T Lo L /e

Dean Williamson, P.E.

xc: Tony Hunt/Navy, w/att
Mihir Mehta/SCDHEC
Gary Foster/CH2M HILL w/att
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Certification Page for the Interim Measure Work Plan for AOC
516, Lead-Acid Battery Charging Area, Building 233, Zone C

I, Dean Williamson, certify that this report has been prepared under my direct supervision.
The data and information are, to the best of my knowledge, accurate and correct, and the
report has been prepared in accordance with current standards of practice for engineering.

South Carolina

Temporary Permit No. T2000342

Dean Williamson, P.E.
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Acronyms and Abbreviations

AOC
BCT
BEQ
BRAC
CA
CNC
COC
COPC
CSAP
DAF
DPT
EnSafe
EPA
M

IM WP
ng/kg
ng/L
MCL
mg/kg
NAVBASE
RC
NFA
OWS
PAH
PPE
RAB
RBC

GNVY036766856-RAL1527.D0C

Area of Concern

BRAC Clean-Up Team
benzo(a)pyrene equivalent

Base Realignment and Closure Act
Corrective Action

Charleston Naval Comnplex
chemical of concern

chemical of potential concern

Comprehensive Sampling and Analysis Plan

dilution attenuation factor
direct-push technology
EnSafe Inc.

U.S. Environmental Protection Agency

Interim Measure

Interim Measure Work Plan
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1.0 Introduction

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

CNC Corrective Action (CA) activities 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 CA activities at the site. All RCRA CA activities are performed
in accordance with the Final Permit (Permit No. SC0 170 022 560).

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation
and remediation services at CNC. This submittal has been prepared by CH2M-Jones to
document the basis for an Interim Measure Work Plan (IM WP) at Area of Concern (AOC)
516 in Zone C of the CNC.

1.1 Background and Summary for Interim Measure Work Plan

As part of RCRA CA activities, a RCRA Facility Investigation (RFI) report was finalized for
Zone C (EnSafe Inc. [EnSafe], 1997). Zone C is located on the western edge of the northern
portion of the CNC. It is bounded by McMillian Avenue to the south; Hobson Avenue to the
east; Avenue “D” to the northeast; and the CNC property boundary to the west and north.

Figure 1-1 shows the location of Zone C with respect to the CNC. Detailed figures depicting
AOC 516 are presented in Section 2.0 of this IM WP.

The RTT for AOC 516 was conducted concurrently and in combination with the RFI for Solid
Waste Management Unit (SWMU) 47. However, this IM WP strictly focuses on the
evaluation of data that is relevant to AOC 516. The data are discussed in detail in Section 2.0.

Arsenic in surface soil at a single sampling location, C0475B007, was detected above its
reference concentration. For Zone C, the reference concentration for arsenic is 14.1 milligrams
per kilogram (mg/kg). Although this soil was sampled as part of the SWMU 47 RH, it is
located very close to AOC 516. At the same sampling location lead was detected at 1,120
mg/kg, which is above the cleanup level of 400 mg/kg typically established for unrestricted

GNV\003674233-RAL1527.BOC 11
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(residential) land use. However, due to the limited area of lead contamination, it was not
identified as a chemical of concern (COC) in the RFI report. No COCs were identified for
subsurface soils of the combined AOC 516/ SWMU 47 site. The subsurface soil was

determined not to represent a risk to shallow groundwater.

CH2M:-Jones has determined that removal of the small area of soil containing metals around
soil boring 047SB007 is appropriate, and should enable closeout of AOC 516 in a condition
that is suitable for future unrestricted use (i.e., with no land-use controls). Accordingly,
CH2M-Jones has prepared this IM WP to describe the proposed approach to excavating and
disposing of this soil. Comuments received from SCDHEC on the portions of this IM WP that
address the proposed approach to soil remediation will be adjudicated with SCDHEC prior
to implementing the IM.

Once the IM is complete, it is anticipated that no further remedial action will be required and
the IM may be considered as the final remedy for the site. At that tirne, the status of the site
could be modified to no further action (NFA). Prior to changing the status of any site to NFA
in the CNC RCRA CA permit, the BRAC Clean-Up Team (BCT) agrees that the following

issues should be considered:

* Status of the RF1

» Presence of metals (inorganics) in groundwater

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

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

¢ Dotential linkage to surface water bodies (Zone J}

¢ Potential contamination associated with oil-water separators (OWSs)

¢ Relevance or need for land-use controls at the site

Information regarding these issues is also provided in this IM WP to expedite the evaluation
of site closure once the IM is complete. Comments received from SCDHEC on these closeout
issues will be addressed in the IM Completion Report, which will be prepared upon
completion of the IM.

Once the above issues have been adequately addressed, and the BCT concurs that NFA is
appropriate for the site, a Statement of Basis will be prepared. In accordance with SCDHEC
policy, the Statement of Basis will be made available for public comment, allowing the

public to participate in the final remedy selection. In addition, the BCT will inform the

GNY\003676656-RAL1527.00C 1-2
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Restoration Advisory Board (RAB) of its intent to implement this IM once the IM WP has
been approved. The RAB may also then provide comments to the BCT on behalf of the

public concerning the proposed IM activities.

1.2 Document Organization

This IM WP consists of the following five sections, including this introductory section:

1.0 Introduction ~ Presents the purpose of the IM WP and background information

pertaining to the site.

2.0 Technical Basis and Rationale for Interim Measure - Provides a brief overview of the

site and previous investigations.

3.0 Interim Measure Work Plan - Presents details associated with the proposed site cleanup

plan.

4.0 Summary of Information Related to Site Closeout Issues - Summarizes the site

closeout issues.
5.0 References — Lists the references used in this document.
Appendix A contains excerpts from the Zone C RFL

Appendix B contains the data (as well as a figure that presents sample locations) used in the

evaluation of the benzo(a)pyrene equivalent (BEQ) reference concentration calculation.
Appendix C contains a list of the 27 known OWSs at the CNC.

Tables and figures appear at the end of their respective sections.

GNW\0D3676656-RAL1527 DOC 1-3
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2.0 Technical Basis and Rationale for Interim
Measure

2.1 Brief Overview of Site and Previous Investigations

AQOC 516, Building 233, is located to the west of Buildings N5C-64, 66, and 67, in the block
formed by Turnbull Avenue West, Second Street West, Avenue D, and Avenue F. An aerial
view of AOC 516 and the surrounding area is presented in Figure 2-1. The site was used for
spray-washing vehicles and equipment from 1972 until the 1980s. Following this time
period the area has been used for recharging lead-acid batteries. The RCRA Facility
Assessment (RFA) completed by EnSafe in 1995 identified the following chemicals of
potential concern (COPCs) resulting from operations: lead and other metals, battery acids,
solvents, and petroleum hydrocarbons. An RFI work plan was developed for AOC 516,
which included these COPCs as target analytes.

