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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAl.. FACrUTIES elGINEERING COMMAND 

P.O. BOX 190010 

21:55 EAGLE DRive 

NORTH CHARLESTON, s.c. 29419·9010 

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 

5090111 
Code 18713 
23 Apr 01 

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. 

Copy to: 
SCDHEC (4) 
USEPA (Dann Spariosu) 
CSO Naval Base Charleston (Matt Humphrey) 
CH2M-Hill (Dean Williamson) 

Code 18 CIRC 
18713 
Daily 

Sincerely, 

~~~4./?G: 
ROBERT A. HARRELL, JR., P.E. 
Environmental Engineer 
BRAC Division 

18713 .' 
18E2HPH 
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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 S.w. Williston Road 

Gainesville, FL 

32608-3928 

Mailing address: 

P.D. 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, 

Dean Williamson, P.E. 

xc: Tony HuntiNavy, w / att 
Rob Harrell/Navy, w / att 
Mihir Mehta/SCDHEC 
Gary FosteriCH2M HILL, w /att 
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Certification Page for 1M 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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1.0 Introduction 

1M COMPLETION REPORT, AOC 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

In 1993, Naval Base (NA VBASE) 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-establislunent of the Charleston Naval Shipyard and 

NAVBASE on April 1, 1996. 

7 Corrective Action (CA) activities are being conducted under the Resource Conservation and 

8 Recovery Act (RCRA) with the South Carolina Department of Health and Environmental 

9 Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities 

10 are performed in accordance with the Final Permit (Permit No. SCO 170 022 560). 

11 In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

12 and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to 

13 complete the RCRA Facility Investigation (RFI) for Area of Concern (AOC) 516 in Zone C of 

14 the Naval Complex. Review of site data resulted in the site being recommended for an 

15 

16 

17 

Interim Measure (1M) to delineate and remove arsenic- and lead-impacted soil with 

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

1.1 Background 
18 As part of RCRA CA activities, an RFI report was finalized for Zone C (EnSafe Inc [EnSafe]' 

19 1997). Zone C is located on the western edge of the northern portion of the CNC. It is 

20 bounded by McMillian Avenue to the south, Hobson Avenue to the east, Avenue "D" to the 

21 northeast, and the CNC property boundary to the west and north. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

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 

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. 
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2 
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4 

5 

Arsenic in surface soil at a single sampling location, C047SB007, was detected above its 

Zone C reference concentration (14.1 milligrams per kilogram [mg/kg]). Although this soil 

was sampled as part of the Solid Waste Management Unit (SWMU) 47 RFI, 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 

6 (residential) land use (EPA, 1996). However, due to the limited area of lead-impacted soil, it 

7 was not identified as a chemical of concern (COC) in the Zone e Final RFI Report (EnSafe, 

8 1997). 

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

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

11 CH2M-Jones determined that removal at the small area of soil containing metals around soil 

12 boring 047SB007 was appropriate, and should enable the closeout of AOC 516 in a condition 

13 that is suitable for future unrestricted use, or with no land-use controls. Accordingly, 

14 CH2M-Jones prepared an IM Work Plan for the removal of arsenic- and lead-impacted soil 

15 at AOC 516. The Interim Measure Work Plan - AOe 516, Building 233, Zone C was submitted 

16 by CH2t-.1-Jones on f'.Jovember 20, 2000 and subsequently approved by SCDHEC. The target 

17 cleanup levels for site soil were 14.1 mg/kg for arsenic and 400 mg/kg for lead. The IM was 

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

19 

20 

21 

22 

23 

1.2 Purpose of the 1M Completion Report 
This report provides information about the soil removal activities and documents the results 

of the IM conducted at AOC 516. 

1.3 Reoort Oraanization . -
This IM Completion Report consists of the following sections, including this introductory 

24 section: 

25 

26 

27 

28 

29 

1.0 Introduction - Presents the purpose of the report and background information relating 

to the IM. 

2.0 Interim l'vfeasure Implementation - SlliTilllarizes the excavation activitieS at AOC 516. 

3.0 Interim Measure Outcome - Provides a discussion of post-IM activities including 

confirmation sampling and backfill of the excavation. 
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1M COMPLETION REPORT, Aoe 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRil 2001 

1 4.0 Residual Issues - Provides a discussion of SCDHEC's comments on the 1M Work Plan, 

2 orimarilv re2:ardin2: BEOs. 
~ ,IV \J~ 

3 5.0 Recommendations - Provides recommendations for proceeding with site closure. 

4 6.0 References - Lists the references used in this document. 

5 Appendix A contains documentation for the abandonment of Monitor Well C04GW007. 

6 Appendix B contains the analytical data from the delineation samples collected at AOC 516. 

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

_ 8 (TCLP) sample collected for soil disposal. 

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

.~ 10 disposal. 

.~ 

.. ~ 

.~ 

.,j 

,~ 

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

12 516. 

13 Appendix F contains responses to comments made by SCDHEC regarding the 1M Work 

14 Plan. 

15 Appendix G contains Section 4.0, Summary of Information Related to Site Closeout Issues, 

16 and Figure 2-2 of the 1M Work Plan for AOC 516. 

17 All tables and figures appear at the end of their respective sections . 
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CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

1 2.0 Interim Measure Implementation 

2 On January 22, 2001 equipment and personnel were mobilized to AOC 516 to begin 

3 preparing the site for the removal activities which were presented in the approved AOC 516 

4 1M Work Plan. All work was performed in accordance with the work plan, except that soil 

5 boring C516SBDOI was installed approximately 5 feet to the southwest of the location 

6 indicated in the work plan. 

7 Monitor well C047GW007, which was located within the proposed excavation area, was 

8 abandoned on January 30, 2001 by Environmental Enterprise Group Inc. (EEG) in 

9 accordance with South Carolina Well Standards and Regulations. The location of the 

10 abandoned well is illustrated in Figure 2-1. Well abandonment documentation is provided 

11 in Appendix A. 

12 On January 31, 2001 four delineation samples were collected from the two locations 

13 (C516SBDOI and C516SBD02) shown in Figure 2-1. Each sample location included a surface 

14 (1 to 2 feet below land surface [ft bls]) and subsurface (3 to 4 ft bls) sample. An equipment 

15 blank was also submitted for analysis. Additionally, a TCLP sample (C047SB007) was 

16 collected for waste characterization from the area with the highest reported concentrations 

17 

18 

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 

19 analytical results from the delineation samples collected during the 1M and the TCLP data 

20 

21 

22 

23 

24 

25 

26 

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 from the delineation samples were below 

the cleanup levels established in the 1M Work Plan. This resulted in a reduction of the 

estimated soil removal area from the area presented in the 1M Work Plan. Based on this 

information, the area requiring soil removal was defined by soil borings C516SBC03, 

C516SBC04, C516SBD01, and C516SBD02. Additionally, no samples collected at a depth of 3 

27 feet or greater reported arsenic or lead concentrations above their respective cleanup levels. 

28 

29 

30 

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 ft' - 14 yd3). 

31 The waste manifest from Waste Management Inc. (WMI), which is provided in Appendix D, 

32 indicates that 14.53 tons of soil were excavated from the site and disposed of offsite. 
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1M COMPLETION REPORT, AOC 516, BUILDING 233;ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

1 2.0 Interim Measure Implementation 

2 On January 22, 2001 equipment and personnel were mobilized to AOC 516 to begin 

3 preparing the site for the removal activities which were presented in the approved AOC 516 

4 1M Work Plan. All work was performed in accordance with the work plan, except that soil 

5 boring C516SBDOI was installed approximately 5 feet to the southwest of the location 

6 indicated in the work plan. 

7 Monitor well C047GW007, which was located within the proposed excavation area, was 

8 abandoned on January 30, 2001 by Environmental Enterprise Group Inc. (EEG) in 

9 accordance with South Carolina Well Standards and Regulations. The location of the 

10 abandoned well is illustrated in Figure 2-1. Well abandonment documentation is provided 

11 in Appendix A. 

12 On January 31, 2001 four delineation samples were collected from the two locations 

13 (C516SBDOI and C516SBD02) shown in Figure 2-1. Each sample location included a surface 

14 (1 to 2 feet below land surface [ft bls]) and subsurface (3 to 4 ft bls) sample. An equipment 

15 blank was also submitted for analysis. Additionally, a TCLP sample (C047SB007) was 

16 collected for waste characterization from the area with the highest reported concentrations 

17 

18 

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 

19 analytical results from the delineation samples collected during the 1M and the TCLP data 

20 

21 

22 

23 

24 

25 

26 

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 from the delineation samples were below 

the cleanup levels established in the 1M Work Plan. This resulted in a reduction of the 

estimated soil removal area from the area presented in the 1M Work Plan. Based on this 

information, the area requiring soil removal was defined by soil borings C516SBC03, 

C516SBC04, C516SBD01, and C516SBD02. Additionally, no samples collected at a depth of 3 

27 feet or greater reported arsenic or lead concentrations above their respective cleanup levels. 

28 

29 

30 

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 ft' - 14 yd3). 

31 The waste manifest from Waste Management Inc. (WMI), which is provided in Appendix D, 

32 indicates that 14.53 tons of soil were excavated from the site and disposed of offsite. 
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1M COMPLETlON REPORT, AOC 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

1 Results from the waste characterization sample (C047SB007) indicated that the excavated 

2 

3 

4 

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 

5 Highway 78, P.O. Box 145, Dorchester, South Carolina 29437 . 
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1 Results from the waste characterization sample (C047SB007) indicated that the excavated 

2 

3 

4 

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 

5 Highway 78, P.O. Box 145, Dorchester, South Carolina 29437 . 
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TABLE 2-1 
Surface Soil Delinealion Data 

1M COMPLETION REPORT, AOC 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

1M Completion Report, AOC 516, Building 233, Zone C, Charleston Naval Complex 

Arsenica Lead' 

Sample Date Result Result 
Station Station 10 Collected (mg/kg) Qualifier (mg/kg) Qualifier 

C516SBC03 516SBC0301 9-Mar-1999 3.8 11.2 

C516SBC04 516SBC0401 9-Mar-1999 8.7 3.7 

C516SBD01 516SBD0101 31-Jan-2001 2.37 16.5 

C516SBD02 516SBD0201 31-Jan-2001 4.91 29.8 

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. 
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TABLE 2-1 
Surface Soil Delinealion Data 

1M COMPLETION REPORT, AOC 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

1M Completion Report, AOC 516, Building 233, Zone C, Charleston Naval Complex 

Arsenica Lead' 

Sample Date Result Result 
Station Station 10 Collected (mg/kg) Qualifier (mg/kg) Qualifier 

C516SBC03 516SBC0301 9-Mar-1999 3.8 11.2 

C516SBC04 516SBC0401 9-Mar-1999 8.7 3.7 

C516SBD01 516SBD0101 31-Jan-2001 2.37 16.5 

C516SBD02 516SBD0201 31-Jan-2001 4.91 29.8 

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. 

GNVfOll090003-SLH253BDOC 2-3 



{,*'~} \.) ~j .. , lj ~j.,.; ,J"_ j .. ; ... 1 \~ ~i- ~J \.J ... ) .. A '""--.~ ,-* "I ,j \) 1.) \,¥ \_} ~j,~ .. J~) ... ;i ".,v ,-_, ij i.i "J \,} \,; 

TABLE 2-2 
TCLP Data 
1M Completion Report, AOC 516, Building 233, Zone C, Charleston Naval Complex 

Arsenic Barium Cadmium 

Sample Date Result Result Result 
Station Station 10 Coli, (~g/L) (~g/L) (~g/L) 

TCLP Value" 5,000 100,000 1,000 

C047SB007 047SElO07 31-Jan- 25.2 102 3.61 
2001 

~g/L micrograms pHr liter 

a Values are from Table 1 of 40 CFR 261.29. 

GNV/011090003-SLH2538.DOC 

Chromium Lead 

Result Result 
(~g/L) (~g/L) 

5,000 5,000 

6.97 22.5 

1M COMPLETION REPORT, AOC 516, BUILDING 2:13, ZONE C 
CHARLESTON NAVAL COMPLEX 

FlEVISION 0 
APRIL 2001 

Mercury Selenium Silver 

Result Result Re~;ult 

(~g/L) (~g/L) (~II/L) 

200 1,000 5,000 

.48 23.7 6.18 
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TABLE 2-2 
TCLP Data 
1M Completion Report, AOC 516, Building 233, Zone C, Charleston Naval Complex 

Arsenic Barium Cadmium 

Sample Date Result Result Result 
Station Station 10 Coli, (~g/L) (~g/L) (~g/L) 

TCLP Value" 5,000 100,000 1,000 

C047SB007 047SElO07 31-Jan- 25.2 102 3.61 
2001 

~g/L micrograms pHr liter 

a Values are from Table 1 of 40 CFR 261.29. 
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Result Result 
(~g/L) (~g/L) 
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Mercury Selenium Silver 

Result Result Re~;ult 

(~g/L) (~g/L) (~II/L) 

200 1,000 5,000 

.48 23.7 6.18 
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3.0 Interim Measure Outcome 

1M COMPLET10N REPORT, Aoe 516, BU1LD1NG 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REV1S10N 0 
APRIL 2001 

Following the completion of the excavation, two confirmation samples (C516SBD03L1 and 

C516SBD04L1) and one duplicate sample (C516CBD04L1) 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 remamrng 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 

11 5.86 mg/kg in sample C516SBD04L1. Delineation samples reported arsenic concentrations 

12 that ranged from 2.37 mg/kg in sample C516SBD01 to 4.91 mg/kg in sample C516SBD02. 

13 Lead concentrations in the confirmation samples ranged from 4.37 mg/kg in sample 

14 C516SBD03L1 (3.75 mg/kg in the duplicate sample) to 20.7 mg/kg in sample C516SBD04Ll. 

15 

16 

Delineation samples reported lead concentrations that ranged from 16.5 mg/kg in sample 

C516SBD01 to 29.8 mg/kg in sample C516SBD02. None of these samples exceeded the 

17 appropriate cleanup criteria. 

18 

19 

20 

21 

22 

23 

Based on these data, arsenic- and lead-impacted soil around soil boring C047SB007 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 1011 090003-SLH2538. DOC 
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TABLE 3·1 
Surtace Soil Confirmation Data 

1M COMPLETION REPOI!IT, AOC 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

1M Completion Report, AOe 516, Building 233, Zone C, Charleston Naval Complex 

Arsenica Leada 

Sample Date Result Result 
Station Station 10 Collected (mglkgl Qualifier (mglkgl Qualifier 

C516SBD03L1 516SBD0311 7·Mar·2001 2.57 4.35 

C516SBD04L 1 516SBD04L 1 7·Mar·2001 5.86 20.7 

C516CBD0411 516CBD04L1 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 . 
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1M COMPLETION REPORl AOC 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

1 4.0 Residual Issues 

2 The 1M Work Plan for AOC 516 was submitted by CH2M-Jones on November 20, 2000. On 

3 December 18, 2000, SCDHEC issued comments regarding the Work Plan. The responses to 

4 comments were presented to SCDHEC by CI-I2M-Jones on December 19, 2000; a complete 

5 copy of the responses is provided in Appendix F. 

6 The only comment that has not been addressed completely in this report, or in the response 

7 to comments, is the issue of benzo(a)pyrene equivalents (BEQs) at AOe 516. At the time that 

8 the 1M Work Plan was written an anthropogenic background or reference concentration for 

9 BEQs had not yet been established. This issue has recently been resolved and a brief 

10 discussion regarding BEQs at AOC 516 is provided below. 

11 4.1 BEQs at AOe 516 
12 Polynuclear aromatic hydrocarbons (PAHs), expressed as BEQs, were identified as a COC in 

13 the RFI report prepared by EnSafe (1997) at the combined AOC 516/SWMU 47. Their 

14 identification as such was based on exceedances of the risk-based concentration (RBC) of 88 

15 micrograms per kilogram (].lg/kg). P AHs are routinely detected in non-impacted as well as 

16 impacted areas of the CNC. The detected PAHs, and resulting calculated BEQs, in the non-

17 impacted areas (grid-based samples) of the CNC were used to calculate a BEQ value for use 

18 

19 

as a base-wide reference concentration. The data and analysis was presented in the 

Background P AHs Study Report - Technical Information for Development of Background BEQ 

20 Values, written by CH2M-Jones (2001) and presented to the BCT. The BEQ reference 

21 concentration of 1,304 ].lg/kg was established for surface soil. 

22 Comparison of calculated BEQ values from AOC 516 to the CNC reference concentration 

23 resulted in no BEQ exceedances in any samples collected or analyzed for P AHs at AOC 516. 

24 Based on this information, further evaluation (i.e., remediation) of BEQs is not warranted at 

25 AOC 516. 

GNV f011 090003-5 LH2538. DOC 4·' 
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TABLE 4-1 
Surface Soil SEQ Da1a 
1M Completion Report, AGe 516, Zone C, Charleston Naval Complex 

Station 10 

C047SB007 

C516SB001 

C516SB002 

Result 
(Ilglkg) 

841 

408.7 

701.6 

~glkg micrograms per kilogram 

Qualifier 

u 

1M COMPLETION REPORT, AOC 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

Date Collected 

0411411995 

0410511995 

0410511995 

Background or 
Reference Value 

1304' 

1304' 

1304' 

= indicates that the reported concentration is equal to the concentration in the sample. 
U indicates that the constituent was not detected_ 

'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). 
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5.0 Recommendations 

1M COMPLETION REPORT, Aoe 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2001 

Because the data supports the conclusion that AOC 516 has been adequately remediated, 

this 1M is expected to be the final remedial action at AOC 516. Therefore, CH2M-Jones is 

4 recommending that the status of the site be changed to No Further Action (NFA). 

5 Prior to changing the status of any site to NFA in the CNC RCRA CA permit, the BRAC 

6 Cleanup Team (BCT) agreed that the following issues should be considered: 

7 

8 

9 
10 

11 

12 

13 

14 

• 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) 

15 • Relevance or need for land use controls at the site 

16 

17 

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

the 1M Work Plan, Summary of Information Related to Site Closeout Issues, and is provided 

18 in Appendix G to expedite review of these issues. 

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

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

21 

22 

23 

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/Ol1090003·SlH2538.DQC 5,1 
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Water Well Record 
Bureau of Water 

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

1. LOCATION OF WELL: 

County: Charleston System Name: 

Latitude- Longitude: 

Dislance and , from Road 
Approximately 180 feet south from Turnbull al2301 Ave 0 
Charleston Marine Container Co. 

4. OWNER OF WELL: Department of the Navy 
Address: 

No.: 

Engineer: J. A. Jones Environmental Services ;I 
Address: 1849 Avenue F North Charleston, SC 

I No.' 843-740-2780 

/ 
/ 

Street Address & City of Well Location: North I 
5. WELL DEPTH (compleled) Dale7rt~d: 01/30/01 

2. CUTIING o Ves EJ No 

12 fl. I 01/30101 
6, g Mud ROlacy g Jetted A:J Bored 

o Air Rolacy D Driven / D Cable tool 

7. US~ / 

g Dug 

o Olher 

o Domestic 0 Public <':'S'vI\pl\I-Pem,it No ____ 0 Industry 

o irrigation 0 ~.ir "'.;( i j, ,~ 0 Commercial 
o Tesl WeI! 0 Mo')itor Well 0 

8. Oi"m' 2 i~C~~:ooeo 0 r 'ded 

Type, 0 pvc 0 
Height: Above/Below 
Surface flush mount ft. 
Weight ___ _ _ Ib.lft 
Drive Shoe? O-Yes -0 No 

o Steel ifn;~",~-
4 in. to )) ~".;;. depth 

I 31 Logs: 0 Yes (please enclose) EJ No in. to / ft. depth 

Formation Description 
'Thickness 

of 
Stratum 

Deplh 10 
of 

Siralum 
9 ;~~:ENpvcl Diam.-,2~in";c",h,,,e:c-s _______ _ 

c 'd'~_ " ,,( ,01 0 ' """,". -,1-"n-,fEP~pt,=-cc-~-:--::-:-:c-~_ 

:~eZt::~ : 2 Hand? '-'--"~"~t.' ~ '~~~E: MULTIPLE SCREENS 
____ fL and ft. USE SECOND SHEET 

Analysis 0 Yes (please enclose) 0 No 

f------'----+--+------.-l,t-I 10fiTATICWATER LEVEL 

