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1 1.0 Introduction 

2 

3 

4 

5 

6 

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

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

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

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

NAVBASE on April 1, 1996. 

7 

8 

9 

10 

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

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

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

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

11 1.1 Background 
12 As part of the RCRA CA activities, a RCRA Facility Investigation (RFI) was conducted in 

13 Zone G at the CNC (EnSafe Inc. [EnSafe], 1998). Solid Waste Management Unit (SWMU) 6, 

14 SWMU 7, and Area of Concern (AOC) 635, located in the north-central portion of Zone G, 

15 were combined into one investigation area due to their close proximity and their potential 

16 for similar chemicals of potential concern (COPCs). 

17 After the initial RFI, additional investigations and interim measure (1M) remedial activities 

18 were conducted. The U.S. Navy Environmental Detachment (DET) performed an 1M in 1998 

19 that included excavation and disposal of contaminated material, primarily pesticide-

20 contaminated soil. Additional sampling and analysis was performed by CH2M-Jones on soil 

21 at SWMU 6 to further delineate the extent of contamination, and to confirm additional 

22 remediation requirements. These investigations identified several locations within SWMU 6 

23 that were targeted for soil removal during an 1M that was completed by CH2M-Jones in 

24 June 2002. The post-RFI investigations and 1M activities are described in detail in later 

25 sections of this report. 

26 1.2 Purpose of the RFI Report AddendumllM Completion 
27 Report/CMS Work Plan 
28 This RFI Report Addendum/1M Completion Report/Corrective Measures Study (CMS) 

29 Work Plan (RFIRA/IMCR/CMSWP) provides information regarding previous 
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1 investigations and IMs, as well as additional investigation activities and a soil removal 1M 

2 conducted by CH2M-Jones. The information presented in this document includes the results 

3 of additional soil and sediment sampling after the Zone G RFI Report, Revision 0 (EnSafe, 

4 1998) was issued, and the results of two IMs and a groundwater sampling event. 

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

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

7 • Status of the RFI 

8 • Presence of metals (inorganics) in groundwater 

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

10 • Potential linkage of SWMU / AOC to AOC 699 (investigated stormwater sewers) 

11 • Potential linkage of SWMU/ AOC to AOC 504 (investigated railroad lines) 

12 • Potential migration pathways to surface water bodies (Zone J) 

13 • Potential contamination associated with oil/water separators (OWSs) 

14 • Relevance or need for land use controls (LUes) at the site 

15 Information regarding these issues is provided in this RFIRA/IMCR/CMSWP to expedite 

16 evaluation of the site. 

17 1.3 Site Background and Setting 
18 SWMU 6, the Public Works Storage Yard (Old Corral), SWMU 7, the polychlorinated 

19 biphenyl (PCB) Transformer Storage Yard, and AOC 635, the Paint and Oil Storehouse, are 

20 located in Zone G (see Figure 1-1). SWMU 7 and AOC 635 are located withinSWMU 6. 

21 These sites are located within the triangle formed by Kilo Street, Pierside Street, and Hobson 

22 Avenue. The locations of these SWMUs and AOC are shown on Figure 1-2. Each site is 

23 described in the following paragraphs. 

24 SWMU 6 • Public Works Storage Yard 
25 SWMU 6 is an open, unpaved fenced area where containerized hazardous wastes from 

26 vehicle maintenance, building maintenance, and pest control operations were stored prior to 

27 shipment. The RCRA Facility Assessment (RFA) (EBASCO, August 1987) identified cleaning 

28 solvents, waste oils, and paint wastes as potential contaminants at SWMU 6. Evidence of 

29 spills were not identified in the RFA, but a soil sampling effort in 1987 indicated soils were 

30 contaminated with metals. 
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2 SWMU 7 included Building 3902, the concrete slab outside the building, and the 

3 surrounding area. SWMU 7 was used to store transformers and other electrical equipment 

4 between 1970 and 1976. Visual evidence of past oil spills was reported in the RFA (EBASCO, 

5 1987). Groundwater samples that were collected from monitoring wells WOC-l and WOC-2 

6 presented detections of arsenic, dichlorodiphenyltrichloroethane (DDT), BHC, and PCBs. 