2.1.1 RFl Status and Conclusions

The status of the Zone C RCRA Facility Investigation Report is final (EnSafe, 1997). Results of
the RFI for AOC 516 are discussed in Section 10.2 of the Zone C Final RFI Report. In addition
to the soil and groundwater samples that were collected at AOC 516 as part of the Zone C
RFI, additional soil and groundwater samples were collected adjacent to AQC 516 as part of
the Zone L investigation for SWMU 37, sanitary sewers. The results of these analyses were
provided in the Draft Zone L RFI Report (EnSafe, 1998).

Brief Summary of Soil Results from the Zone C RFI

Initially, two soil borings (C5165B001 and C5165B002) were installed specifically as part of
the AOC 516 RFI. Soil boring C0475B007, which is very close to AOC 516 (see Figure 2-2),
was installed as part of the RFI for SWMU 47. This boring is included in this analysis of
AOC 516 soil. Four additional soil borings (C5165BC01 through C5165BC04) were
subsequently installed around soil boring C0475SB007. Soil sampling locations in the vicinity
of AOC 516 are presented in Figure 2-2.

Surface Soil

Results of surface soil analyses were compared in the RFI to applicable screening criteria
(U.S. Environmental Protection Agency [EPA] Region III residential risk-based

concentrations [RBCs] or background values).

GNV\003674233-RAL1527.DOC 2-t
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Analytes that exceeded the screening criteria were further evaluated in the risk assessment
to determine which of these parameters were considered COCs at the combined AOC
516/SWMU 47 (see section 10.2.6 of the Zone C RFI; Table 12.2.24 from the RFI is included
in Appendix A). This analysis resulted in the identification of the following COCs for the
combined AOC 516/SWMU 47:

s Arsenic

e Beryllium
¢ Thallium
s BEQs

As mentioned in Section 1.0, although lead was not identified as a COC in the RFI report, it
was detected above its typical residential cleanup level at one location within the combined
AQOC 516/SWMU 47. A brief discussion of lead concentrations at AOC 516 is included in
this and subsequent sections of this IM WP. This work plan will also address the presence of

lead in site soils.

Table 2-1 presents a summary of the surface soil COC data for samples collected in the
vicinity of AOC 516. Each of the analytes is discussed below.

Arsenic

Arsenic was detected in seven surface soil samples collected in, or adjacent to, AOC 516 (see
Table 2-1). Of these, one sampling location (C0475B007, 28.7 mg/kg) was reported above the
Zone C reference value of 14.1 mg/kg, but below the soil screening level (SSL) of 29mg /kg,
using a dilution attenuation factor (DAF) of 20. The four sampling locations around this
location were all reported below the reference concentration, indicating only a limited area
of arsenic-containing soil. This IM WP recommends removal of this small area of soil, which
will also result in the elimination of arsenic as a COC at AOC 516.

Beryllium

Beryllium was identified as a COC in the combined AOC 516/SWMU 47 RFI report.
However, review of the data relevant to the evaluation of AOC 516 (see Table 2-1) indicates
that beryllium did not exceed the Zone C reference value of 0.98 mg/kg at any location
within, or immediately adjacent to, AOC 516. Therefore, beryllium is not considered a COC
at AOC 516 and will not be discussed further in this IM WP.

GNVA003676656-RAL 1527.DOC 2.2
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Thallium

Table 2-1 presents analytical results for thallium in soil samples collected near AOC 516.
Thallium was detected in a single surface soil sample (C0475B007, 2.1 mg/kg) collected in,
or adjacent to, AOC 516. This value is above the Zone C reference value (which for thallium
was the reporting limit of 0.51 mg/kg) and the SSL of 0.7 mg/kg; however, analysis of
shallow groundwater did not indicate conclusively that site soils have impacted site
groundwater. The detected concentration is below the EPA residential RBC of 5.5 mg/kg.
Additionally, the proposed removal of arsenic-contaminated soil will include the removal of

this small area of thallium-containing soil.

BEQs

Polynuclear aromatic hydrocarbons (PAHs), expressed as BEQs, were identified as a COC in
the combined AOC 516/SWMU 47, based on exceedances of the RBC of 88 micrograms per
kilogram (pg/kg) (Section 10.2.6.5, of the Zone C RFI, pgs. 10.2.53 and 59 and an excerpt
from Table 10.2.13 from the RFI are included in Appendix A). PAHs are routinely detected
in non-impacted as well as impacted areas of the CNC. The detected PAHs, and resulting
calculated BEQs, in the non-impacted areas (grid-based samples) of Zone C were used to
calculate a mean BEQ value to be used as a reference concentration. The data, and analysis,
of the Zone C grid-based samples and a figure indicating the sample locations are included
in Appendix B. The mean BEQ value in the grid-based samples is 613.0 ng/kg, with a range
of 348.0 to 749.5 ng/kg.

A comparison of calculated BEQ values from AOC 516 to the grid-based sample results
indicates that BEQ values within AOC 516 are within the range of Zone C background
values. As such, BEQs are no longer considered to be a COC in surface soils at AOC 516.

Lead

Although lead was not identified as a COC at AOC 516/SWMU 47, it was identified as a
COPC based upon its detection above the typical residential cleanup level of 400 mg/kg at
one location (C0475B007, 1,120 mg/kg). Asnoted in Section 10.2.6.5 (pg. 10.2.56 of the RFI is
included in Appendix A) of the Zone C RFI (EnSafe, 1997), the mean site and mean
“hotspot” lead concentration (112 and 385 mg/kg, respectively) were less than the
residential cleanup value (400 mg/kg); therefore lead was determined not to be a COC. The
removal of arsenic-contaminated surface soil in the area of soil boring C0475B007 will also

result in the reroval of lead-contaminated surface soil greater than 400 mg/kg.

GNWAD03674233-RAL1527.00C 2-3



L s ,
EREE BN B

v

Ci R o ad wF owd wd wd &P i WP W wF s ks w o wd 43

(o

P AU B

R &3 wi o wd i

W NN O

10
11
12
13
14
15

16
17

18

19
20
21
22

23
24
25
26
27
28
29
30
31
32

IM WORK PLAN AOC 516, BUILDING 233, ZONE C
CHARLESTON NAVAL COMPLEX.

REVISION &

NOVEMBER 2000

Subsurface Soil
Subsurface soil samples were collected as part of the RFI at each of the soil boring locations.

Figure 2-2 illustrates the locations of the soil samples analyzed as part of this IM WP.

Results of subsurface soil analyses in the RFI were compared to applicable screening criteria
(EPA SSLs or background values). Analytes detected in subsurface soils were either not
detected above their respective SSLs or not reliably identified in shallow groundwater,
indicating that existing soil concentrations are protective of surficial groundwater (pgs.
10.2.18 and 21, Section 10.2.5.1 of the Zone C RFI is included in Appendix A).