~~~~,1~ _~~~4.,6~5~~~==~~~~==~ft~.~be~lo~w~la~n~d~s~u~rf~a~c~e~a~ft~e~r~24~h~o~ur~s~ 
--------------If----+--,,,_\" '---',-\l,/' '11. PUMPING LEVEL Below Land Suriace. 

C) V / ft. after hrs. Pumping _-'N=/A"---___ G.P.M. 

f--------------'f------cd-' \\", "-~J4,1~_l Pumping Test: 0 Yes (please enclose) 0 No 

f-~~~~~~~~~~_,~~~~4~~~~'~j_~12~.~~~~~~~R~Q~U~A~LlT~Y~~~~~~~~~~~~~~~~~ 
7F')\ r/ Chemicat Analysis DYes 0 No Bacterial Analysis DYes 0No 

" :~ Please enclose lab results, 

\'J,./ ,I 13. ARTIFICIAL FILTER (gravel pack) DVes DNo 

: \. '/ Installed from ft. to ft 

/ 

Effective <:.j7':' I j i i 

14, WELL GROUTED? DVes ONo 

/ 
0 Neat Cement 0 Cement 0 Concrete 0 Other ______ _ 

Deplh, From '0 . ft. In 12 ft. 

/ 

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION _~ ft __ direction 
______ Type well disinfected DYes Type' ______ _ 

/ 

upon completion 0 No Amount" 

16 PUMP: Date installed· Not installed 0 

/ 

Mfr. Name: ________ Model No.: __________ _ 

H.P. ____ Vo!ts __ ~ Length of drop pipe _ ft. Capacity __ gpm 

/ 

TYPE: 0 Submersible 0 Jel (shallow) g Turbine 
o Jel (deeot 0 i U~' i 

::t:r 
s 17. WATER WELL CONTRACTOR'S CERTIFICATION: This well was drilled under 

'Indicate Bearing Zones my direction and this report is true to ~ best of my knowledge and beljef'
j 

~'---7T3.-i;j(U~~2n;=:-d s=he:::::et-".it =ne::::ede:::d)'-------'--_---'-_i :~gistered B/1~~ameA ~ 11 :;~/f7J ~(I S( ~~70~ 
,uU",. ( III ~ LL J/ I 

Signed, bllI~ / J - Cert. No,' /3 37 
" 

OHEC 1903 10196 COPY 1 MAil TO: S.C, DEPARTMENT OF HEALTH ANO
V 

ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 
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Compahy, CH2M Hill 
Addtc~~: 3011 S. W. Williaton R.,ad 

G.int:~villc. FL 32603-3918 

H:~tb Kelley Contact: 
~ojecl: Charle.ston Naval ShipyllrQ 

Client Sample )I): 
Sam~le ID: 
f."htn:c 
Colke, Date: 
Receh:e Date: 
Collector: 
Moisture: 

P~rAtnt!ur Qu:alif'le-r RuuU 

Certificate of Analysis 

51GSBDOIOI 
37109001 
SC'ii 
11-JA),;·OI 
31·JAN-OI 
Client 
J6,3% 

lJL 

RC!,ort D~tt: rebruary S. 100) 

Page Df 

Prolect: CH2MOO400 
Client ID: CH2MOO6 

DF A.o:'liystDAte TIme B:fItch Method 

" .J Ml!uiR ~i)";i~-lCP F~dttal ,. 

"' 30S0Sl60JO l1dd Ftd£/"tl! 
Arlle"ic 
L~ .. d. 

2370 
1650Q 

T)1!}~~l)wlng Pnp M~~ds ,!~r~~rlormtd 
Mr-thnd tJ"crlpUon 

SWSJ6 305~B 8463050135 PREP 

1he rDl~owlng ~!'~~~,~ Method~ w~~ pu.rf)~ed 
M ethQd D~crfptlnn 

..... _, ._. 
Sl>'846 JOIOS/501 OS 

Notes: 
nte Qtt.lifie~ in thi' o:pc'rt are defined as follows: 

tndicatcs the analyte i~ $I surrogate compound. 
< Actual result is Jess than amount reported 
> Adual re~u1t h greater than atnount reported 

321 
199 

586 
586 

An.ltpt 

KLDI 

Date 

2 HSC OlJ03!Ot 0051 6J459 
2 

0210210\ 1500 6330& 

J Indicates an estimated value. The result was gf£:1tet than the detection limit, but less than the reporting Umi t. 
U Indicates the compound was analyzed rot but not de-tected above the detection limit 

The Qbovc sample is reported on a dry weight basis. 
This data te?Ort has been prepared and reviewed in aCl.'Ordance with General Engineering Laboratories. Inc. 
standard operating procedure •. Please d;n:ct any question, to your Project Manager, Valerie Oavls at 843·556-8171 E,I. 4485. 

Reviewed by 

:GI 



.~ , 

,J 

" • 
. , , 
" 

,# 

Company; CH2M Hill 
Address: 301 r S, W. Williston Rt:'3<:1 

Oaine!;ville. Fl .. 32(,Q8-3928 

Contact: He.b Kelley 

Project: Otllt!e~t"" Naval Sh"tPYBrd 

Client Sample 10: 
Sample lD: 
Matrix~ 

Co!kct Date: 
Recei v¢ Date: 
tol1ectvt': 
MQistu",; 

Quali.n~t 

Md.:d~ Anslyd,;-ICV rll:deral 
3050516010 l,A!(Id ftderal 
A~cttic 

LC'ad 

Result 

1920 
9990 

Thl! follow!ng Pt!P. MeL~~:,~!~.'p~rl'~rrned ___ . __ .. __ 
Method DocrlptJon 

SW846 3050B 
S IV B4(; .J050 B 

846 )05088 PREP 
846 30508S PREP 

th~ following t\n:alytlcal Mtthods_",ere ptffotmed 
Mtthod - D~ripUon .-.. . -_.-

I 

1 

Note$.: 

SW846 3050BI60IOB 
SW84630508160108 

The Qualifiers in thh report are defined a~ follows: 

...... Indicate.~ the analyte is a surrogate comptJutKt 
< Actual result is less than amouot reported 
> Actual result is. ~teater than amount reported 

Certificate of Analysis 

510S8OO102 
37109(m 
Soil 
31-jAl"';~Oi 

31-JAN-Ol 
Client 
12.99', 

01. 

l05 
391 

RL 

557 
574 

Analy,t 

AJM 

"WI 

Report DJitl!~ Febt1Jnry 8, 2001 

of 

Project: CIUMOO400 
Clienl ID: CH2MOO6 

\Jnl" DF Att.1lyslD~te Time Bstc;h Method 

ugikg 2 HSC 02103/01 0108 63459 
uWk~ 2 HSC ()2/{)(i/O I 0 J28 63666 

Date TI"", . -Prf'p B.lItc;:h . 