7 Transformers have not been stored at SWMU 7 since 1976. 

8 AOC 635 - Paint and Oil Storehouse 
9 AOC 635 consisted of Building 3902 and was used as a paint and oil storehouse. It was built 

10 in 1942 and remained in operation until 1976 when it was removed from service. The 

11 western parking lot was also a drum storage area. The parking area was originally 

12 compacted dirt and gravel. According to the RFA (EnSafe/ Allen & Hoshall, 1995) electrical 

13 transformers and other electrical equipment, paint wastes, plating wastes, petroleum 

14 products, solvents, corrosive materials, flammable material, pOisons, oxidization agents, and 

15 combustible materials were handled at AOC 635. 

16 Combined SWMU 6 Summary 

17 SWMUs 6, 7, and AOC 635 were combined into a single investigation in the RFI report 

18 (EnSafe, 1998) due to the proximity of the sites and the potential for similar COPCs. For the 

19 purposes of subsequent investigations, IMs, and closure, all three sites are combined and 

20 will herein be referred to as SWMU 6. 

21 SWMU 6 was recommended for an RFI under the current RCRA permit. Subsequent to the 

22 RFl, activities at combined SWMU 6 included the removal of buildings, concrete slabs, and 

23 parking lots. The SWMU 6 area is currently an open, unpaved field. 

24 The area where SWMU 6 is located is zoned M-l, for marine industrial land use. Recently, 

25 the site has been proposed as a location for a bulk material storage facility and is expected to 

26 be used for industrial use for the foreseeable future. 

27 1.4 Report Organization 
28 This RFIRA/IMCR/CMSWP consists of the following sections, including this introductory 

29 section: 

30 1.0 Introduction - Presents the purpose of the report and background information relating 

31 to the RFlRA/IMCR/CMSWP. 
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1 2.0 Summary of RFI Conclusions for SWMU 6- Summarizes the conclusions from the RFI 

2 and risk evaluations for SWMU 6 as presented in the Zone G RFI Report, Revision a (EnSafe, 

3 1998). 

4 3.0 Summary of UST/AST Removals and Interim Measures at SWMU 6- Provides 

5 information regarding the IMs conducted at the site during 1998 by the DET and in 2002 by 

6 CH2M-Jones. 

7 4.0 Summary of Additional Investigations - Presents the details and summarizes the 

8 results of additional soil investigations conducted after completion of the RFI report, and 

9 presents 2002 groundwater data. 

10 5.0 COPC/COC Refinement - Provides further evaluation of COPCs based on the RFI and 

11 additional data to assess them as chemicals of concern (COCs). 

12 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various site 

13 closeout issues that the BCT agreed to evaluate prior to site closeout. 

14 7.0 Interim Measure Completion Report - Presents the details and results of the soil 

15 removal 1M that was completed by CI-I2M-Jones during 2002. 

16 8.0 Recommendations - Provides recommendations for proceeding with the RCRA 

17 corrective action process. 

18 9.0 CMS Work Plan for SWMU 6 - Presents a focused CMS Work Plan for the Combined 

19 SWMU 6 site. 

20 10.0 References - Lists the references used in this document. 

21 Appendix A contains a copy of the Interim Measure Completion Report for SWMU 6, 7 & AGC 

22 635, Charleston Naval Complex, Charleston SC (DET, 1998). 

23 Appendix B contains the analytical data summaries for the samples collected by CH2M-

24 Jones in 2002. 

25 Appendix C contains the data validation report for the samples collected by CH2M-Jones in 

26 2002. 

27 Appendix D contains the UCL,s calculations and mean residual concentrations for 

28 constituents detected at the site. 