Thallium was detected in subsurface soil (C0475B007, 1.8 mg/kg) above its SSL and
background value, but was detected only once in one groundwater sample (C047GW007,
3.9 pg/L) collected in, or adjacent to, AOC 516. This is an estimated value, as indicated by
the “]” qualifier. During two previous sampling rounds at this location, thallium was not
detected. Additionally, thallium was not detected in a sample collected from the same well
one month later, indicating that it is not likely that the AOC 516 soil is leaching to the

surficial aquifer.

On the basis of these data, the risk assessment did not identify any COCs for subsurface soil
at AOC 516/5WMU 47.

2.2 Summary
Surface soil sample C0475B00701, collected as part of the SWMU 47 investigation, was

found to contain arsenic and thallium at concentrations above their respective reference
concentrations, but below levels that represent a risk to shallow groundwater. Lead was also

identified in this sample above its residential cleanup level of 400 mg/kg.

The results of surface samples collected around C0445B007 (C516SBC01 through
C5165BC04) were all below the arsenic reference value and the lead residential cleanup
level, indicating that the extent of contaminated soil in this area is limited. Figure 2-3
presents the arsenic and lead concentrations in surface soils. Although these samples were
not analyzed for thallium, thallium was not detected in any soil sample above its RBC value.
Excavation to a depth of approximately one foot in the area defined by sample locations
C5165BC01 to C516SBC04 would remove site surface soils contaminated with arsenic above
the reference concentration, and lead above the residential cleanup level. A goal of this IM
will be to remove soil in the target excavation area containing arsenic concentrations above

the reference concentration, and lead above the residential cleanup level.

GNW\003676656-RAL1527.DOC 2-4
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Because of the detection of elevated arsenic and lead at a single surface soil sample
(C0475B007) in AOC 516, CH2M-Jones is proposing a focused soil excavation IM to remove
this small area of soil containing arsenic and lead. Additionally, the excavation will include

the thallium-containing surface soil identified in the RFL

With the reduction of the arsenic and lead levels in AOC 516, the site will be suitable for
future unrestricted land use. The cleanup level for arsenic would need to be protective of
human health and groundwater. The target arsenic cleanup level for surface soil (0-1 foot) is
the background level established in the Zone C RFI (14.1 mg/kg). The cleanup level for lead

is the residential cleanup goal of 400 mg/kg for surface soils.

GNV\003676656-RAL1527.00C 2-5
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Background or

Constituent Station ID Result Qualifier Date Collected Reference Value

Surface Soil

Arsenic C047SB007 27.80 = 04/14/95 14.1
C516SBoO01 420 = 04/05/95 14.1
C516SB002 0.34 U 04/05/95 14.1
C516SBCO1 2.10 = 03/09/99 14.1
C516SBCO2 4.90 = 03/09/99 14.1
C516SBC03 3.80 = 03/09/99 14.1
C516SBC04 8.70 = 03/09/99 14.1

Beryllium C047SB007 0.38 J 04/14/95 0.98
C516SB001 0.30 U 04/05/95 0.98
C516SB002 0.23 U 04/05/95 0.98

Thallium C0473B007 210 = 04/14/95 0.51°
C5165B001 0.50 U 04/05/95 0.51°
C5165B002 0.48 U 04/05/95 0.51°

Lead C0475B007 1120.0 = 04/14/95 400°
C516SB001 29.6 J 04/05/95 400°
C516SB002 3.9 J 04/05/95 400°
C516SBCO1 28.0 = 03/09/99 400°
C516SBC02 36.7 = 03/09/99 400°
C5165BC03 11.2 = 03/09/99 400°
C5165BC04 3.7 = 03/09/99 400°

BEQs C0475B007 841 = 04/14/95 613
C5165B001 408.7 = 04/05/95 6137
C5165B002 701.6 U 04/05/95 6137

All units in mg/kg, except BEQs which are in ng/kg.

BEQ background based on CH2M Hill's evaluation of BEQs.

2 Proposed reference concentration based on Zone C grid-based samples.
® Residential cleanup level.

¢ Detection limit is equal to reference concentration for thallium.

= Result is equal to reported value.
U Not detected.
J Detected with estimated concenlration reported.

GNW\003674233-RAL1527.D0OC
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3.0 Interim Measure Work Plan

The objective of the IM is to remove surface soils in the vicinity of sampling location
C0475B007 with arsenic concentrations greater than Zone C background levels (surface, 14.1
mg/kg). This objective includes the removal of lead-contaminated soil with concentrations
above the residential cleanup level of 400 mg/kg. Following removal of the contaminated
soils, the site will be backfilled with clean fill and repaved.

This IM is expected to be the only and final remedial action taken at AOC 516. After arsenic
and lead levels have been reduced, and SCDHEC has reviewed and approved the IM
Completion Report and associated site closeout documentation, the site will fulfill NFA
requirements as agreed to by the BCT. A Statement of Basis recommending NFA then will
be prepared for public comuent. Upon receipt of public comments and preparation of

appropriate responses, the RCRA CA permit will be modified.

The remainder of this section describes the components of the IM.

3.1 Health and Safety

All work completed as part of this IM will be performed in accordance with the CH2M-
Jones Site-Specific Health and Safety Plan.

3.2 Sampling and Analysis Plan

All investigative work will be performed in accordance with the Comprehensive Sampling
and Analysis Plan (CSAP) portion of the RFI Work Plan (EnSafe, 1996).

3.3 Contaminant Delineation

The soil samples previously collected adequately define the maximum extent of the
excavation. The only surface soil sample collected with an arsenic concentration above the
reference conceniration was C047SB007. Arsenic was not detected in any of the other four
surface soil borings (C5165BC01 through C516SBC04) collected around this location and no

sample used in the evaluation of AOC 516 contained arsenic above its SSL.

The lead concentration for the surface sample collected at C0475SB007 (1,120 mg/kg) was
above the residential cleanup level (400 mg/kg). Lead was not detected above the

GNV\003674233-RAL1527.00C k3|
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residential cleanup level in any of the four surface soil borings (C516SBC01 through
C5165BC04). Therefore, the maximum limit of the excavation is determined by four soil
borings, C5165BC01 through C5165BC04 (see Figure 3-1).

Prior to excavation, additional soil samples will be collected and analyzed for arsenic and
lead from two soil locations to determine if the areal extent of the excavation can be
reduced. The maximum areal extent has been established, but may be an overestimation of
the necessary excavation area. As such, surface soil samples will be collected from two new
sampling locations (identified as C5165BD01 and C5165BD02). These samples will be
located approximately 10 feet to the east, and north, of C0475B007 (see Figure 3-2).

Once the limits of excavation have been established, the footprint of the site to be excavated

will be clearly marked by staking the site.

3.4 Pre-Excavation Activities

To prepare for the start of onsite operations, CH2M-Jones will notify the necessary agencies,
departments, and utilities regarding planned activities at the project site. No permits are

necessary for completing the removal of soils at AOC 516.