02l0SlUi 15~5 63580 
02l02liJI 1300 63308 

J Ihdicates m estimated valut_ The te:>ult was greater than the detection limit. hut tess thRn the reporting l1m;1. 
U Indicates the compouod was analyzed for but not detecled abcv. the detection limit 

The aooye sample is reported on a dry weight b,sis. 
This data report ha~ been prepared and reviewed in accordance with General En~ineering Laboratories, tnc . 
. ~lnndfl.rU operating proccdutt:s. PJea~e direct any questions to your Project Man;ager, Valerie Davis at 843-556-& 171 Ext 4435. 

Reviewed by 

L, 38ljd :UI Sin, TO. 21"20 66L"ON 3lI:J 



, 

, 

., 

Company: 
Address: 

Contact 

Projcc:t; 

CH2M Hill 
~Qll S. W, WnHs,on Road 
Gaine~vi!lc. F-L 32608~3928 

Hem Kc;lJey 

Char:qllon Naval Shipynrcl 

Client Sample ID: 
Samek ID: 
Mat""::: 
C('lll~ct Dale; 
Rc<.:eive Date' 
Colh::ctor: 
Moisture: 

r"raml:!itr Qualliiu Re:sult 

Mettll~ Amllysl~-ICr F~duaJ. 

JQ50SfilOJO udd Fed,mi 
Arsenic 
Lead 

4910 
29800 

The foil !)wing rrep MethQds. "'~re performed 
~1('fhl~d . t>l$crlpUl)n-

SW846 3050B 846 JOlOBS PRc~ 

Th~ Ff)lhn ... Jng AnalyUcsl Methods wen performl!d 
Mdhod Dt5t;ripu~~ - ._ .... _ .. 

SW8~ 30508/60IOB 

2 SW846 3050B/60 1 Oil 

NI..'lcs: 
The Qualifiers in t.his rcp-'tt are defined as follows: 

oj::t Indicate.~ the analylC is a surrogate cotnpol.lnd. 
<: Actual result is Jess than amount reported 
> I\ctuaJ result is greater than amount report£d 

Certificate of Analysi~ 

51GSDBOI0J 
37109003 
Soil 
31-JAN-Ol 
31-J",'1-01 
nem 
215% 

DL 

320 
405 

RI. 

5~5 
595 

Anaty~t 

KLDt 

Rt-port D:tte~ February 3, 2001 

Fage 

Proiect, CH2MOO400 
Client 10, CH2M006 

Units DF AbslystlJ:tte Time Balch Mt!lhor.l 

u~l1<g I HSC 02103/01 0114 63'59 
uglkg 2 JAB 02105101 1049 63459 2 

Vnte Tim. h.p iI.te;' 

02102101 1500 6JJQ8 

J Indicates an estimated value. The rt3tllt wa:;; greater th;n tht detection tlinit. trut leSs, than the reporti;,g limit. 
U tndkat€$ the compound U.'RS analyzed for but not dcte~ted above the detection limit 

Th~ ahove s!lmplc is reported on a dry weight basis. 
This data report ha.;; been prepared and reviewed in accordance with General Engineering Labotiltories. Inc 
stanu:lro upetating procedures. Please direct any ques.tions 1u your Project Manager. Valerie DaVIS at 843-S~6-8171 Ext. MRS. 

_kevicweu by 



CH~M \1;11 Comr"n)' . 

A.cIOrc:s, , 3Ql1 S, W. Williston Road 
Gaillc;,vilh;. FL ~26Oa-3n3 

Herb Ktlh:y Conl~t; 

Pr,j)ccl' ChJ.r1e~lon N,,"n} ShipYRf(! 

Client Sampk tD: 

ranmdn 

S.m~le !D: 
Matt1:t' 
Collect Date' 
Receive Dat('!~ 
CCllC't.:lur: 
Moisillre: 

Qnalll1er 

Metal~ Artaly.'!rl,-lt:p Federal 

.1O.'W5i60!o Lt'kl ~ rd~rrll 
Ar~cnk 

L~~d 

Result 

2:30 
6670 

Tht' f"lIo~ Ing Prep. Metht?~a .wtrr:= p~rl(lJ:'mll!d 
Mtlhod DtJit:rlptJott. 

SWS46 J050a 
SW84'J, !050B 

~46 305013s PREP 
846 ':0508S PREP 

Tht' rl.lo,*lng Al1alytlc:tl MethooS' were performrd 
Mtlbod . Ducrlpllon-

l'\o!es: 

SWSd530508l60108 

SWI4530l0Bl60JOB 

Certificate of Analysis 

Rel"'n Date: February 8. 2001 

?:.agc o( 

Prolect: 5t6SBDG202 
37 J 09004 
Soil 
31.JAN·OI 
31·JAN·OI 
Clieflt 

Client !D: 
CH2MOti4t,,! 
CH2MO(l6 

14.7% 

vt OF AnalystDa~ "tIme Bt.tth Mtlhod 

!O3 SOl og/kg 2 HSC cr..J\)3/Q1 0119 63459 
395 581 og/kg 2 HSC 021<)&01 0335 63666 

An:::d,,« Vat. ·ft~~- '-rrq, iatCh-
.,]M OJ)O.'!/OI 1_~4~ 63580 
Kt(J\ <nI<nIOI 15()\) 633Q8 

'1 The Qualifiers i:t this tt~t1 are defined as: follows . 

., 

, ., 
,. 
, 

" 
., .. 
" , 

4 

•• Indicates ~he 20alyte is a surrogate <::ompound . 
Acro.d resuh is iess inan an1(!U!1t reported 
Acw:d result is. gn;atet thil1l atntlUhl reported 

< 
> 
1 
U 

Indicates an estimated value. The re.M!1t was greater than the detection limit but le$S than the reporting limit. 
Indicates the compound wa~ analyzed for but hot dete(ted above the detection limit 

The above sample is reported on.l dry weight basis. 
Th;s data report has i)een prepared and reviewed in accordance with General Engineering La.boratories. Inc. 
st:mdard operating procedures. Please direct any questions tu yuur Pruja:t Man:tg{:t. Valerie Davis at 843.556-8171 E:tt. 4485. 

Reviewed by 

61 3Citfd :aI 



Company: CH2M Hill 
Ad<lr,;:~s: 3011 S. W, Williston Road 

Gainel:vill<::. FL 3260g·392~ 

Certificate of Analvsis . 

Report Date: February 8.2001 
Conlan: Herh Kdicy 

Pr'J,icct: Charle~toh ~J.vnl Shl)'!}ard 

Client Sam pt. ID: 
Sample 10: 
Matt;}';: 
Collecl Date: 
Receive D3te: 
Collector. 

5 16EBDOl 01 
371 tlOOl 
Orou.nd \\'akr 
31·JA~·OI 
31·JA~·OI 
Clietlt 

Protect; 
Client lD: 

CH2MOO400 
CH2MOO5 

or 

Vn:nntter Qullflu Result UJ .. RL Ualb DF A .. ly.tIM. Tbm notch M.thod 
MWih Anal,..o;)!I-le1"' Federai 

3005/6010 /jad Ftd".l 
Arsenlc U 151 457 5.00 
k>d U 1.41 3.44 1.00 

The rollowtnl!: Prell Mrthod~ we~ DerfQrm~d 
• ~'&,.. _.';"';,- ".,-

Mtth!,d O~CTlpUon "'"dyn 
. - - .. 

SWB4, "lOlA tCP-TRACE SW84& 300SA FOG 

The rlJU01Vtng An!lJyUcaJ M~tbods ,,'ere JH:tfotltJ~d 
l\1~ih(.d iJts~rlp-U;; -- .. 

SWj46 ;OOlf60IOB 

Notes: 
The Qualifie:r~ in this rep0r1 are defined as follo","'5; 

U Jnmc<llcs the analyte is a Suttogate compound. 
< Actual result is less than amount reponed 
> Actual result is greater than llOOunl reported 

D ... 

07107101 

HSC 02102101 t7St 5~4J6 

TIm'- -prcpi.kh 
1200 63301 

J Indicates an estimated value. The result was grester than the detection limit. but le3s than the reporting nmit. 
U Indi(.;l\tes the compound was analy7.ed ror bur not detected above the dtUdion limit 

1lle: above srunpk is teported on an -as tec~ived" basis. 

Thl:;: dab report h!l.s been prepared and Rviewed in accordance with GeneraJ Engin~ring laboratories, Inc. 
standard operating procedure,. Please direct any queslions to your Project Manager. Valerie Davi •• t 843-556-8171 Exl 448~. 

Reviewed hy 

S, 38t1d :UI 
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.", SDG No.: 37110 
4 

ISampie ID: 37110001 

Contract: anMOO4o:J 

~U~ALNllHAL;' 

-1-
INORGANIC ANALYSIS DATA PACKAGE 

Method Type: SW-84 6 

ICHent ID: 0!7SB00701 

Lab Code: GEL Case No.: GEL SAS No.: 

!Matrix: TCLP I Date Received: 1(31/01 LeyeI: LOW 1% Solids: 100.00 

~-==========~----------------~======~--, 

.~ 

,.; 

"­
j 

., 

, 

CAS No. Analyte 

7440-3&-2 Arsenic 

7440-39-3 Barium 

7440-43-9 Cadmillln 

7440-47-3 Chromium 

7439-92-1 Lead 

7439·91-6 M=my 

1782-49-2 Selenium 

7440-22-4 Silver 

Color Before: 

Color Aller: 

Comments: 

Concentration Units C Qual 

25.2 ugIL B 

102 ugIL B 

3.610 ugIL U 

6.970 uglL U 

22.5 ugIL U 

0.480 ~ U 

23.7 ugIL U 

6.180 ugIL U 

Clarity Before: 

Clarity After: 

Analytical 
M DL Instrument ID Run 

P 24.6 TIM1 TracelCP2 20201 

P 4.870 TJA61 Trace ICP2 20201 

P 3.610 TIA61 Trace ICP2 20201 

P 6970 TIMI Trace ICP2 20201 

P 22.5 TJA61 Trace ICP2 20201 

AV G.480 PECVAA 2050lwpHg 

P 23.7 TJA61 Trac.rCP2 20201 

P 6.180 TJA61 Trace ICP2 20201 

Texture: 

Artifacts: 

16 
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l7"~/C 2.5 ,;ft?c- ~/(P 
SPICLU. WAST£ MANIFEST 7 uU,V-cA d 

Al'PROVAL_OR01OZOl5 ,,--. < ( 

g_~T1ON WlMOO! 

Geaentor. SOtmlDIVNAVAL ENG 

~NuJl"', ...... #1 
l.meatioll , Addrwa: POll 19tCJlt 

Te1e N .... ; su.74". 
aIARLI:S1'ON !!IC' ( 10 ) 

~; RICK N'lEIlON 
-' - ~ 

GtDeNtot~~ G:e::::4 ~ 

............. ro lIE COMPLETED BY 11lANSPOltTI:R * ............ . 

TnullpoI1erarWIIIh!: BtTI'LER WARE TRX Trvtk.c93 
n.ar.6/'7tDI 

............. TO BE COMPLETED BY OAKllIlXOE LANDI1LL ............ . 
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~ ., 
"" General Engineering Laboratories 

SDG N", 38777 

ISample!D: 38777001 

Contract: CH2M00400 

IMatrix: SOIL 

TOTAL METALS 
·1· 

INORGANIC ANALYSIS DATA PACKAGE 

\Client!D: CSI6SBD03LI 

Lab Code: GEL Case No.: GEL 

I Date Received: 3nnOOl Level: LOW 

SASNo.: 

I % Solids: 71.20 

Analytical 
CAS No. Analyte Concentration Units 

--~~----~~----~~ 
C Qual ~ __ ~D~L~~_I_ns_t_<u~m~e~n~t_ID _________ R __ u_n __ __ 

P 0.57 TJA61 Trace ICPI 30801 7440·38"2 Arsonic 2.57 mglkg 

7439"92"1 Lead 4.35 mgikg P 0.28 TJA61 Trace ICPI 30801 

Co]or Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

'" Comments: 

SW·846 
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, 
" "' General Engineering Laboratories 
oJ 

SDGNo.: 3'/;177 

I Sample ID: 38777002 

Contract: CH2M00400 

IMatrix: SOIL 

CAS No. Analyte 

7440-38-2 Arsenic 

7439-92-1 Lead 

Color Before: 

Color After: 

Comments: 

TOTAL METALS 
-1-

lNORGANIC ANALYSIS DATA PACKAGE 

Lab Code: GEL 

I Date Received: 3n12001 

Concentration Units 

5.86 mglkg 

20.7 mglkg 

C Qual 

Clarity Before: 

Clarity After: 

l\letliOd Type! SW-846 

IClient ID: CSI6SB04L1 

Case No.: GEL SASNo.: 

Level: WW I % Solids: 65.70 

Analytical 
M _--=D~L,-__ ~Inst=r:..:u::m=e::n::t~ID=-___ .:::R::u::n,-_ 

P 059 TJA61 'Iraco ICPl 30801 

P 0.29 TJA61 Traoo ICPI 30801 

Texture: 

Artifads: 

SW-846 
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:: General Engineering Laboratories 

~T\r" lII.T~. '10"7'7"7 
...., ..... '\,lr i' ........ JOI I f 

I Sample ID: 38777003 
.~ , Contl:'act: CH2MOO4OO 

IMatrix: SOIL 

.# CAS No. Analyt. 