29 Appendix E contains a copy of Table 10.12.7, Analytes Detected in Surface and Subsurface Soils 

30 and analytical results for dioxins samples from the Zone G RFI Report, Revision O. 
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1 Appendix F contains CH2M-Jones' responses to SCDHEC comments regarding the 

2 Combined SWMU 6 area from the Zone G RFI Report, Revision O. 

3 Appendix G contains copies of the waste manifests from the 2002 IM completed by CH2M-

4 Jones at Combined SWMU 6. 

5 Appendix H contains copies of site photos taken during various remediation activities at 

6 SWMU6. 

7 All figures and tables appear at the end of their respective sections. 
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1 2.0 Summary of RFI Conclusions for SWMU 6 

2 2.1 Overview of Previous Investigations 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

A variety of investigations have been implemented at this site, beginning in 1981. A time­

line graphic showing the known investigations and IMs implemented at this site is 

presented in Table 2-1. Much of the data collected prior to the Navy I EnSafe RFI cannot be 

retrieved. Of the data that can be retrieved, some is of limited usability because the survey 

coordinates for the data are not known, or the sample identification methodology cannot be 

reproduced. 

Th)previous investigations at SWMU 6 occurred in the following chronological sequence: 

• 

• 

1980s - SWMU 7 was sampled in 1981 and 1982 to assess the presence of contaminants in 

soil and groundwater. This confirmation study (Geraghty & Miller, 1982) included two 

groundwater monitoring wells (WOC-l and WOC-2) installed during 1982 and a soil 

sampling program carried out in two phases. The first phase, conducted in July 1981, 

consisted of collecting composite samples along lines running parallel to the sides of 

Building 3902 (this building has since been removed) and the attached concrete slab 

(also removed). The second sampling phase was conducted in February 1982 along lines 

parallel and up to 40 feet away from the previous samples to better define the horizontal 

distribution of PCBs in the soil. A soil sampling program was completed in March 1986 

as part of the requirements for the closure of SWMU 6 (NSY Closure of Interim Status 

HW Facilities, August 1988). This information was obtained from the Interim RFA 

(EBASCO, 1987). EnSafe extended the closure investigation and collected samples at 36 

grid locations across the site, as reported in the RFI Work Plan (Kernron, 1991). The DET 

and EnSafe identified 15 additional areas of suspected spills (SP-13 through SP-27), 

leaks, and stains for final closure. Three limited areas of elevated lead levels were 

identified. 

1993 - In a preliminary phase before the RFI, 41 additional soil samples were collected in 

1993 to assess the presence of PCB and pesticide contamination in soil at SWMU 6. 

Seven shallow monitoring wells were also installed and sampled in 1993. Though these 

data were reported in the Zone G RFI Report, Revision 0 (EnSafe 1998), uncertainties in the 

sample nomenclature limit the usefulness of some of the data. 
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1 • 1996-1997 - Soil samples were collected in 1996 at six soil sampling locations for the RFI; 

2 the results were presented and screened with the 1993 soil sample data in the RFI report. 

3 The seven existing groundwater monitor wells were redeveloped and sampled in 

4 November 1996; three additional groundwater sampling events were performed in May 

5 1997, September 1997, and December 1997. The 1993 and first three quarterly results 

6 were presented in the RFl report. 

7 • 1998 - An 1M was conducted by the DET which included the removal of contaminated 

8 soil to depths of 2 to 4 feet below land surface (ft bls), and the demolition and removal of 

9 the concrete slab (SWMU 7); all removed material was transported to offsite disposal 

10 facilities. A copy of the 1M completion report for this effort is included as Appendix A of 

11 this report. 