CH2M-Jones will examine the site for existing water, electricity, natural gas, telephone, or
other utility lines that are potential hazards at the site. Utilities will be clearly marked and
identified.

CH2M-Jones requires and places significant emphasis on the health and safety for our own
personnel, our subcontractors, and the local community. Once all site personnel have arrived
on site as part of the mobilization, a project briefing and health and safety orientation
meeting will be held. Work areas will be designated, and site control procedures, including
work area barricades, daily site security, and site cleanliness and maintenance procedures
will be reviewed and implemented. Vehicle access areas will be identified and site traffic will

be monitored.

3.4.1 Site Security Zones
The contaminant levels reported at AOC 516 are within a range considered protective of
industrial workers. Therefore, personnel working at the site will be required to comply with

wearing Level D personal protective equipment (PPE).

The excavation area will be clearly marked with waming tape to warn of possible tripping

or falling hazards.

GNW\003676656-RAL1627.00C 3-2
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3.4.2 Site Preparation

Site preparation and removal of asphalt will begin, as required, in areas where excavation
and site preparation activities will take place. In areas not disturbed by site activities,
reasonable attempts will be made to limit the disturbance of ground cover. No activities in

or under existing site structures are planned for this IM.

3.5 Support Activities

3.5.1 Waste Management

Three waste streams will be generated as part of this IM: excavated soils and asphalt,
decontamination wastes, and PPE. No hazardous wastes are expected to be generated as a
result of this IM. Excavated soils will be characterized in accordance with South Carolina
Hazardous Waste Management Regulations (Section SCDHEC R.61-79.261), and disposed
of in accordance with all applicable regulations and permits. Assuming soils will be
characterized as non-hazardous, they will be sent, along with the excavated asphalt, to a
subtitle D landfill. Decontamination wastes and PPE also will be disposed of in accordance

with regulations.

Offsite transportation and disposal will be performed by properly permitted and licensed
subcontractors. Materials designated for offsite disposal will be documented, tracked, and
their disposition verified. This information will be reported in the IM Completion Report.

3.5.2 Equipment Decontamination
Decontamination of personnel, sampling and removal equipment, and materials will be in
accordance with the CH2M-Jones Site-Specific Project Health and Safety Plan.

3.6 Excavation of Soils

3.6.1 Cleanup Criteria
As described in Section 2.1.1 of this IM WP, the arsenic cleanup criterion is 14.1 mg/kg for

surface soil. The lead cleanup criterion is 400 mg/kg for surface soil.

3.6.2 Excavation
Figure 3-1 presents the maxtmum areal extent of the excavation. The area may be somewhat

reduced based on the results of the delineation sampling.

GNWV\003676656-RAL1527.00C
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Removal of soils around the soil boring C0475B007 will be accomplished with a backhoe or

similar equipment to the depth determined appropriate during the delineation sampling.

Excavation will not extend below the top of the water-bearing zone.

Excavated soils will be transferred immediately to a disposal container {e.g., a roll-off box or

similar container) and subsequently transported to an appropriately permitted offsite
disposal facility for landfilling. The transported waste will be covered with a tarp to

minimize airbormne transfer of soil particulates.

Confirmation samples will not be collected prior to backfilling the excavation, as the soil
samples previously collected and the two delineation samples are expected to adequately

define the extent of contamination requiring cleanup.

3.6.3 Site Restoration
The excavation will be backfilled with appropriate fill material and the pavement will be

restored to match the original pavement and grade.

3.7 Interim Measure Completion Report
A final report will be submitted within 90 days of approval of the IM WP. The report will

summarize the actions that were taken and provide the following information:

e Excavated volumes

e Nature and volume of waste generated
e Waste disposal

¢ Sampling results

¢ Site photographs

¢ Problems encountered

¢ Other information that would be helpful in evaluating the IM

GNW\003675656-RAL1527.DOC

3-4



0000000000000 0000000CO0COCOOCOOOIOGOOODS

.»"' \.‘I:=
E) " " .-
Excavatiop
rea

@® Groundwater Well
@® Groundwater Probe
Q Surface Solil

E Soll Probe

[ AOC Boundary
1 swWMU Boundary

Figure 3-1

Proposed Excavation Area
ADC 518, Zone C
Charleston Naval Cornplex

CH2NMHILL




00000000000 000000000000COFOCOCGOIOOOOTS

51558001

#® Proposad soll boring.dbf Figure 3-2

© 8oll Boring A Proposed Soil Boring Locations

S Fence N AOC 516, Zone C
o 30 60 Feet Charleston Naval Complex

CH2MHILL







W b5 Wb ik i3 gg §F S wd L i bF oo

i

R R I S S Y T ST T SR R

W

wd %3

A ¥ W F owF

S BN T

%

W ¥

g o F

«w NN SN G R W

10
11
12

13
14
15
16
17
18
19
20

21
22
23
24
25
26
27

28
29

IM WORK PLAN ACC 516, BUILDING 233, ZONE C
CHARLESTON NAVAL COMPLEX

REVISICN ¢

NOVEMBER 200¢

4.0 Summary of Information Related to Site
Closeout Issues

4.1 Presence of Inorganics in Groundwater

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

Groundwater samples collected in the vicinity of AOC 516 (C047GW006 through
C047GW010) were evaluated as part of this IM for groundwater quality. One additional
groundwater sample from a direct-push technology (DPT) sample was collected. Data from

these wells are presented in Table 4-1.

The data reported in Table 4-1 show that only one constituent (thallium, 3.9 J pg/L)
exceeded its primary MCL (2 ug/L) in one groundwater well (C047GWQ007). This is an
estimated value; and thallium was not detected in earlier, or subsequent, sampling rounds,
indicating that the one detection is likely anomalous. Thallium also exceeded the MCL in
the DPT sample (LC037GP22A) collected as part of the sanitary sewer investigation. The
DPT sample results were not compared to MCLs as these samples likely contained
suspended solids that elevated the concentration of metals, including thallium, in these

samples. Thallium was not detected in any downgradient weil.

Arsenic did not exceed its MCL (50 pg/L) in any groundwater well in, or adjacent to, AOC
516 evaluated as part of this investigation. It exceeded its MCL in the DPT sample
(C047GP22AC1, 95.7 pug/L) collected as part of the sanitary sewer investigation (Zone L). It
is likely that this sample contained suspended solids that elevated the concentration of
arsenic, as no sample collected from any groundwater well in the area of AOC 516
demonstrated similar levels of arsenic. The proposed IM to remove soil containing arsenic at

elevated levels will help to ensure that groundwater impacts from site soils are minimized.

Based on the review of this data, the issue of inorganics in groundwater is not a concern at

AOC 516. Consequently, no further evaluation of this issue is necessary.