7440·38·2 Arsenic: 

7439-92-1 Lead 

Color Before: 

Color After: 

COmnlents: 

~, 

J 

TOTAL METALS 
-1-

INORGANIC ANALYSIS DATA PACKAGE 

l'ylemod Type: SW-846 

IClient ID: CSI6CBD04Ll 

Lab Code: GEl. Case No.: GEl. SAS No.: 

I Date Received: 3nnOOl Level: LOW I % Solids: 72.60 

Analytical 
Concentration Units C Qual M DL Instrument ID Run 

1.93 mglkg P 0.56 TlA61 Trace ICPI 30801 

3.75 mgJkg P 0.27 TJA61 Trace lepl 30801 

Clarity Before: Texture: 

Clarity After: Artifacts: 

SW-846 
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Response to SCDEHC Comments to 
Interim Measure Work Plan 

AOC 516, Zone C 

Response to COl1l1TIents provided by Mr. Paul Bergstrand 

1. 

2. 

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. Tnis 1M 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: COl1l1TIent noted. CH2M-Jones understands that additional 
sampling, and possible excavation, may be required once the 
BeT 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 1M 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-
047GW007. There is no discussion of monitoring well abandonment in this 
document. This 1M 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 C047GW007. In accordance with 
R.61-71.lO of the South Carolina Well Standards and 
Regulations, the monitoring well will be properly abandoned 
prior to initiation of excavation activities. 



., 

... 

. , 
I 

3. 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 1M 
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 

l. Section 2.l.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 1M 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 1M 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 1M 
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 
4 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

5 to occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

6 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

7 follovled by detections of these same metals belov: the !'~1CL, or belov,r t.~e practicable 

8 quantitation limit. 

9 Groundwater samples collected in the vicinity of AOC 516 (C047GW006 through 

10 C047GWOlO) were evaluated as part of this 1M for groundwater quality. One additional 

11 groundwater sample from a direct-push technology (OPT) sample was collected. Oata from 

12 these wells are presented in Table 4-1. 

13 The data reported in Table 4-1 show that only one constituent (thallium, 3.9 J !!g/L) 

14 exceeded its primary MCL (2 !!g/L) in one groundwater well (C047GW007). This is an 

15 estimated value; and thallium was not detected in earlier, or subsequent, sampling rounds, 

16 indicating that the one detection is likely anomalous. Thallium also exceeded the MCL in 

17 the OPT sample (LC037GP22A) collected as part of the sanitary sewer investigation. The 

18 OPT sample results were not compared to MCLs as these samples likely contained 

19 suspended solids that elevated the concentration of metals, including thallium, in these 

20 samples. Thallium was not detected in any downgradient well. 

21 Arsenic did not exceed its MCL (50 !!g/L) in any groundwater well in, or adjacent to, AOC 

22 516 evaluated as part of this investigation. It exceeded its MCL in the DPT sample 

23 (C047GP22AC1, 95.7 !!g/L) collected as part of the sanitary sewer investigation (Zone L). It 

24 is likely that this sample contained suspended solids that elevated the concentration of 

25 arsenic, as no sample collected from any groundwater well in the area of AOC 516 

26 demonstrated similar levels of arsenic. The proposed IM to remove soil containing arsenic at 

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

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

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

GNV\OO3674233,RAL 1527_DOC 4·' 
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1 4.2 Potential Linkage to Sanitary Sewers (SWMU 37) 
2 The nearest investigated sanitary sewer to AOC 516 is adjacent to the site (refer to Figure 4-

3 1). As part of the SWMU 37 investigation, soil (boring and DPT) and water (DPT) samples 

4 were collected. A surface soil sample was collected from the west end of Building NSC 67, 

5 approximately 150 feet southeast of AOC 516 (LC037SP22B, refer to Figure 2-2), as part of 

6 the sub-zone C investigation in Zone L. In addition, DPT groundwater sample 

7 (LC037GP22AC1, refer to Figure 2-2) was collected adjacent to the sanitary sewer line of 

8 AOC 516, on the east side of the site. 

9 These samples were used to assess whether discharge of wastes to the sanitary sewer could 

10 have caused a release to the environment prior to the waste entering the main sanitary 

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

12 4.2.1 Sample LC037SP22B (Soil) 
13 Data for this surface soil sample were reported in the Draft Zone L RF! Report (EnSafe, 1998). 

14 The DPT soil samples were analyzed for volatile organic compounds (VOCs), metals and 

i5 cyanide. l~o voes were detected in DPT soil sample LC037SP22B. 

16 All detected inorganic constituents in sample LC037SP22Bwere below their respective SSLs 
",\ " 17 andlor reference concentrations except iron, which has no SSL and is an essential nutrient. 

18 Cyanide was not detected in sample LC037SP22B. 

"" 19 4.2.2 Sample LC037GP22A (Groundwater) 
., 20 Data for this sample were reported in the Draft Zone L RFI Report (EnSafe, 1998). A 

21 groundwater sample was collected in the vicinity of AOC 516 as part of the sewer 

22 investigation; a DPT sample was collected at the west end of Building NSC 66 (identified as 

23 037GP22A). No VOCs were detected in the sample. Although metals were targeted in the 

24 analysis, and 20 were detected, they were not compared to tap water standards, as the DPT 

25 samples contained significant solids. 

26 4.2.3 Conclusions Regarding Potential Linkage to Sanitary Sewers 
27 No data or evidence suggest that a release of waste from AOC 516 to the sanitary sewer has 

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

29 The lack of discernible groundwater contamination at the AOC 516 suggests that there has 

30 been no impact to groundwater from the section of sewer line connecting the site to the 

31 main sewer line. 

GNV\OO3676656-RAL 1527.DOe ,-, 
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I Based on these data, in addition to the planned removal of soil with elevated metals 

2 adjacent to the soil bori..-.,.g C047SB007, no further evaluation of potentialli."I1kage of .L
11 .. OC 516 

3 to the sanitary sewers is warranted. 

4 4.3 Potential Linkage to Storm Sewers (AOe 699) 
5 Potential linkage of a SWMU or AOe to the storm sewer refers to the possibility of a 

6 groundwater plume at a SWMU or Aoe migrating into a stormwater sewer from within 

7 which it would subsequently migrate into the water bodies around the eNc, or to the 

8 presence of a cross connection between the sanitary sewer and storm sewer, which could 

9 transport pollutants directly to surface waters. Regarding the first of these potential 

10 linkages, because arsenic was the only eoe identified in AOe 516 groundwater, and it was 

11 not detected above its MeL, there is no excessively contaminated groundwater phune to 

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

13 Regarding the second potential linkage issue, the available storm sewer maps show that 

14 there are storm sewers adjacent to AOe 516. In accordance with the approved Zone L RFI 

15 Work Plan, no samples were collected in Sub-zone C as part of the storm sewer investigation 

16 at AOe 699. The sampling scheme for AOe 699 was to investigate pipelines downgradient 

17 of industrial sources. No industrial source was identified at, or up gradient of AOe 516. 

18 Therefore, there is no reason to believe that a discharge of waste material into the storm 

19 sewer has occurred. 

20 

21 

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

the subject site is not warranted. 

22 4.4 Potential Linkage to Railroad Lines (AOe 504) 
23 The potential linkage of a SWMU or AOe to a railroad potentially applies only to SWMUs 

24 or AOes at which an investigated portion of the railroad system, identified as AOe 504 in 

25 the Zone L RFI Work Plan, passes through or directly adjacent to the AOe or SWMU. 

26 

27 

28 

No railroad lines are adjacent to AOe 516. The nearest railroad lines, identified as part of 

AOe 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 AOe 

29 504 and the subject site is not necessary. 

GNV\OO367665&-RAL 1527. DOC 4·3 
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1 4.5 Potential Migration Pathways to Surface Water Bodies 
2 Surface water was studied separately as part of the Zone J Draft RCRA Facility Investigation 

3 Report (EnSafe, 2000). The Zone J Draft RCRA Facility Investigation Report includes the 

4 investigated surface water bodies. The nearest investigated surface water bodies to AOC 516 

5 are the tributaries of Noisette Creek, approximately 1,700 feet to the north-northwest. The 

6 Cooper River is approximately 2,500 feet to the east. 

7 There are two possible migration pathways for contaminants to affect surface water: 

8 overland flow via stormwater runoff, and subsurface flow via groundwater. Due to the fact 

9 that significant source area contamination was not identified at AOC 516, and that the 

10 nearest water-receiving body is 1,700 feet to the north-northwest, surface water runoff from 

11 AOC 516 would not be an ecological concern at Noisette Creek. The only surface soil sample 

12 with elevated concentrations of COCs at AOC 516 was a single sampling location at AOC 

13 516, indicating an extremely small impacted area. The proposed 1M will remove the 

14 contaminated soil at this location; therefore, further evaluation of a potential pathway for 

15 contaminant migration via stormwater runoff is not warranted. 

16 A groundwater contaminant plume above applicable MCLs was not identified at AOC 516. 

17 Therefore, further evaluation of a potential contaminant migration via groundwater 

18 migration is not warranted. 

19 4.6 Potential Contamination in OWSs 
20 The potential contamination of OWSs issue refers to the possible presence of OWSs that has 

21 not yet been investigated at a SWMU or AOC as part of the RCRA or underground storage 

22 tank (UST) process. 

23 Neither the RFA nor the RFl refers to the presence or possible presence of an OWS at AOC 

24 516. 

25 Additionally, as part of a sitewide evaluation of the presence of OWSs, during the year 2000 

26 the Navy completed a comprehensive review of its records and facilities to identify the 

27 presence of OWSs. A list of 27 known OWSs were provided to the BCT members, including 

28 SCDHEC staff, at the BCT meeting in September 2000. Currently the best available data 

29 source on the presence of OWSs at the CNC, a copy of this list is provided in Appendix C. 

30 No OWS was identified at AOC 516; therefore, no further evaluation of this issue for AOC 

31 516 is warranted. 

GNV\OO3676656-RAL1527, DOC 4·4 
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2 Upon completion of a removal action, the goal of which is to reduce eoe concentrations to 

3 levels acceptable for future unrestricted use, land-use controls will not be necessary at AOe 
4 516. 
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TABLE 4-1 
AOC 516 Groundwater Well and Probe Results lor As, Sb, and TI 
1M ~Voik Plan, AGe 516, Building 233, Zone e 

Chemical Station ID Result (mg/L) Qualifier Date Collected MCl 

Antimony C047GW006 1.9 U 6/15/95 6.0 

C047GW006 2.1 U 1/24/96 6.0 

C047GW006 13.0 UJ 5/14/96 6.0 

C047GW006 4.4 U 6/11/96 6.0 
, 

C047GW007 1.9 U 6/14/95 6.0 

C047GW007 2.1 U 1/25/96 6.0 

C047GW007 13.0 UJ 5/14/96 6.0 

C047GW007 2.1 U 6/11/96 6.0 

,...n A "7"......IA '''''0 • n " aHl::ff'll:: 6.0 VV"1'I UVYVVU 0., V VI ,''',..,''' 