12 • 2002 - CH2M-Jones continued soil investigations primarily to delineate the extent of soil 

13 with contaminant concentrations exceeding unrestricted (i.e., residential) land use 

14 criteria, and to delineate hot spots of contaminated soil for removal. An 1M was 

15 conducted by CH2M-Jones to remove contaminated soil to depths of 1 to 3 ft bls. All 

16 removed material was transported to offsite disposal facilities. A sampling of all seven 

17 monitoring wells was also conducted to assess current groundwater quality. These 

18 efforts are described in further detail in this report. 

19 The above investigations and removals are summarized in this report, beginning with a 

20 summary of the RFI activities and conclusions from the Zone G RFI Report, Revision 0 in the 

21 following subsections of Section 2.0. Section 3.0 provides a summary of the 1998 DET and 

22 2002 CH2M-Jones IMs. Section 4.0 provides detailed summaries of the 2002 soil and 

23 groundwater investigations conducted by CH2M-Jones. Finally, Section 7.0 provides the 

24 completion report for the 2002 1M soil removal conducted by CH2M-Jones. 

25 2.2 RFI Sampling and Analysis (1993 and 1996-1997) 
26 Soil and groundwater were sampled prior to the RFI in 1993 and as part of the RFI in 1996 to 

27 determine whether contamination resulted from chemical and other waste disposal 

28 activities in the SWMU 6 area. Soil sample locations in 1993 were selected to spatially cover 

29 the areas surrounding the documented site activities that were suspected to be impacted by 

30 previous site use. At 41 locations, either surface, subsurface, or both samples were collected 

31 and analyzed for volatile organic compounds (VOCs), semivolatile organic compounds 

32 (SVOCs), pesticides/PCBs, and metals. Three different labeling systems were used to 

33 identify these locations (e.g. 506-BOI, B07-B03, S07-B05). The six 1996 samples were located 
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1 at former (1993) sampling locations and were labeled with three different identification 

2 systems (e.g. 006SBOOl, 007SBOOl, 635SBOOl). These samples were also analyzed for VOCs, 

3 SVOCs, pesticides/PCBs, and metals. The RFI report presented the results of these soil tests 

4 and conclusions concerning contamination and risk, as summarized in Sections 2.1 and 2.2 

5 of this RFIRA/IMCR/CMSWP. Based on the currently available information about survey 

6 coordinates for these samples and the difficulty in understanding the sample identification 

7 labeling, these data have only limited usefulness in the delineation of extent and 

8 confirmation of removal addressed by CH2M-Jones in 2002. A further evaluation of COPCs 

9 is provided in Section 5.0 of this report addendum. 

10 Duplicate samples were collected and analyzed for Appendix IX parameters (a broader list 

11 of VOCs, SVOCs, metals, pesticides/PCBs, plus herbicides and dioxins). 

12 The seven shallow monitoring wells (approximately 15 ft bls) were sampled once in 1993 

13 and during four consecutive quarters in 1996-1997. These wells were formerly designated 

14 NBCG006001 through NBCG006007, and are currently named G006GWOOI through 

15 G006GW007. Analyses for all five sampling events included VOCs, SVOCs, 

16 pesticides/PCBs, and metals. The nature and extent and fate discussions in the RFI report 

17 were based on the first three quarters of groundwater data, but conclusions in the exposure 

18 assessment of the RFI report were based on the first quarter groundwater data only. The 

19 1993 data were presented in the RFI report for comparison only. 

20 The RFI soil and groundwater sample locations were presented in the Zone G RFI Work Plan 

21 (EnSafe, 1996) and were approved by SCDHEC after review of the sampling approach. The 

22 sample locations are presented in Figure 2-1. 