GNW\003574233-RAL1527.D0C 41
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4.2 Potential Linkage to Sanitary Sewers (SWMU 37)

The nearest investigated sanitary sewer to AOC 516 is adjacent to the site (refer to Figure 4-
1). As part of the SWMU 37 investigation, soil (boring and DPT) and water (DPT) samples
were collected. A surface soil sample was collected from the west end of Building NSC 67,
approximately 150 feet southeast of AOC 516 (LC037SP22B, refer to Figure 2-2), as part of
the sub-zone C investigation in Zone L. In addition, DPT groundwater sample
(LCO37GP22AC1, refer to Figure 2-2) was collected adjacent to the sanitary sewer line of
AQC 516, on the east side of the site.

These samples were used to assess whether discharge of wastes to the sanitary sewer could
have caused a release to the environment prior to the waste entering the main sanitary

sewer line. The results of these samples are discussed below.

4.21 Sample LC0375P22B (Soil)

Data for this surface soil sample were reported in the Draft Zone L RFI Report (EnSafe, 1998).
The DPT soil samples were analyzed for volatile organic compounds (VOCs), metals and
cyanide. No VOCs were detected in DPT soil sample LC0375P22B.

All detected inorganic constituents in sample LC037SP22B were below their respective SSLs
and /or reference concentrations except iron, which has no SSL and is an essential nutrient.
Cyanide was not detected in sample LC0375P22B.

4.2.2 Sample LC037GP22A (Groundwater)

Data for this sample were reported in the Draft Zone L RFI Report (EnSafe, 1998). A
groundwater sample was collected in the vicinity of AOC 516 as part of the sewer
investigation; a DPT sample was collected at the west end of Building NSC 66 (identified as
037GP22A). No VOCs were detected in the sample. Although metals were targeted in the
analysis, and 20 were detected, they were not compared to tap water standards, as the DPT

samples contained significant solids.

4.2.3 Conclusions Regarding Potential Linkage to Sanitary Sewers
No data or evidence suggest that a release of waste from AOC 516 to the sanitary sewer has

resulted in a release to the environment between the AQC and the main sewer line.

The lack of discernible groundwater contamination at the AOC 516 suggests that there has
been no impact to groundwater from the section of sewer line connecting the site to the

main sewer line.

GNV\003676656-RAL1527.00C 42
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Based on these data, in addition to the planned removal of soil with elevated metals
adjacent to the soil boring C0475B007, no further evaluation of potential linkage of AOC 516

to the sanitary sewers is warranted.

4.3 Potential Linkage to Storm Sewers (AOC 699)

Potential linkage of a SWMU or AOC to the storm sewer refers to the possibility of a
groundwater plume at a SWMU or AOC migrating into a stormwater sewer from within
which it would subsequently migrate into the water bodies around the CNC, or to the
presence of a cross connection between the sanitary sewer and storm sewer, which could
transport pollutants directly to surface waters. Regarding the first of these potential
linkages, because arsenic was the only COC identified in AOC 516 groundwater, and it was
not detected above its MCL, there is no excessively contaminated groundwater plume to

migrate to a storm sewer. Therefore no potential linkage of this AOC to a storm sewer exists.

Regarding the second potential linkage issue, the available storm sewer maps show that
there are storm sewers adjacent to AOC 516. In accordance with the approved Zone L RFI
Work Plan, no samples were collected in Sub-zone C as part of the storm sewer investigation
at AOC 699. The sampling scheme for AOC 699 was to investigate pipelines downgradient
of industrial sources. No industrial source was identified at, or up gradient of AOC 516.
Therefore, there is no reason to believe that a discharge of waste material into the storm

sewer has occurred.

Based on this information, further evaluation of linkage between the stormwater sewer and

the subject site is not warranted.

4.4 Potential Linkage to Railroad Lines (AOC 504)

The potential linkage of a SWMU or AOC to a railroad potentially applies only to SWMUs
or AOCs at which an investigated portion of the railroad system, identified as AOC 504 in
the Zone L RFI Work Plan, passes through or directly adjacent to the AOC or SWMU.

No railroad lines are adjacent to AOC 516. The nearest railroad lines, identified as part of
AQC 504 in the Zone L. RFI Work Plan, are located more than 800 feet to the northeast of the
site. Based on this information, further evaluation of a potential linkage between the AOC

504 and the subject site is not necessary.

GNW\003676656-RA1.1527.D0C 4-3
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4.5 Potential Migration Pathways to Surface Water Bodies

Surface water was studied separately as part of the Zone | Draft RCRA Facility Investigation
Report (EnSafe, 2000). The Zone | Draft RCRA Facility Investigation Report includes the
investigated surface water bodies. The nearest investigated surface water bodies to AOC 516
are the tributaries of Noisette Creek, approximately 1,700 feet to the north-northwest. The
Cooper River is approximately 2,500 feet to the east.

There are two possible migration pathways for contaminants to affect surface water:
overland flow via stormwater runoff, and subsurface flow via groundwater. Due to the fact
that significant source area contamination was not identified at AOC 516, and that the
nearest water-receiving body is 1,700 feet to the north-northwest, surface water runoff from
AOC 516 would not be an ecological concern at Noisette Creek. The only surface soil sample
with elevated concentrations of COCs at AOC 516 was a single sampling location at AOC
516, indicating an extremely small impacted area. The proposed IM will remove the
contaminated soil at this location; therefore, further evaluation of a potential pathway for

contaminant migration via stormwater runoff is not warranted.

A groundwater contaminant plume above applicable MCLs was not identified at AOC 516.
Therefore, further evaluation of a potential contaminant migration via groundwater

migration is not warranted.

4.6 Potential Contamination in OWSs

The potential contamination of OWSs issue refers to the possible presence of OWSs that has
not yet been investigated at a SWMU or AOC as part of the RCRA or underground storage
tank (UST) process.

Neither the RFA nor the RFI refers to the presence or possible presence of an OWS at AOC
516.

Additionally, as part of a sitewide evaluation of the presence of OWSs, during the year 2000
the Navy completed a comprehensive review of its records and facilities to identify the
presence of OWSs. A list of 27 known OWSs were provided to the BCT members, including
SCDHEC staff, at the BCT meeting in September 2000. Currently the best available data
source on the presence of OWSs at the CNC, a copy of this list is provided in Appendix C.
No OWS was identified at AOC 516; therefore, no further evaluation of this issue for AOC

516 is warranted.

GNW\023676656-RAL1527.DCC 44
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4.7 Land-Use Control Management Plan

Upon completion of a removal action, the goal of which is to reduce COC concentrations to
levels acceptable for future unrestricted use, land-use controls will not be necessary at ACC
516.