C047GWOOB 2.1 U 1/25/96 6.0 

C047GWOOB 13.0 UJ 5/15/96 6.0 

C047GWOOB 2.1 U 6/12/96 6.0 

C047GW009 1.9 U 6/15/95 6.0 

C047GW009 2.1 U 1/26/96 6.0 

C047GW009 13.0 UJ 5/15/96 6.0 

C047GW009 3.9 U 6/12196 6.0 

C047GW010 1.9 U 6/14/95 6.0 

C047GW010 2.1 U 1/25/96 6.0 

C047GW010 13.0 UJ 5/14/96 6.0 

C047GW010 2.2 U 6/12/96 6.0 

,,'<0, 

C047GWOOl 6.1 J 6/14/95 50.0 

C047GWOOl 10.9 1/25/96 50.0 

C047GWOOl 7.5 J 5/9/96 50.0 

C047GWOOl B.6 J 6/7/96 50.0 

C047GWOOl 25.3 J 1/15/99 50.0 

C047G\A/OO1 25.3 J 1/15/99 50.0 

Arsenic C047GW006 7.1 J 6/15/95 50.0 

C047GW006 3.B J 1/24/96 50.0 

C047GW006 2.5 UJ 5/14/96 50.0 

C047GW006 4.3 J 6/11/96 50.0 

C047GW007 3.2 U 6/14/95 50.0 

C047GW007 2.5 U 1/25/96 50.0 

C047GWOO7 2.5 UJ 5/14/96 50.0 

C047GW007 2.5 UJ 6/11/96 50.0 

, 
C047GWOOB 3.2 U 6/15/95 50.0 

C047GWOOB 2.5 U 1/25/96 50.0 

C047GWOOB 2.5 UJ 5/15/96 50.0 

C047GWOOB 2.5 UJ 6/12/96 50.0 

GNVlOO3676656-RAL 1527. DOC 



TABLE 4·1 (CONTINUED) 
Aoe 516 Groundwater Well and Probe Results for As, Sb, and TI 
iM Work Pian, AGe 516, BUlidmg 233, Zone e 

Chemical Station 10 Result (mglL) Qualifier 
C047GW009 3.2 U 
C047GW009 2.5 U 
C047GW009 2.5 UJ 
C047GW009 2.5 UJ 

C047GW010 3.2 U 
C047GW010 2.5 U 
C047GW010 2.5 UJ 
C047GW010 2.5 UJ 

C047GWOOI 4.5 U 
C047GWOOl 2.7 U 
C047GWOOl 2.7 UJ 
C047GWOOl 2.7 UJ 
C047GWOOl 3.1 U 
C047GWOOl 3.1 U 

Thallium C047GW006 4.5 U 
C047GW006 5.1 U 
C047GW006 3.4 U 

" C047GW006 2.7 UJ 

C047GW007 4.5 U 
C047GW007 2.7 U 
C047GW007 3.9 J 

# C047GW007 2.7 UJ 
~ 

C047GW008 4.5 U 
C047GW008 2.7 U 
C047GW008 3.4 U 
C047GW008 2.7 UJ 

C047GW009 4.5 U 
C047GW009 4.6 U 
C047GW009 3.4 U 
C047GW009 2.7 UJ 

C047GW010 4.5 U 
C047GW010 2.7 U 
C047GW010 3.4 U 
C047GW010 2.7 UJ 

Bold values are detected concentrations above the MeL. 
~ Highlighted Station Ids represent OPT samples. 

Result is equal to reported value, 
U Not detected. 
J Detected with estimated concentration reported. 

UJ Not detected with estimated detection limit reported. 
.~ 
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Date Collected MCL 
6/15/95 50.0 
1/26/96 50.0 
5/15/96 50.0 
6/12/96 50.0 

6/14/95 50.0 
1/25/96 50.0 
5/14/96 50.0 
6/12/96 50.0 

6/14/95 2.0 
1/25/96 2.0 
5/9/96 2.0 
6/7/96 2.0 
1/15/99 2.0 
1/15/99 2.0 

6/15/95 2.0 
1/24/96 2.0 
5/14/96 2.0 
6/11/96 2.0 

6/14/95 2.0 
1/25/96 2.0 
5/14/96 2.0 
6/11/96 2.0 

6/15/95 2.0 
1/25/96 2.0 
5/15/96 2.0 
6/12/96 2.0 

6/15/95 2.0 
1/26/96 2.0 
5/15/96 2.0 
6/12/96 2.0 

6/14/95 2.0 
1/25/96 2.0 
5/14/96 2.0 
6/12/96 2.0 

,., 
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Mr. John Litton, P.E. 

DEPARTMENT OF THE NAVY 
SOUTHERN DlVlSON 

NAVAl FACIUTIES ENGINEERING COMM.MID 

P.O. BOX 190010 

2155 EAGLE DRIVE 

NORTH CHARLESTON, S.C. 290419-8010 

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 

5090/11 
Code 18Bl 
27 November, 2000 

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 
recmirement' ofconclition TV.R.2 of the RCRA Part R nermit issued to the Navv bv the South 
--~J.~' - ~ - - - - ,----- - ---- -- ---- ------- ---- - J.---- --- --- - - .. " 

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. 

Copy to: 
SCDHEC (4), 
USEPA (Dann Spariosu) 
CSO Naval Base Charleston (Matt Humphrey) 
CH2M-Hill (Dean Williamson) 

Sincerely, 

Matthew A.Hunt, P.E. 
Environmental Engineer 
'P.D !! r n;,,;,,;rm 
J..JJ. ........ ......., J..J~~~ ... uv_u. 



CH2MHILL 

November 21, 2000 

John Litton, P .E. 
Director 
Division of Hazardous and L"liCCtiOllS \Vastes 
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 S.w. Williston Road 

Gainesville. FL 

32608·3928 

Mailing address: 

po. Box 147009 

Gainesville. FL 

32614-7009 

Tel 352.335.7991 

Fax 352.335.2959 

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, 

Dean Williamson, P.E. 

XC: Tony HUI1t/J'Javy, 'vV / att 
Mihir Mehta/SCDHEC 
Cary 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, 12000342 

~~k~ 
Dean Williamson, PoE 

I / Date 
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2 In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

3 closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

4 closure and transition of property to the community. The Charleston Naval Complex (CNC) 

5 was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

6 NA VBASE on April 1, 1996. 

7 CNC Corrective Action (CA) activities are being conducted under the Resource Conservation and 

8 Recovery Act (RCRA); th.e South Carolina Department of Health and Environmental Control 

9 (SCDHEC) is the lead agency for CA activities at the site. All RCRA CA activities are performed 

10 in accordance with the Final Permit (Permit No. SCO 170 022 560). 

11 In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

12 and remediation services at CNC This submittal has been prepared by CH2M-Jones to 

13 document the basis for an Interim Measure Work Plan (1M WP) at Area of Concern (AOC) 

14 516 in Zone C of the CNC 

15 1.1 Background and Summary for Interim Measure Work Plan 
16 As part of RCRA CA activities, a RCRA Facility Investigation (RFI) report was finalized for 

17 Zone C (EnSafe Inc. [EnSafe], 1997). Zone C is located on the western edge of the northern 

18 portion of the CNC It is bounded by McMillian Avenue to the south; Hobson Avenue to the 

19 east; Avenue "D" to the northeast; and the CNC property boundary to the west and north. 

20 Figure 1-1 shows the location of Zone C with respect to the CNC Detailed figures depicting 

21 AOC 516 are presented in Section 2.0 of this 1M WP. 

22 The RFI for AOC 516 was conducted concurrently and in combination with the RFI for Solid 

23 Waste Management Unit (SWMU) 47. However, this 1M WP strictly focuses on the 

24 evaluation of data that is relevant to AOC 516. The data are discussed in detail in Section 2.0. 

25 Arsenic in surface soil at a single sampling location, C047SB007, was detected above its 

26 reference concentration. For Lone C, the reference concentration for arsenic is 14.1 milligrams 

27 per kilogram (mg/kg). Although this soil was sampled as part of the SWMU 47 RFI, it is 

28 located very close to AOC 516. At the same sampling location lead was detected at 1,120 

29 mg/kg, which is above the cleanup level of 400 mg/kg typically established for unrestricted 
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(residential) land use. However, due to the limited area of lead contamination, it was not 

identified as a chemical of concprn (con in the RFI renort. No COCs were identified for - -- -- ,---; - -r-

3 subsurface soils of the combined AOC 516/ SWMU 47 site. The subsurface soil was 

4 determined not to represent a risk to shallow groundwater. 

5 

6 

CH2M-Jones has determined that removal of the small area of soil containing metals around 

soil boring 0475B007 is appropriate, and should enable closeout of AOC 516 in a condition 

7 that is suitable for future unrestricted use (i.e., with no land-use controls). Accordingly, 

8 CH2M-Jones has prepared this 1M WP to describe the proposed approach to excavating and 

9 disposing of this soil. Comments received from SCDHECon the portions of this 1M WP that 

10 address the proposed approach to soil remediation will be adjudicated with SCDHEC prior 

11 to implementing the 1M. 

12 Once the 1M is complete, it is anticipated that no further remedial action will be required and 

13 the 1M may be considered as the final remedy for the site. At that time, the status of the site 

14 couId be modified to no further action (NFA). Prior to changing the status of any site to NFA 

15 in the CNC RCRA CA permit, the BRAC Clean-Up Team (BCT) agrees that the following 

16 issues should be considered: 

17 

18 

19 

20 

21 

22 

23 

• Status of the RFI 

• 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 / AOC to AOC 504 (investigated railroad lines) 

Potential linkage to surface water bodies (Zone J) 

Relevance or need for land-use controls at the site 24 

25 Information regarding these issues is also provided in this 1M WP to expedite the evaluation 

26 of site closure once the 1M is complete. Comments received from SCDHEC on these closeout 

27 issues will be addressed in the 1M Completion Report, which will be prepared upon 

28 completion of the 1M. 

29 

30 

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 

31 policy, the Statement of Basis will be made available for public comment, allowing the 

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

GNV\OO3676656-RAL 1527DOC ,., 



'" 

, 

, , 
, 
~ 

, 
'C<" 

, , 

1M WORK PLAN AOC 516, BUILDING 233, ZONE C 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
NOVEMBER 2000 

1 

2 

3 

Restoration Advisory Board (RAB) of its intent to implement this 1M once the 1M WP has 

been approved. The RAB may also then provide comments to the BCT on behalf of the 

public concerning the proposed 1M activities. 

4 1.2 Document Organization 
5 This 1M WP consists of the following five sections, including this introductory section: 

6 1.0 Introduction - Presents the purpose of the 1M WP and background information 

7 pertaining to the site. 

8 2.0 Technical Basis and Rationale for Interim Measure - Provides a brief overview of the 

9 site and previous investigations. 

10 3.0 Interim Measure Work Plan - Presents details associated with the proposed site cleanup 

11 plan. 

12 4.0 Summary of Information Related to Site Closeout Issues - Summarizes the site 

13 closeout issues. 

14 5.0 References - Lists the references used in this document. 

15 Appendix A contains excerpts from the Zone C RFI. 

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

17 evaluation of the benzo(a)pyrene equivalent (BEQ) reference concentration calculation. 

18 Appendix C contains a list of the 27 known OWSs at the CNC. 

19 Tables and figures appear at the end of their respective sections. 
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2.0 Technical Basis and Rationale for Interim 
Measure 

3 2.1 Brief Overview of Site and Previous Investigations 
4 AOC 516, Building 233, is located to the west of Buildings NSC-64, 66, and 67, in the block 

5 formed by Turnbull Avenue West, Second Street West, Avenue D, and Avenue F. An aerial 

6 view of AOC 516 and the surrounding area is presented in Figure 2-1. The site was used for 

7 spray-washing vehicles and equipment from 1972 until the 1980s. Following this time 

8 period the area has been used for recharging lead-acid batteries. The RCRA Facility 

9 Assessment (RF A) completed by EnSafe in 1995 identified the following chemicals of 

10 potential concern (COPCs) resulting from operations: lead and other metals, battery acids, 

11 solvents, and petroleum hydrocarbons. An RFI work plan was developed for AOC 516, 

12 which included these COPCs as target analytes. 

13 2.1.1 RFI Status and Conclusions 
14 The status of the Zone C RCRA Facility Investigation Report is final (EnSafe, 1997). Results of 

15 the RFI for AOC 516 are discussed in Section 10.2 of the Zone C Final RFI Report. In addition 

16 to the soil and groundwater samples that were collected at AOC 516 as part of the Zone C 

17 RFI, additional soil and groundwater samples were collected adjacent to AOC 516 as part of 

18 the Zone L investigation for SWMU 37, sanitary sewers. The results of these analyses were 

19 provided in the Draft Zone L RFI Report (EnSafe, 1998). 

20 Brief Summary of Soil Results from the Zone C RFI 
21 Initially, two soil borings (C516SBOOI and C516SB002) were installed specifically as part of 

22 the AOC 516 RFI. Soil boring C047SB007, which is very close to AOC 516 (see Figure 2-2), 

23 was installed as part of the RFI for SWMU 47. This boring is included in this analysis of 

24 AOC 516 soil. Four additional soil borings (C516SBCOI through C516SBC04) were 

25 subsequently installed around soil boring C047SB007. Soil sampling locations in the vicinity 

26 of AOC 516 are presented in Figure 2-2. 

27 Surface Soil 

28 Results of surface soil analyses were compared in the RFI to applicable screening criteria 

29 (U.s. Environmental Protection Agency [EPA] Region III residential risk-based 

30 concentrations [RBCs] or background values). 
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1 Analytes that exceeded the screening criteria were further evaluated in the risk assessment 

2 to determine which of these parameters were considered eoes at the combined AOC 

3 516/SWMU 47 (see section 10.2.6 of the Zone e RFl; Table 12.2.24 from the RFl is included 

4 

5 

in Appendix A). This analysis resulted in the identification of the following eoes for the 

combined AOC 516/SWMU 47: 

6 • Arsenic 

7 

8 

• Beryllium 

• Thallium 

9 • BEQs 

10 ... !i .. s mentioned Lrt Section 1.0, although lead \,\7as not iden~ ... fied as a cae hTl t.~e RFI report, it 

11 was detected above its typical residential cleanup level at one location within the combined 

12 AOe 516/SWMU 47. A brief discussion of lead concentrations at AOe 516 is included in 

13 this and subsequent sections of this 1M WP. This work plan will also address the presence of 

14 lead in site soils. 