23 The surface soil and groundwater COCs identified in the following subsections are further 

24 evaluated in Section 5.0 of this RFIRA/IMCR/CMSWP. Soil COCs were targeted for 

25 removal during the IMs conducted by the DET and CH2M-Jones, as summarized in Section 

26 3.0; a detailed account of the CH2M-Jones 1M is described in Section 7.0 of this 

27 RFIRA/IMCR/CMSWP. 

28 2.2.1 Surface Soil Results 
29 COPC screening criteria during the RFI for surface soil consisted of U.S. Environmental 

30 Protection Agency (EPA) Region III Gune 1996} residential risk-based concentrations (RBCs) 

31 (hazard index [HI]=O.1 for non-carcinogens) for organics and inorganics, and Zone G 

32 background reference concentrations (BRCs) for inorganics. Analytical results from surface 

33 soil sampling were compared against these criteria with the following results. 
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1 • VOCs: Nine VOCs were detected in surface soil at SWMU 6. The nature of contamination 

2 section (10.12.3) of the RFI report concluded that no VOCs were detected above their 

3 respective RBCs (HI=O.1) in surface soil. 

4 • SVOCS: Twenty-seven SVOCs were detected in surface soil at SWMU 6. 

5 Benzo[a)anthracene, benzo[b ]fluoranthene, benzo[a)pyrene, ideno[1,2,3-c,d)pyrene, and 

6 dibenz(a,h)anthracene exceeded their respective RBCs. Because the SVOCs detected 

7 above screening criteria were all carcinogenic polycyclic aromatic hydrocarbons 

8 (cPAHs), benzo[a)pyrene equivalent (SEQ) concentrations were calculated. Calculated 

9 BEQ concentrations were above the RSC in 15 of 43 (32 pre-RFI samples, three surface 

10 duplicates [pre-RFI], six RFI samples, and two RFI duplicates) surface soil samples. 

11 • Pesticides: Ten pesticides (4,4'-000, 4,4'-DDE, 4,4'-DDT, alpha-SHe beta-BHC, delta-

12 BHC, gamma-BHe alpha-chlordane, gamma-chlordane, and heptachlor) were detected 

13 in surface soil at concentrations above their respective RBCs. A total of 43 surface soil 

14 samples were collected and analyzed for pesticides at SWMU 6. 

15 - DOE was detected in one sample above its RBC. 

16 - DOD was detected above its RBC in four surface soil samples. 

17 - DDT was detected above its RSC in seven surface soil samples. 

18 - Alpha-BHC was detected above its RBC in one sample. 

19 - Beta-BHC was detected in one sample exceeding its RBC. 

20 - Delta-BHC was detected in three samples at concentrations above its RSC. 

21 - Gamma-BHC was detected in one sample above its RBC. 

22 - Alpha-chlordane was detected above its RBC in a one sample. 

23 - Gamma-chlordane was detected in one sample above its RBC. 

24 - Heptachlor was detected in one sample above its RBC. 

25 • PCBs: Aroclor-1254 and Aroclor-1260 were detected in surface soil above their 

26 respective RBCs. Aroclor-1254 was detected in one sample above its residential RBC. 

27 Aroclor-1260 was detected above its RBC in 13 samples. 

28 • Dioxins: Two duplicate samples collected during the RFI were analyzed for the 

29 Appendix IX suite, including dioxins. Dioxins were detected in both samples. Because 

30 dioxin congeners were detected, TCDD equivalent (TEQ) concentrations were 

31 calculated. The calculated TEQ concentration exceeded its residential action level of 

32 1,000 nanograms per kilogram (ng/kg) in one sample (007SB00101 - 1,021 ng/kg). This 
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1 value also exceeds the dioxin RBC (4.3 ng/kg). The soil at this sample location was 

2 subsequently excavated during the 1M by the DET. 

3 • Metals: Antimony, arsenic, chromium, iron, lead, manganese, thallium, and vanadium 

4 exceeded their RBCs and/ or BRCs in at least one surface soil sample. 

5 - Antimony was detected in one surface soil sample. The detected concentration of 
6 antimony was above its RBC and BRe. 

7 - Arsenic was detected in five surface soil samples at concentrations above its RBC 
8 and BRe. 

9 - Chromium was detected in two samples above its residential RBC (based on 
10 hexavalent chromium) and BRe. 