GNW\003676656-RAL1527.DCC 45
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TABLE 4-1

AOC 516 Groundwater Well and Probe Results for As, Sb, and Tl
IM Work Plan, AOC 516, Building 233, Zone C

IMWORK PLAN AOC 516, BUILDING 233, ZONE C

Chemical Station ID Result (mg/L) Qualifier Date Collected MCL
Antimony C047GW006 1.9 U 6/15/95 6.0
C047GWO006 2.1 U 1/24/96 6.0
C047GWO006 13.0 udJ 5/14/96 6.0
C047GW006 4.4 U 6/11/96 6.0
C047GWO007 1.9 U 6/14/95 6.0
C047GWO007 2.1 U 1/25/96 6.0
C047GWO007 13.0 UJ 5/14/96 6.0
C047GWO007 2.1 U 6/11/96 6.0
C047GWO008 1.9 U 6/15/95 6.0
C047GWO008 2.1 U 1/25/96 6.0
C047GW008 13.0 uJ 5/15/96 6.0
CC47GW008 2.1 U 6/12/96 6.0
C047GW009 1.9 U 6/15/95 6.0
C047GWO009 2.1 U 1/26/96 6.0
C047GWO009 13.0 uJ 5/15/96 6.0
C047GW009 3.9 U 6/12/96 6.0
C047GWO010 1.9 U 6/14/95 6.0
C047GW010 2.4 U 1/25/96 6.0
C047GWO010 13.0 uJ 5/14/96 6.0
C047GW010 2.2 U 6/12/96 6.0
C047GwWO001 6.1 J 6/14/95 50.0
C047GWO001 10.9 = 1/25/96 50.0
C047GWO001 7.5 J 5/9/96 50.0
C047GW001 8.6 J 6/7/96 50.0
C047GW001 25.3 J 1/15/99 50.0
C047GWO001 25.3 J 1/15/99 50.0
Arsenic C047GW008 71 J 6/15/95 50.0
C047GW008 3.8 J 1/24/96 50.0
C047GWO006 25 UdJ 5/14/96 50.0
C047GWO006 4.3 J 6/11/96 50.0
C047GWO07 3.2 U 6/14/95 50.0
C047GWO007 25 u 1/25/96 50.0
C047GWO007 25 uJ 5/14/96 50.0
C047GW007 2.5 uJ 6/11/96 50.0
C047GW008 3.2 u 6/15/95 50.0
C047GW008 25 u 1/25/96 50.0
C047GW008 2.5 (WA 5/15/96 50.0
C047GWo008 2.5 UJ 6/12/96 50.0
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TABLE 4-1 (CONTINUED)
AQC 516 Groundwater Well and Probe Results for As, Sb, and Tl
IM Work Plan, AOC 5186, Building 233, Zone C

IM WORK PLAN AQC 516, BUILDING 233, ZONE C
CHARLESTON NAVAL COMPLEX

REVISICN 0
NOVEMBER 2000

Chemical Station ID Result (mg/L) Qualifier Date Collected MCL
C047GW009 32 u 6/15/95 50.0
C047GW009 25 u 1/26/96 50.0
C047GW009 25 UJ 5/15/96 50.0
C047GW009 25 uJ 6/12/96 50.0
C047GWO010 3.2 u 6/14/95 50.0
C047GWO010 25 ] 1/25/96 50.0
Co47GW010 25 uJd 5/14/96 50.0
C047GW010 25 uJ 6/12/98 50.0
C047GWO001 45 ] 6/14/95 2.0
C047GWD01 27 u 1/25/96 2.0
C047GWO001 27 uJ 5/9/96 2.0
C047GW001 27 uJ 6/7/96 2.0
C047GW001 341 u 1/15/99 2.0
C047GWO001 31 u 1/15/99 2.0

Thallium C047GW006 45 u 6/15/95 2.0
C047GWO006 5.1 u 1/24/96 2.0
C047GW0D086 34 u 5/14/96 2.0
C047GWD06 27 Ud 6/11/96 2.0
C047GW007 45 U 6/14/95 2.0
C047GW007 27 U 1/25/96 2.0
C047GW007 3.9 J 5/14/96 2.0
C047GW007 27 uJ 6/11/98 2.0
C047GW008 45 U 6/15/95 2.0
C047GW008 27 U 1/25/96 2.0
C047GW008 34 U 5/15/96 2.0
C047GW008 27 uJ 6/12/96 2.0
C047GW009 45 U 6/15/95 2.0
C047GW009 4.6 U 1/26/36 2.0
C047GW009 34 u 5/15/96 2.0
C047GWO009 27 uJ 6/12/96 2.0
C047GW010 45 U 6/14/95 2.0
C047GWO10 27 U 1/25/96 2.0
C047GW010 34 u 5/14/96 2.0
C047GWO010 27 uJ 6/12/96 2.0

i

Bold values are detected concentrations above the MCL.

Highlighted Station Ids represent DPT samples.

ceCl

J

Result is equal to reported value.
Not detected.

Detected with estimated concentration reported.
Not detected with estimated detection limit reported.

GNW03676656-RAL1627.D0C
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Zone C RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

AOC 516 was used for spray washing vehicles and more recently was used for recharging
lead-acid batteries. Building 233 is located on this site. These two sites are combined for the
evaluation of fate and transport based on their proximity. Environmental media sampled as part
of the SWMU 47 investigation include surface soil, subsurface soil, and groundwater. Potential
migration pathways for SWMU 47 include constituents leaching from soil to groundwater,
groundwater migration to surface water, and emission of volatile constituents from surface soil

to air.

10.2.5.1 Soil to Groundwater Cross Media Transport

Table 10.2.8 compares the maximum detected concentrations of chemicals in soil to the greater

of the groundwater protection SSLs or background reference concentrations. Five organic
compounds (benzo(a)anthracene, benzo(f)fluoranthene, alpha-BHC, beta-BHC, and
pentachlorophenol) and five inorganic chemicals (chromium, cobalt, copper, mercury, and tin)
were detected above SSLs in soil but were not found above reference or risk-based concentrations
in shallow groundwater in first-quarter samples. A review of subsequent quarterly results
confirmed their absence at significant levels. As a result, existing soil concentrations are

considered protective of the water table aquifer.

Lead was detected above reference concentrations exclusively in boring 047SB007. The closest
monitoring well, 047007, produced samples with nondetect lead for four consecutive quarters.
Monitoring well 047001 produced an exceedingly high lead result first quarter (467 ug/L).
Subsequent quarterly results were nondetect indicating the initial data gave an erroneous account
of groundwater quality. A single exceedance of the lead TTAL (15 ug/1.) was noted in the second
quarter samples from 047010, but following quarterly results were below the groundwater
standard. B
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Section ]0 — Site-Specific Evaluations
Revision: 0

Manganese was detected above the reference concentration in samples from soil borings 047007,
047008, and 516001. Groundwater reference concentration exceedances were reported in shallow
wells 047011 and 047015, which are not proximate to elevated soil results. In no instance did
groundwater concentrations exceed background by greater than 5%.