15 Table 2-1 presents a summary of the surface soil eoc data for samples collected in the 

16 vicinity of AOC 516. Each of the analytes is discussed below. 

17 Arsenic 
18 Arsenic was detected in seven surface soil samples collected in, or adjacent to, AOC 516 (see 

19 Table 2-1). Of these, one sampling location (e047SB007, 28.7 mg/kg) was reported above the 

20 Zone e reference value of 14.1 mg/kg, but below the soil screening level (SSL) of 29mg/kg, 

21 using a dilution attenuation factor (DAF) of 20. The four sampling locations around this 

22 location were all reported below the reference concentration, indicating only a limited area 

23 of arsenic-containing soiL This 1M WP recommends removal of this small area of soil, which 

24 will also result in the elimination of arsenic as a eoc at AOe 516. 

25 

26 

27 

28 

Beryllium 
Beryllium was identified as a eoe in the combined AOe 516/SWMU 47 RFl report. 

However, review of the data relevant to the evaluation of Aoe 516 (see Table 2-1) indicates 

that beryllium did not exceed the Zone e reference value of 0.98 mg/kg at any location 

29 vvitllin, or iITunediately adjacent to, AOC 516. TI-Lerefore, berylliuill is not considered a COC 

30 at AOC 516 and will not be discussed further in this IM WP. 
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Table 2-1 presents analytical results for thalliuill in soil sarnples collected near AOC 516. 

Thallitun was detected in a single surface soil sample (C047SB007, 2.1 mg/kg) collected in, 

or adjacent to, AOC 516. This value is above the Zone C reference value (which for thallitun 

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 thallitun-containing soil. 

BEQs 

11 Polynuclear aromatic hydrocarbons (PAHs), expressed as BEQs, Were identified as a COC in 

12 the combined AOC 516/SWMU 47, based on exceedances of the RBC of 88 micrograms per 

13 kilogram (lJ.g/kg) (Section 10.2.6.5, of the Zone C RFI, pgs. 10.2.53 and 59 and an excerpt 

14 from Table 10.2.13 from the RFI are included in Appendix A). P AHs are routinely detected 

15 in non-impacted as well as impacted areas of the CNC. The detected P AHs, and resulting 

16 calculated BEQs, i..">1 the non~i..T.pacted areas (grid-based samples) of Zone C \vere used to 

17 calculate a mean BEQ value to be used as a reference concentration. The data, and analysis, 

18 of the Zone C grid-based samples and a figure indicating the sample locations are included 

19 in Appendix B. The mean BEQ value in the grid-based samples is 613.0 IJ.g/kg, with a range 

20 of 348.0 to 749.5lJ.g/kg. 

21 A comparison of calculated BEQ values from AOC 516 to the grid-based sample results 

22 indicates that BEQ values within AOC 516 are within the range of Zone C background 

23 values. As such, BEQs are no longer considered to be a COC in surface soils at AOC 516. 

24 Lead 
25 Although lead was not identified as a COC at AOC 516/SWMU 47, it was identified as a 

26 COPC based upon its detection above the typical residential cleanup level of 400 mg/kg at 

27 one location (C047SB007, 1,120 mg/kg). As noted in Section 10.2.6.5 (pg. 10.2.56 of the RFI is 

28 included in Appendix A) of the Zone C RFI (EnSafe, 1997), the mean site and mean 

29 

30 

31 

32 

"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 C047SB007 will also 

result in the removal of lead-contaminated surface soil greater than 400 mg/kg. 
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Subsurface soil samoles were collected as Dart of the RFI at each of the soil borin!': 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 (C047SB007, 1.8 mg/kg) above its SSL and 

backgrolffid value; but was detected only once in one grolLndwater sample (C047GW007; 

3.9 J i-!g/L) collected in, or adjacent to, AOC 516. 'This is an estimated value, as indicated by 

12 the OJ" qualifier. During two previous sampling rounds at this location, thallium was not 

13 detected. Additionally, thallium was not detected in a sample collected from the same well 

14 one month later, indicating that it is not likely that the AOC 516 soil is leaching to the 

15 surficial aquifer. 

16 On the basis of these data, the risk assessment did not identify any COCs for subsurface soil 

17 at AOC 516/SWMU 47. 

18 2.2 Summary 
19 Surface soil sample C047SB00701, collected as part of the SWMU 47 investigation, was 

20 found to contain arsenic and thallium at concentrations above their respective reference 

21 concentrations, but below levels that represent a risk to shallow groundwater. Lead was also 

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

23 'The results of surface samples collected around C044SB007 (C516SBCOI through 

24 C516SBC04) were all below the arsenic reference value and the lead residential cleanup 

25 level, indicating that the extent of contaminated soil in this area is limited. Figure 2-3 

26 presents the arsenic and lead concentrations in surface soils. Although these samples were 

27 not analyzed for thallium, thallium was not detected in any soil sample above its RBC value. 

28 Excavation to a depth of approximately one foot in the area defined by sample locations 

29 C516SBCOl to C516SBC04 would remove site surface soils contaminated with arsenic above 

30 the reference concentration, and lead above the residential cleanup level. A goal of this 1M 

31 

32 

will be to remove soil in the target excavation area containing arsenic concentrations above 

the reference concentration, and lead above the residential cleanup level. 
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Because of the detection of elevated arsenic and lead at a single surface soil sample 

(C0475BOO7) in AOC 516, CH2M-Jones is proposing a focused soil excavation 1M to remove 

3 this small area of soil containing arsenic and lead. Additionally, the excavation will include 

4 the thallium-containing surface soil identified in the RFI. 

5 With the reduction of the arsenic and lead levels in AOC 516, the site will be suitable for 

6 future unrestricted land use. The cleanup level for arsenic would need to be protective of 

7 human health and groundwater. The target arsenic cleanup level for surface soil (0-1 foot) is 

8 the background level established in the Zone C RFI (14.1 mg/kg). The cleanup level for lead 

9 is the residential cleanup goal of 400 mg/kg for surface soils . 
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TABLE 2·1 
Soil Data for COCs Identified in RFI 
1M Work Plan, AOC 516, Building 233, Zone C 

Background or 
Constituent Station 10 Result Qualifier Date Collected Reference Value 

Surface Soil 

Arsenic C047SB007 27.80 04/14/95 14.1 

C516SB001 4.20 04/05/95 14.1 

C516SB002 0.34 U 04/05/95 14.1 

C516SBC01 2.10 03/09/99 14.1 

C516SBC02 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 

." 0.51' J Thallium C047SB007 2.10 04/14/95 
~ C516SB001 0.50 U 04/05/95 0.51' J 

~ C516SB002 0.48 U 04/05/95 0.51' 
"" 

... 
400b d Lead C047SB007 1120.0 04/14/95 

'" C516SB001 29.6 J 04/05/95 400b , 
, C516SB002 3.9 J 04/05/95 400b , 

.... C516SBC01 28.0 03/09/99 400b 
. , 

C516SBC02 36.7 03/09/99 400b 
"-

400b i C516SBC03 11.2 03/09/99 
. ., 

C516SBC04 3.7 03/09/99 400b 
J 

) 
BEQs C047SB007 841 04/14/95 613' ... 

C516SB001 408.7 04/05/95 613' 

'" C516SB002 701.6 U 04/05/95 613' 

" All units in mg/kg, except BEQs which are in !lg/kg. 

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

,,' , Proposed reference concentration based on Zone C grid·based samples. 
~ ,-'" , b Residential cleanup level. 

" ' Detection limit is equal to reference concentration for thallium. 
J 

Result is equal to reported value. 
U Not detected. 

.... J Detected with estimated concentration reported. 

d 
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The objective of the 1M is to remove surface soils in the vicinity of sampling location 

C047SB007 with arsenic concentrations greater than Zone C background levels (surface, 14.1 

4 mg/kg). This objective includes the removal of lead-contaminated soil with concentrations 

5 above the residential cleanup level of 400 mg/kg. Following removal of the contaminated 

6 soils, the site will be backfilled with clean fill and repaved. 

7 This 1M is expected to be the only and final remedial action taken at AOC 516. After arsenic 

8 and lead levels have been reduced, and SCDBEe has revievved and approved the ]},,1 

9 Completion Report and associated site closeout documentation, the site will fulfill NFA 

10 requirements as agreed to by the BCT. A Statement of Basis recommending NFA then will 

• 11 be prepared for public comment. Upon receipt of public comments and preparation of 

12 appropriate responses, the RCRA CA permit will be modified. 

13 The remainder of this section describes the components of the 1M. 

14 3.1 Health and Safety 
15 All work completed as part of this 1M will be performed in accordance with the CH2M-

16 Jones Site-Specific Health and Safety Plan. 

4 

? 17 3.2 Sampling and Analysis Plan 
18 All investigative work will be performed in accordance with the Comprehensive Sampling 

19 and Analysis Plan (CSAP) portion of the RFI Work Plan (EnSafe, 1996). 

20 3.3 Contaminant Delineation 
21 The soil samples previously collected adequately define the maximum extent of the 

22 excavation. The only surface soil sample collected with an arsenic concentration above the 

23 reference concentration was C047SB007. Arsenic was not detected in any of the other four 

24 surface soil borings (C516SBCOl through C516SBC04) collected around this location and no 

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

26 The lead concentration for the surface sample collected at C047SB007 (1,120 mg/kg) was 

27 above the residential cleanup level (400 mg/kg). Lead was not detected above the 
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1 residential cleanup level in any of the four surface soil borings (C516SBCOI through 

2 C516SBC04). Therefore, the maximum limit of the excavation is determined by four soil 

3 borings, C516SBCOI through C516SBC04 (see Figure 3-1). 

4 Prior to excavation, additional soil samples will be collected and analyzed for arsenic and 

5 lead from two soil locations to determine if the areal extent of the excavation can be 

6 reduced. The maximum areal extent has been established, but may be an overestimation of 

7 the necessary excavation area. As such, surface soil samples will be collected from two new 

8 sampling locations (identified as C516SBD01 and C516SBD02). These samples will be 

9 located approximately 10 feet to the east, and north, of C047SB007 (see Figure 3-2). 

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

11 will be clearly marked by staking the site. 

12 3.4 Pre-Excavation Activities 
13 To prepare for the start of onsite operations, CH2M-Jones will notify the necessary agencies, 

14 departments, and utilities regarding planned activities at the project site. No permits are 

15 necessary for completing the removal of soils at AOC 516. 

16 CH2M-Jones will examine the site for existing water, electricity, natural gas, telephone, or 

17 other utility lines that are potential hazards at the site. Utilities will be clearly marked and 

18 identified. 

19 CH2M-Jones requires and places significant emphasis on the health and safety for our own 

20 personnel, our subcontractors, and the local community. Once all site personnel have arrived 

21 on site as part of the mobilization, a project briefing and health and safety orientation 

22 meeting will be held. Work areas will be designated, and site control procedures, including 

23 work area barricades, daily site security, and site cleanliness and maintenance procedures 

24 will be reviewed and implemented. Vehicle access areas will be identified and site traffic will 

25 be monitored. 

26 3.4.1 Site Security Zones 
27 The contaminant levels reported at AOC 516 are within a range considered protective of 

28 industrial workers. Therefore, personnel working at the site will be required to comply with 

29 wearing Level 0 personal protective equipment (PPE). 

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

31 or falling hazards. 
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Site pTepaTation and Temoval 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 1M. 

6 3.5 Support Activities 

7 3.5.1 Waste Management 
8 Three waste streams will be generated as part of this 1M: excavated soils and asphalt, 

9 decontamination wastes, and PPE. No hazardous wastes are expected to be generated as a 

10 result of this 1M. Excavated soils will be characterized in accordance with South Carolina 

11 Hazardous Waste Management Regulations (Section SCDHEC R61-79.261), and disposed 

12 of in accordance with all applicable regulations and permits. Assuming soils will be 

13 characterized as non-hazardous, they will be sent, along with the excavated asphalt, to a 

14 subtitle D landfilL Decontamination wastes and PPE also will be disposed of in accordance 

15 ~Nit..1-t regulations. 

16 Offsite transportation and disposal will be performed by properly permitted and licensed 

17 subcontractors. Materials designated for offsite disposal will be documented, tracked, and 

18 their disposition verified. This information will be reported in the 1M Completion Report. 

"" 19 3.5.2 Equipment Decontamination 
" 
~. 20 Decontamination of personnel, sampling and removal equipment, and materials will be in 
'" , 21 accordance with the CH2M-Jones Site-Specific Project Health and Safety Plan . 
. " , 
d 

" 22 3.6 Excavation of Soils , 

23 3.6.1 Cleanup Criteria 
24 As described in Section 2.1.1 of this 1M WP, the arsenic cleanup criterion is 14.1 mg/kg for 

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

26 3.6.2 Excavation 
27 Figure 3-1 presents the maximum areal extent of the excavation. The area may be somewhat 

28 reduced based on the results of the delineation sampling. 
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Removal of soils around the soil boring C047SB007 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 airborne 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 

defi.ne 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 

13 restored to match the original pavement and grade. 

14 

15 

16 

3.7 Interim Measure Completion Report 
A final report will be submitted within 90 days of approval of the 1M WP. The report will 

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

17 • Excavated volumes 

18 

19 

20 

21 

22 

23 

• Nature and volume of waste generated 

• Waste disposal 

• Sampling results 

• Site photographs 

• Problerns encountered 

• Other information that would be helpful in evaluating the 1M 
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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 

7 followed by detections of these same metals below the MCL, or below the practicable 

8 quantitation limit. 

9 Groundwater samples collected in the vicinity of AOC 516 (C047GW006 through 

10 C047GWOI0) were evaluated as part of this 1M for groundwater quality, One additional 

11 groundwater sample from a direct-push technology (OPT) sample was collected, Oata from 

12 these wells are presented in Table 4-L 

13 The data reported in Table 4-1 show that only one constituent (thallium, 3,9 J llg/L) 

14 exceeded its primary MCL (211g/L) in one groundwater well (C047GW007). This is an 

15 estimated value; and thallium was not detected in earlier, or subsequent, sampling rounds, 

16 indicating that the one detection is likely anomalous. Thallium also exceeded the MCL in 

17 the OPT sample (LC037GP22A) collected as part of the sanitary sewer investigation. The 

18 OPT sample results were not compared to MCLs as these samples likely contained 

19 suspended solids that elevated the concentration of metals, including thallium, in these 

20 samples, Thallium was not detected in any downgradient well. 

21 Arsenic did not exceed its MCL (50 llg/L) in any groundwater well in, or adjacent to, AOC 

22 516 evaluated as part of this investigation. It exceeded its MCL in the OPT sample 

23 (C047GP22ACl, 95.711g/L) collected as part of the sanitary sewer investigation (Zone L). It 

24 is likely that this sample contained suspended solids that elevated the concentration of 

25 arsenic, as no sample collected from any groundwater well in the area of AOC 516 

26 demonstrated similar levels of arsenic. The proposed 1M to remove soil containing arsenic at 

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

28 

29 

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. 
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1 4.2 Potential Linkage to Sanitary Sewers (SWMU 37) 
2 The nearest investigated sanitary sewer to AOC 516 is adjacent to the site (refer to Figure 4-

3 1). As part of the SWMU 37 investigation, soil (boring and OPT) and water (OPT) samples 

4 were collected. A surface soil sample was collected from the west end of Building NSC 67, 

5 approximately 150 feet southeast of AOC 516 (LC037SP22B, refer to Figure 2-2), as part of 

6 the sub-zone C investigation in Zone L. In addition, OPT groundwater sample 

7 (LC037GP22AC1, refer to Figure 2-2) was collected adjacent to the sanitary sewer line of 

8 AOC 516, on the east side of the site. 

9 These samples were used to assess whether discharge of wastes to the sanitary sewer could 

10 have caused a release to the environment prior to the v;aste entering the 111ain sanitarj 

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

12 4.2.1 Sample LC037SP22B (Soil) 
13 Oata for this surface soil sample were reported in the Draft Zone L RFI Report (EnSafe, 1998). 

14 The OPT soil samples were analyzed for volatile organic compounds (VOCs), metals and 

15 cyanide. No VOCs were detected in OPT soil sample LC037SP22B. 

16 All detected inorganic constituents in sample LC037SP22B were below their respective SSLs 

17 and/ or reference concentrations except iron, which has no SSL and is an essential nutrient. 

18 Cyanide was not detected in sample LC037SP22B. 

19 4.2.2 Sample LC037GP22A (Groundwater) 
20 Oata for this sample were reported in the Draft Zone L RFI Report (EnSafe, 1998). A 

21 groundwater sample was collected in the vicinity of AOC 516 as part of the sewer 

22 investigation; a OPT sample was collected at the west end of Building NSC 66 (identified as 

23 037GP22A). No VOCs were detected in the sample. Although metais were targeted in the 

24 analysis, and 20 were detected, they were not compared to tap water standards, as the OPT 

25 samples contained significant solids. 

26 4.2.3 Conclusions Regarding Potential Linkage to Sanitary Sewers 
27 No data or evidence suggest that a release of waste from AOC 516 to the sanitary sewer has 

28 resulted in a release to the enviroruneni between the AOe and the l1lain sewer line. 

29 The lack of discernible groundwater contamination at the AOC 516 suggests that there has 

30 been no impact to groundwater from the section of sewer line connecting the site to the 

31 main sewer line. 
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1 Based on these data, in addition to the planned removal of soil with elevated metals 

2 adjacent to the soil boring C047SB007, no further evaluation of potential linkage of AOC 516 

3 to the sanitary sewers is warranted. 

4 4.3 Potential Linkage to Storm Sewers (AOe 699) 
5 Potential linkage of a SWMU or AOC to the storm sewer refers to the possibility of a 

6 groundwater plume at a SWMU or AOC migrating into a stormwater sewer from within 

7 which it would subsequently migrate into the water bodies around the CNC, or to the 

8 presence of a cross connection between the sanitary sewer and storm sewer, which could 

9 transport pollutants directly to surface waters. Regarding the first of these potential 

10 linkages, because arsenic was the only COC identified in AOC 516 groundwater, and it was 

11 not detected above its MCL, there is no excessively contaminated groundwater plume to 

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

13 Regarding the second potential linkage issue, the available storm sewer maps show that 

14 there are storm sewers adjacent to AOC 516. In accordance with the approved Zone L RFI 

15 lA/ork Plan, no samples Vlere collected in Sub-zone C as part of the storm se\ver investigation 

16 at AOC 699. The sampling scheme for AOC 699 was to investigate pipelines downgradient 

17 of industrial sources. No industrial source was identified at, or up gradient of AOC 516. 

18 Therefore, there is no reason to believe that a discharge of waste material into the storm 

19 sewer has occurred. 

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

21 the subject site is not warranted . 

22 4.4 Potential Linkage to Railroad Lines (AOe 504) 
23 The potential linkage of a SWMU or AOC to a railroad potentially applies only to SWMUs 

24 or AOCs at which an investigated portion of the railroad system, identified as AOC 504 in 

25 the Zone L RFI Work Plan, passes through or directly adjacent to the AOC or SWMU. 

26 No railroad lines are adjacent to AOC 516. The nearest railroad lines, identified as part of 

27 AOC 504 in the Zone L RFI Work Plan, are located more than 800 feet to the northeast of the 

28 site. Based on this information, further evaluation of a potential linkage between the AOC 

29 504 and the subject site is not necessary. 
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1 4.5 Potential Migration Pathways to Surface Water Bodies 
') 2 Surface water was studied separately as part of the Zone J Draft RCRA Facility Investigation 

3 Report (EnSafe, 2000). The Zone J Draft RCRA Facility Investigation Report includes the 

4 investigated surface water bodies. The nearest investigated surface water bodies to AOC 516 

5 are the tributaries of Noisette Creek, approximately 1,700 feet to the north-northwest. The 

6 Cooper River is approximately 2,500 feet to the east. 

7 There are two possible migration pathways for contaminants to affect surface water: 
~ 

8 overland flow via storrnwater runoff, and subsurface flow via groundwater. Due to the fact 

9 that significant source area contamination was not identified at AOC 516, and that the 

10 

11 AOC 516 would not be an ecological concern at Noisette Creek. The only surface soil sample 

12 with elevated concentrations of COCs at AOC 516 was a single sampling location at AOC 

13 516, indicating an extremely small impacted area. The proposed 1M will remove the 

14 contaminated soil at this location; therefore, further evaluation of a potential pathway for 

15 contaminant migration via storrnwater runoff is not warranted. 

16 A groundwater contaminant plume above applicable MCLs was not identified at AOC 516. 

17 Therefore, further evaluation of a potential contaminant migration via groundwater 

18 migration is not warranted. 

/ 19 4.6 Potential Contamination in OWSs 
20 The potential contamination of OWSs issue refers to the possible presence of OWSs that has 

21 not yet been investigated at a SWMU or AOC as part of the RCRA or underground storage 

22 tank (UST) process. 

23 Neither the RFA nor the RFl refers to the presence or possible presence of an OWS at AOC 

24 516. 

25 Additionally, as part of a sitewide evaluation of the presence of OWSs, during the year 2000 

26 the Navy completed a comprehensive review of its records and facilities to identify the 

27 presence of OWSs. A list of 27 known OWSs were provided to the BCT members, including 

28 SCDHEC staff, at the BCT meeting in September 2000. Currentiy the best available data 

29 source on the presence of OWSs at the CNC, a copy of this list is provided in Appendix C. 

30 No OWS was identified at AOe 516; therefore, no further evaluation of this issue for AOC 

31 516 is warranted. 
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4.7 Land-Use Control Management Plan 
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Upon completion of a removal action, the goal of which is to reduce eoe concentrations to 

levels acceptable for future unrestricted use, land-use controls will not be necessary at AOe 
516. 
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TABLE 4-1 
Aoe 516 Groundwater Well and Probe Results for As, Sb, and TI 
1M W"r/r Dbn 1Jnr J:;1~ Qllilrlinn ?~~ 7"no r 
" ........ 'n , ''''''1 I ............. 'v, ........ " ... ".~ '-vv, ..... v"v .... 

< 
, 

Chemical Station ID Result (mgll) Qualifier Date Collected MCl 

Antimony C047GW006 L9 U 6/15/95 6.0 

C047GW006 2.1 U 1/24/96 6.0 

C047GW006 13.0 UJ 5/14/96 6.0 

"' C047GW006 4A U 6/11/96 6.0 

" C047GW007 1.9 U 6/14/95 6.0 

C047GW007 2.1 U 1/25/96 6.0 
, C047GW007 13.0 UJ 5/14/96 6.0 
if 

C047GW007 2.1 U 6/11/96 6.0 

C047GW008 1.9 U 6/15/95 6.0 

C047GWOOB 2.1 U 1/25/96 6.0 
, 

C047GWOOB 13"0 UJ 5/15/96 6.0 J 

C047GWOOB 2" 1 U 6/12/96 6.0 

"' C047GW009 1.9 U 6/15/95 6.0 
# 

C047GW009 2.1 U 1/26/96 6"0 

e047GW009 13.0 UJ 5/15/96 6.0 

C047GW009 3.9 U 6/12/96 6.0 

4 C047GW010 1.9 U 6/14/95 6.0 , C047GW010 2.1 U 1/25/96 6"0 

"~ C047GW010 13.0 UJ 5/14/96 6.0 ., 
C047GW010 2.2 U 6/12/96 6.0 

~ 

, , 

"" 
C047GWOOl 6.1 J 6/14/95 50.0 

C047GWOOl 10.9 1/25/96 50.0 
) C047GWOOl 7.5 J 5/9/96 50.0 
, C047GWOOl B.6 J 6/7196 50.0 

C047GWOOl 25.3 J 1/15/99 50.0 
~ C047GWOOl 25"3 J 1/15/99 50"0 
~ 

Arsenic C047GW006 7.1 J 6/15/95 50.0 
"'" C047GW006 3.B J 1/24/96 50.0 

C047GW006 2"5 UJ 5/14/96 50.0 

C047GW006 4.3 J 6/11/96 50.0 

C047GW007 3.2 U 6/14/95 50.0 

C047GW007 2"5 U 1/25/96 50.0 

C047GW007 2.5 UJ 5/14/96 50.0 

C047GW007 2.5 UJ 6/11/96 50"0 

" C047GWOOB 3.2 U 6/15/95 50"0 

~, C047GWOOB 2.5 U 1/25/96 50.0 

C047GWOOB 2.5 UJ 5/15/96 50.0 .. 
C047GWOOB 2.5 UJ 6/12/96 50.0 

.. 
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TABLE 4-1 (CONTINUED) 
, Aoe 516 Groundwater Well and Probe Results for As, Sb, and TI 

IAA IAlnrlt PI!l" ..1nr J::1t=: Rllilriinn ')~~ 7rma ("' 
II" • " .. " " • '''''', , ............ V J v, ....... "" .. "'::1 ... vv, '-VI'" v 

" Chemical Station 10 Result (mglL) Qualifier Date Collected MCl 
~ C047GW009 3.2 U 6/15/95 50.0 , 

C047GW009 2.5 U 1/26/96 50.0 
C047GW009 2.5 UJ 5/15/96 50.0 
C047GW009 2.5 UJ 6/12/96 50.0 

C047GW010 3.2 U 6/14/95 50.0 
C047GW010 2.5 U 1/25/96 50.0 
e047GW010 2.5 UJ 5/14/96 50.0 

, C047GW010 2.5 UJ 6/12/96 50.0 _1 "ril 4_f"i LEr.<,"' II IIIE 
., C047GWOOI 4.5 U 6/14/95 2.0 .J 

C047GWOOI 2.7 U 1/25/96 2.0 
", C047GWOOI 2.7 UJ 5/9/96 2.0 
., C047GWOOI 2.7 UJ 6/7/96 2.0 

C047GWOOI 3.1 U 1/15/99 2.0 
.~ 

,,:;' C047GWOOI 3.1 U 1/15/99 2.0 

• J Thallium C047GW006 4.5 U 6/15/95 2.0 
C047GW006 5.1 U 1/24/96 2.0 
C047GWOO6 3.4 U 5/14/96 2.0 

"" ~ C047GW006 2.7 UJ 6/11/96 2.0 
.. ,"" 
.# C047GW007 4.5 U 6/14/95 2.0 
~ C047GW007 2.7 U 1/25/96 2.0 
J 

'" 
C047GW007 3.9 J 5/14/96 2.0 

.- C047GW007 2.7 UJ 6/11/96 2.0 

"' ." C047GW008 4.5 U 6/15/95 2.0 
C047GW008 2.7 U 1/25/96 2.0 

" 
C047GWOO8 3.4 U 5/15/96 2.0 

41 C047GW008 2.7 UJ 6/12/96 2.0 

C047GW009 4.5 U 6/15/95 2.0 

" C047GW009 4.6 U 1/26/96 2.0 

.~ 
C047GWOO9 3.4 U 5ii5i96 2.0 
C047GW009 2.7 UJ 6/12/96 2.0 . .., , 
C047GW010 4.5 U 6/14/95 2.0 
C047GW010 2.7 U 1/25/96 2.0 

" 
C047GW010 3.4 U 5/14/96 2.0 

J C047GW010 2.7 UJ 6/12/96 2.0 

, Bold values are detected concentrations above the MCL. 
Highlighted Station Ids represent DPT samples. 