Thallium was detected exclusively in soil samples from boring 047007. The mean soil thallium
concentration is below the SSL and the maximum source area is less than 0.5 acres. Sporadic

shallow groundwater hits were reported in second, third, and fourth-quarter samples from

monitoring wells 047002, 047005, 047007, and 047015. In no instance were thallium results

reproducible between quarterly events.

Based on the preceding analysis, existing soil quality is generally considered protective of shallow
groundwater, This conclusion is by and large corroborated by groundwater results. The
exception is thallium which has not followed a pattern relative to soil source or consistent

groundwater detection.

10.2.5.2 Groundwater-to-Surface Water Cross-Media Transport

Aluminum, antimony, arsenic, carbon disulfide, 3,3'-dimethylbenzidine, lead, and manganese
were detected in SWMU 47 shallow groundwater above tapwater RBCs or background reference
concentrations in first-quarter samples. Thalliun was also detected in second through
fourth quarter samples. 3,3'-dimethylbenzidine was not detected in subsequent quarterly samples.
Carbon disulfide was not detected above its tap water RBC in second, third, or fourth-quarter
groundwater samples. Exceedances occurring in shallow groundwater are isolated to one or
two monitoring wells. Antimony, arsenic, lead, and manganese will not migrate with the

groundwater based on a tendency to adsorb to the soil matrix.
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Tabfe 10.2.13

Summary of Chemicals Present In Site Samples, SWMU 47 and AOC 516
Surface Soll

NAVBASE : Charleston, Zone C

Charleston, South Carolina

CONC DETECTS SCREENING
NAME UNITS FREQ Min Max Avg Value #OQver Source
Carcinogenic PAHs
B(a)P Equiv. UG/KG 15 - 24 17772 76485 1160.00 88 14
Benzo(a)anthracene ¢ UG/KG 15 - 24 74 6100 842.00 880 2 Cc
Benzo(b)fluoranthene UGKG 15 - 24 93 10000 1590.00 880 4 c
Chrysene UG/KG 15 - 24 72 8500 1030.00 88000 Cc
Dibenz{a,h)anthracene UG/KG 4 - 24 65 1000 41925 88 2 C
Indeno(1,2,3-cd)pyrene UG/KG 10 - 24 110 3200 656.00 880 2 C
Benzo(k)fluoranthene UG/KG 15 - 24 100 11000 1720.00 8800 1 C
Benzo(a)pyrene UGIKG 14 - 24 72 4600 800.00 88 11 C
Dioxins '
Dioxin Equiv. NG/KG 2 - 2 25868 3.8856 324 1000
1234678-HpCDD NG/KG 2 - 2 4898 21.729 13.31
1234678-HpCDF NG/KG 2 - 2 89.4 112325 100.86
123478-HxCDD NG/KG 1 - 2 0.486 0.486 0.49
123678-HxCDD NG/KG 1 - 2 0.663 0.663 0.66
123789-HxCDD NG/KG 1 - 2 0.727 0.727 0.73
123478-HxCDF NG/KG 2 - 2 881 11416 10.11
123789-HxCDF NG/KG 1 - 2 0.71 0.71 0.71
123678-HxCDF NG/KG 2 - 2 2493 5.784 4.14
234678-HxCDF NG/KG 2 - 2 0.711 1.687 1.20
oCcDD NG/KG 2 - 2 7968 246.65 163.17
OCDF NG/KG 2 - 2 222084 291722 256.90
Petroleum Hydrocarbons .
Petroleum Hydrocarbons, TPH MG/KG 16 - 16 17.8 2050 326.55 100 10
Inorganics
Aluminum (Al) MG/IKG 16 - 16 3045 13800 6413.13 7800 4 N
Antimony (Sb} MG/KG 4 - 16 0.4 1.8 1.02 31 N
Arsenic (As) MG/KG 9 - 16 0.38 27.8 616 . 043 8 C

N

Barium (Ba) MG/KG 16 - 16 7.4 170 32.69 550

N W N

T A

NON-DETECTS BACKGROUND

1345.07
690
810
570
430
480
650
690

0.167
0.135
0.138

0.975

02
0.34

1615.48
830
960
680
540
580
780
830

0.167
0135
0.138

0.975

0.32
4.1

Value # Qver
8990 2
0.55 2
14.2 1
77.2 1
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10.2.6.5 Risk Characterization

Surface Soil Pathways

Exposure to surface soil onsite was evaluated under both residential and industrial (site worker)
scenarios. The incidental ingestion and dermal contact exposure pathways were evaluated. For
noncarcinogenic comtaminants evaluated for future site residents, hazard was computed separately
to address child and adult exposure. Tables 10.2.21 and 10.2.22 present the computed
carcinogenic risks and/or HQs associated with the incidental ingestion of and dermal contact with

site surface soil, respectively.

Hypothetical Site Residents
The ingestion ILCR (based on the adult and child lifetime weighted average) for SWMU 47
surface soil is SE-5. The dermal pathway ILCR is 1E-5. BEQs and arsenic were the primary

contributors for each pathway.

The computed HQs for the adult resident were less than 0.1 for the soil ingestion and dermal
contact pathways. The computed HQs for the child ingestion and dermal contact pathways were
1 and 0.1, respectively. Arsenic was the primary contributor for both pathways, with aluminum

and thallium as the only other significant contributors.

Hypothetical Site Workers

Site worker ILCRs are 6E-6 and 4E-6 for the ingestion and dermal contact pathways, respectively.
BEQs and arsenic were the primary contributors for both pathways. The HQs for the ingestion
and dermal pathways were both projected to be less than 0.04 for the hypothetical site worker
scenario.

The SWMU 47 area is almost entirely covered by building and/or asphalt parking lots. Smalj

grassy areas are maintained around each buiiding and in median strips throughout the parking ...
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areas. Locations 047SB005 and 047SB016, where the maximum BEQ concentrations were
reported, are within small grassy areas. Current site users would be expected to have limited
opportunity for exposure to affected surface soil in these areas. As a result, the risk/hazard
projections discussed above are considered overestimates should existing site features be

maintained under future use scenarios.

Lead Toxicity — Soil

At SWMU 47, one surface soil sample (047SB00701 1,120 mg/kg) contained lead at a
concentration exceeding the residential cleanup goal of 400 mg/kg. The mean lead concentration
at SWMU 47 was calculated to be 112 mg/kg. An area of concentrated impact was identified as’
represented by borings 047007, 516,001, and 516002, This area encompasses approximately one-
half acre, and is considered to delineate the reasonable maximum exposure area. The mean lead
concentration for these three locations is 385 mg/kg; which is below the residential goal. Because
the hot-spot mean falls below the residential cleanup gbal, chronic soil pathway exposures are not

expected to pose a significant health threat to potential future child residents.

Groundwater Pathways

Exposure to shallow groundwater onsite was evaluated under both residential and industrial
scenarios. The ingestion exposure pathway was evaluated assuming that site groundwater will be
used for potable and/or domestic purposes and that an unfiltered well, drawing from the
corresponding water-bearing zone, will be installed. For noncarcinogenic contaminants evaluated
relative to future site residents, hazard was computed separately for child and adult receptors.