J Result is equal to reported value. 
U Not detected. 

., J Detected with estimated concentration reported. 

., UJ Not detected with estimated detection limit reported. 
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ZoM C RCRA Facility InwstigDlion RqHm 
NAVBASE Charleston 

Section JO - Site-Spedfic EWJiuations 
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 2 

evaluation of fate and transport based on their proximity. Environmental media sampled as part 3 

of the SWMU 47 investigation include surface soil, subsurface soil, and groundwater. Potential 4 

migration pathways for SWMU 47 include constituents leaching from soil to groundwater, 5 

groundwater migration to surface water, and emission of volatile constituents from surface soil 6 

to air. 7 

10.2.5.1 Soil to Groundwater Cross Media Transport 8 

Table 10.2.8 compares the maximum detected concentrations of chemicals in soil to the greater' 9 

of the groundwater protection SSLs or background reference concentrations. Five organic 10 

compounds (benzo(a)anthracene, benzo(f)fluoranthene, a1pha-BHC, beta-BHC, and II 

pentachlorophenol) and five inorganic chemicals (chromium, cobalt, copper, mercury, and tin) 12 

were detected above SSLs in soil but were not found above reference or risk-based concentrations 13 

in shallow groundwater in first-quarter samples. A review of subsequent quarterly results 14 

confirmed their absence at significant levels. As a result, existing soil concentrations are 15 

considered protective of the water table aquifer. 16 

Lead was detected above reference concentrations exclusively in boring 047SB007. The closest 17 

monitoring well, 047007, produced samples with nondetect lead for four consecutive quarters. 18 

Monitoring well 047001 produced an exceedingly high lead result first quarter (467 J.lg/L). 19 

Subsequent quarterly results were nondetect indicating the initial data gave an erroneous account 20 

of groundwater quality. A single exceedance of the lead IT AL (15 J.lglL) was noted in the second 21 

quarter samples from 047010, but foliowing quarterly results were below the groundwater 22 

standard. 23 
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Manganese was detected above the reference concentration in samples from soil borings 047007, 

047008, and 516001. Groundwater reference concentration exceedaIlCes were reported in shallow 2 

wells 047011 and 047015, which are not proximate to elevated soil results. In no instance did 3 

groundwater concentrations exceed background by greater than 5 % . 4 

Thallium was detected exclusively in soil samples from boring 047007. The mean soil thallium 5 

concentration is below the SSL and the maximum source area is less than 0.5 acres. Sporadic 6 

shallow groundwater hits were reported in second, third, and fourth-quarter samples from 7 

monitoring wells 047002, 047005, 047007, and 047015. In no instance were thallium results 8 

reproducible between quarterly events. 9 

Base-d on the pree-ooLTlg a..n~lysis7 e~jstiJ}g soil quality is generally con~idered protective of shallow 10 

groundwater. This conclusion is by and large corroborated by groundwater results. The 11 

exception is thallium which has not followed a pattern relative to soil source or consistent 12 

groundwater detection. 13 

10.2.5.2 Groundwater-to-Surface Water Cross-Media Transport 14 

Aluminum, antimoIiy, arsenic, carbon disulfide, 3,3 '-dimethylbenzidine, lead, and manganese 15 

were detected in SWMU 47 shallow groundwater above tapwater RBCs or background reference 16 

concentrations in first-quarter samples. Thallium was also detected in second through 17 

fourth quarter samples. 3,3' -dimethylbenzidine was not detected in subsequent quarterly samples. 18 

Carbon disulfide was not detected above its tap water RBC in second, third, or fourth-quarter 19 

groundwater samples. Exceedances occurring in shallow groundwater are isolated to one or 20 

two monitoring wells. Antimony, arsenic, lead, and manganese will not migrate with the 21 _. 
groundwater based on a tendency to adsorb to the soil matrix. 22 

10.2.21 
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10.2.6.5 Risk Characterization 

Surface Soil Pathways 

Zone C RCRA Facility Investigation RqxJTt 
NA VBASE Ouuleston 

Staion 10 - Sitt-Sptdfic Evaluations 
Revision: 0 

2 

Exposure to surface soil onsite was evaluated under both residential and industrial (site worker) 3 

scenarios. The incidental ingestion and dermal contact exposure pathways were eValuated. For 4 

noncarcinogenic contaminants evaluated for future site residents, hazard was computed separately S 

to address child and adult exposure. Tables 10.2.21 and 10.2.22 present the computed 6 

carcinogenic risks and/or HQs associated with the incidental ingestion of and dermal contact with 7 

site surface soil, respectively. 8 

Hypothetical Site Residents 9 

The ingestion ILCR (based on the adult and child lifetime weighted average) for SWMU 47 10 

surface soil is SE-S. The dermal pathway ILCR is 1E-S. BEQs and arsenic were the primary II 

contributors for each pathway. 12 

The computed H Qs for the adult resident were less than 0.1 for the soil ingestion and dermal 13 

contact pathways. The computed HQs for the child ingestion and dermal contact pathways were 14 

1 and 0.1, respectively. Arsenic was the primary contributor for both pathways, with aluminum IS 

and thallium as the only other significant contributors. 16 

Hypothetical Site Workers 17 

Site worker ILCRs are 6E-6 and 4E-6 for the ingestion and dermal contact pathways, respectively. 18 

BEQs and arsenic were the primary contributors for both pathways. The HQs for the ingestion 19 

and dermal pathways were both projected to be less than 0.04 for the hypothetical site worker 20 

scenario. 21 

The SWMU 47 area is almost entirely covered by building and/or asphalt parking lots. Small 22 

grassy areasare.maintained around each building and in median strips throughout the parking .. 23 

10.2.53 
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ZofIL C RCRA Facility Investigation Report 
NA VBASE Orarkston 

Section 10 - Sile-Specific EvaIumions 
Revision: 0 

areas. Locations 047SBOO5 and 047SB016, where the maximum BEQ concentrations were 

reported, are within small grassy areas. Current site users would be expected to have limited 2 

opportunity for exposure to affect¢ surface soil in these areas. As a result, the risklhazard 3 

projections discussed above are considered overestimates should existing site features be 4 

maintained under future use scenarios. 5 

Lead Toxicity - Soil 6 

At SWMU 47, one surface soil sample (047SB00701 1,120 mg/kg) contained lead at a 7 

concentration exceeding the residential cleanup goal of 400 mg/kg. The mean lead concentration 8 

at SWMU 47 was calculated to be 112 mg/kg. An area of concentrated impact was identified as' 9 

represented by borings 047007,516,001, and 516002. This area encompasses approximately one- 10 

half acre, and is considered to delineate the reasonable maximum exposure area. The mean lead 11 

concentration for these three locations is 385 mg/kg; which is below the residential goal. Because 12 

the hot-spot mean falls below the residential cleanup goal, chronic soil pathway exposures are not 13 

expected to pose a significant health threat to potential future child residents. 14 

Groundwater Pathways 15 

Exposure to shallow groundwater onsite was evaluated under both residential and industrial 16 

scenarios. The ingestion exposure pathway was evaluated assuming that site groundwater will be 17 

used for potable and/or domestic purposes and that an unfiltered well, drawing from the 18 

corresponding water-bearing zone, will be installed. For noncarcinogenic contaminants evaluated 19 

relative to future site residents, hazard was computed separately for child and adult receptors. 20 

Table 10.2.23 presents the risk and hazard for the exposure pathway. 21 

10.2.56 
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Zone C RCRA Facilily Investigation Report 
NA VBASE Chtukston 

Section 10 - Sile-Spedjic Evabuuions 
Rnritinn: n 

ILCR exceeds lE-6 or whose HQ exceeds 0.1. For carcinogens, this approach is relatively 

conservative, because a cumulative risk level of lE-4 (and individual ILCR of lE-6) is 2 

recommended by USEPA Region IV as the trigger for establishing COCs. The COC selection 3 

method presented was used to provide a more comprehensive evaluation of chemicals contributing 4 

to carcinogenic risk or noncarcinogenic hazard during the remedial goal options development 5 

process. Table 10.2.24 summarizes of COCs identified in each medium based on contribution to 6 

cumulative ILCR or ill. 7 

Surface Soils 8 

Hypothetical Site Residents (Future Land Use) 9 

BEQs, arsenic, beryllium, and thallium were identified as COCs based on their contribution to 10 

Cl.LT!lU!ative IT -CR and/or hazard. BEDs and arsenic in surface soil are shown on FilruI'es 10:2.4 11 --- -
and 10.2.5. 12 

Hypothetical Site Workers (Current Land Use) 13 

BEQs and arsenic were identified as COCs based on their contribution to cumulative ILCR andlor 14 

hazard. IS 

Aluminum and arsenic were detected in soil throughout SWMU 47. The mean concentrations for 16 

these elements were, however, less than their respective background reference concentrations. 17 

Beryllium was detected in three of 16 surface soil samples with a maximum concentration of 18 

0.5 mg/kg. The calculated beryllium UCL (0.267 mglkg) is comparable to the four beryllium 19 

detections reponed at Zone C background locations. Thallium was detected at only one surface 20 

soil sampling location at a concentration of 2.1 mglkg. Its absence at other locations indicates that 21 

the potential for chronic exposure is low. 22 

10.2.59 
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NAVBASE CIulri6lon 
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Revision: 0 

The highest BEQ concentrations were reported at locations 0475B005 (1.648 mg/kg) and 

0475B016 (4.373 mglkg). Both samples were collected from small patches of grass-covered soil 2 

amidst buildings and roadways near Buildings NSC-64, NSC-66, and NSC-67. BEQ 3 

concentrations in excess of 0.5 mglkg were reported throughout the SWMU 47 area. As a result, 4 

chronic exposure to BEQs at concentrations above residential and industrial RBCs is possible for s 

individuals working or residing in this area. 6 

Groundwater 7 

Hypothetical Site Residents (Future Land Use) 8 

Arsenic was identified as the only COC for this scenario based on the sum ILCR and In. Arsenic' 9 

concentrations in Zone C shallow groundwater are shown on Figure 10.1.7. 10 

Hypothetical Site Workers (Current Land Use) 1\ 

Arsenic was identified as the only COC for this scenario based on the sum ILCR and In. 12 

Due to the limited extent of identified shallow groundwater impacts, graphical presentation of risk 13 

projections for SWMU 47 shallow groundwater would be of limited use. Alternatively, the extent 14 

of each COC is briefly discussed below. Arsenic concentrations were generally consistent IS 

throughout SWMU 47, with the sample from well 047011 (46.3 "gIL) having the only 16 

concentration above 9.2 "gIL. Although former site operations (lead-acid batter recharging) could 17 

be a potential source of heavy metals, monitoring well 047007 did not have significantly elevated 18 

arsenic concentrations. It is possible that reported shallow groundwater concentrations in the two 19 

principal metals-impacted wells could be associated with entrained sediment. Subsequent quarterly 20 

sampling results corroborated the relatively dramatic arsenic impacts in well 047011. 21 

10.2.63 
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, 
Table 8-1. Surface soil BEQs in Zone C 

.' STATION ID SAMPLE ID SAMPLE DATE Value 
(~g/kg) 

CGDCS8001 GDCSB00101a 03/15/95 348.0 

CGDCSB002 GDCSB00201 03/13/95 713.3 

CGDCSB003 GDCSB00301 b 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 GDCSB0080ia 03/i7/95 720.3 
" 

CGDCSB009 GDCSB00901 03/31/95 737.4 .. 
CGDCSB038 GDCSB03801 a 06/29/95 713.8 

4 

CGDCSB039 GDCSB03901 b 06/29/95 500.8 ., 
CGDCSB040 GDCSB04001 b 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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