Table 10.2.23 presents the risk and hazard for the exposure pathway.
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ILCR exceeds 1E-6 or whose HQ exceeds 0.1. For carcinogens, this approach is relatively
conservative, because a cumulative risk level of 1E4 (and individual ILCR of 1E-6) is
recommended by USEPA Region IV as the trigger for establishing COCs. The COC selection
method presented was used to provide a more comprehensive evaluation of chemicals contributing
to carcinogenic risk or noncarcinogenic hazard during the remedial goal options development
process. Table 10.2.24 summarizes of COCs identified in each medium based on contribution to
cumulative ILCR or HI.

Surface Soils \

Hypothetical Site Residents (Future Land Use)

BEQs, arsenic, beryllium, and thallium were identified as COCs based on their contribution to
cumulative ILCR and/or hazard. BEQs and arsenic in surface soil are shown on Figures 10:2.4
and 10.2.5.

Hypothetical Site Workers (Current Land Use)
BEQs and arsenic were identified as COCs based on their contribution to cumulative ILCR and/or

hazard.

Aluminum and arsenic were detected in soil throughout SWMU 47. The mean concentrations for
these elements were, however, less than their respective background reference concentrations.
Beryllium was detected in three of 16 surface soil samples with a maximum concentration of
0.5 mg/kg. The calculated beryllium UCL (0.267 mg/kg) is comparable to the four beryllium
detections reported at Zone C background locations. Thallium was detected at only one surface
soil sampling location at a concentration of 2.1 mg/kg. Its absence at other locations indicates that

the potential for chronic exposure is low.
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Table 10.2.24

Summary of Risk and Hazard-based COCs for SWMU 47 and ADC 516

NAVBASE - Charleston Zone C
Charleston, South Carolina

w3 \} W« F

L

Potential Futu Potential Futu Potential Future

Exposure Resident Adul Resident Chil Resident twa Sile Worker Identification
Medium Pathway Hazard Quoti Hazard Quoti ILCR Hazard Quoli ILCR of COCs
Surface Soil Incidental Benzo(alpyrene Eq ND ND 1.5E-05 ND 1.7E-06 2
Ingestion Aluminum 0.01 o1 ND 0.004 ND| 1
Arsenic 0.1 06 J.3E-05 0.02 J6E-06] 1 2
Berytlium 0.00007 0.0007 1.8E-06 0.00003 2.0E-07 2
Copper 0.01 0.07 ND 0.003 ND
Lead ND ND ND ND ND
Manganese 0.005 0.05 ND 0.002 ND
! Thallium 0.02 0.2 ND 0.008 NO| t
Demnal Contact Benzo{a)pyrene Eq ND ND 6.9E-06 ND 2.8E-06 2
Aluminum 0.002 0.008 ND 0.002 ND
Arsenic 001 D.04 3.7E-06 o.M 1.5E-06 2
Beryllium 0.00001 0.00005 2.0E-07 0.00001 8.2E-08
Copper 0.001 €.005 ND 0.001 ND
Lead ND ND ND ND ND
\ Manganese 0.0010 0.003 ND 0.0007 ND
P Thallium 0.004 0.01 ND 0.003 ND
[Surface Soil Patliway Sum 0.13 1.0 6E-05 0.053. - 1E-05
Shallow Groun‘dw Ingestion
Arsenic 4.2 9.9 1.0E-03| 1.5 33E-04] 1 2 3
Shallow Groundwater Pathway Sum 4 10 1E-03 2 3E-04
Sum of All Pathways 4 11 1E-03 2 3E-04|

Notes: ‘

ND indicates not determined due to the lack of available risk information.

ILCR tndlcetes incremental excess lifetime cancer risk

Hl indicates Hazard index

1- Chemical is & COC by virtue of proiected child residence non-carcinogenic hazard.

2- Chemical Is a COC by virtue of projected future resident lifetime ILCR.

3- Chemical j3:a COC by virtue of projected sile worker non-carcinogenic hazard.
4- Chemical is a COC by virtue of projected site worker ILCR.
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The highest BEQ concentrations were reported at locations 047SB005 (7.648 mg/kg) and
047SB016 (4.373 mg/kg). Both samples were collected from small patches of grass-covered soil
amidst buildings and roadways near Buildings NSC-64, NSC-66, and NSC-67. BEQ
concentrations in excess of 0.5 mg/kg were reported throughout the SWMU 47 area. As a result,
chronic exposure to BEQs at concentrations above residential and industrial RBCs is possible for

individuals working or residing in this area.

Groundwater
Hypothetical Site Residents (Future Land Use)

Arsenic was identified as the only COC for this scenario based on the sum ILCR and HI. Arsenic”

concentrations in Zone C shallow groundwater are shown on Figure 10.1.7.

Hypothetical Site Workers (Current Land Use)
Arsenic was identified as the only COC for this scenario based on the sum ILCR and HI.

Due to the limited extent of identified shallow groundwater impacts, graphical presentation of risk
projections for SWMU 47 shallow groundwater would be of limited use. Alternatively, the extent
of each COC is briefly discussed below. Arsenic concentrations were generally consistent
tfu'oughout SWMU 47, with the sample from well 047011 (46.3 pg/L) having the only
concentration above 9.2 pg/L.. Although former site operations (lead-acid batter recharging) could
be a potential source of heavy metais, monitoring well 047007 did not have significantly elevated
arsenic concentrations. It is possible that reported shallow groundwater concentrations in the two
principal metals-impacted wells could be associated with entrained sediment. Subsequent quarterly

sampling results corroborated the relatively dramatic arsenic impacts in well 047011.
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Table B-1. Surface soil BEQs in Zone C

STATION ID SAMPLE 1D SAMPLE DATE Value
(ng/kg)

CGDCSBO0O1 GDCSB00101a 03/15/95 348.0
CGDCSB002 GDCSB00201 03/13/95 7133
CGDCSB003 GDCSB00301b 03/17/95 370.0
CGDCSB004 GDCSB00401a 04/14/95 719.3
CGDCSB005 GDCSB00501a 03/17/95 656.7
CGDCSB006 GDCSB00601b 03/17/95 749.5
CGDCSB007 GDCSB00701 04/14/95 701.6
CGDCSB008 GDCSB00801a 03/17/95 720.3
CGDCSB009 GDCSB00901 03/31/95 737.4
CGDCSB038 GDCSB03801a 06/29/95 713.8
CGDCSB039 GDCSB03901b 06/29/95 500.8
CGDCSB040 GDCSB04001b 06/29/95 425.0
Average = 613.0

Minimum = 348.0

Maximum = 749.5

BEQ value calculated using detection limit for PAHs with "J" or "=" qualifier

BEQ value calculated using 1/2 of the detection limit for PAHs with "U" or "UJ" qualifier
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