11 - Iron was detected above its RBC in all 48 surface soil samples collected at SWMU 6. 
12 A BRC was not established in the RFI for iron, therefore comparison to background 
13 levels was not made. 

14 - Lead was detected in two samples above its screening level. 

15 - Manganese was detected in two samples above its RBC and BRe. 

16 - Thallium was detected in one surface soil sample collected at SWMU 6. The detected 
17 concentration was above its RBC and BRe. 

18 - Vanadium was detected in one sample at a concentration that exceeded its RBC and 
19 BRe. 

20 Analytes that exceeded the COPC screening criteria were further evaluated in the risk 

21 assessment to determine which were considered COCs at SWMU 6. The risk assessment 

22 evaluated unrestricted (i.e., residential) and industrial (site worker) future land use 

23 scenarios. COCs were identified as any chemical with a concentration exceeding an RBC 

24 calculated at an Incremental Lifetime Cancer Risk (ILCR) of 1-6 or greater, or whose hazard 

25 quotient exceeds 0.1. This evaluation resulted in antimony, Aroclor-I254, Aroclor-1260, 

26 arsenic, BEQs, 4,4' -DDD, 4,4' -DDE, 4,4' -DDT, dioxin, and thallium being identified as COCs 

27 for surface soil based on an unrestricted land use scenario based RBCs. Of these, Aroclor-

28 1260, arsenic, BEQs, 4,4' -DDT, and dioxin, were identified as industrial land use COCS for 

29 surface soil. 

30 2.2.2 Subsurface Soil Results 
31 COPC screening criteria for subsurface soil consisted of soil screening levels (SSLs) and, for 

32 . inorganics the Zone G BRCs. SSLs were based on a dilution attenuation factor (DAF) of 20. 

33 Inorganic chemical concentrations were compared with the higher of the BRC or SSL values. 

34 Analytical results from subsurface soil sampling were compared against these criteria with 

35 the following results. 
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1 • VOCS: Seven VOCs were detected in subsurface soil at SWMU 6. The nature of 

2 contamination section (10.12.3) concluded that no VOCs were detected above their 

3 respective SSLs in subsurface soil. 

4 • SVOCS: Twenty-one SVOCs were detected in SWMU 6 subsurface soil samples. 

5 Benzo[alanthracene and carbazole were detected in subsurface soil above their 

6 respective SSLs (OAF=20). Benzo[alanthracene was detected in 12 of 29 subsurface 

7 samples (25 pre-RFI samples, two duplicate samples, two RFI samples). It exceeded its 

8 SSL in one sample. Carbazole was detected in one sample above its SSL. 

9 • Pesticides: Six pesticides were detected in subsurface soil at SWMU 6. One pesticide 

10 (delta-BHC) was detected at concentrations that exceeded its SSL (OAF=20). Oelta-BHC 

11 was detected in two of 29 subsurface soil samples at concentrations that exceeded its 

12 SSL. 

13 • PCBs: One PCB, Arodor-1260, was detected in three of 29 subsurface soil samples. 

14 Subsurface concentrations of Aroclor-1260 were all below its SSL. 

15 • Metals: Twenty metals were detected in SWMU 6 subsurface soil. Arsenic and mercury 

16 exceeded their respective SSLs and BRCs in subsurface soil. Seven samples contained 

17 arsenic at concentrations that exceeded its SSL and BRC. One sample contained mercury 

18 at a concentration that exceeded its SSL and BRC. 

19 Analytes that exceeded the screening criteria were further evaluated in the risk assessment 

20 to determine which were considered COCs at SWMU 6. The human health risk assessment 

21 (HHRA) section (10.12.6) of the RFl report identified no COCs in subsurface soil. 

22 2.2.3 Groundwater Results 
23 Analytical results from groundwater sampling were compared with the respective 

24 maximum contaminant levels (MCLs) and, for inorganics, Zone G BRCs. Where MCLs were 

25 absent for an analyte, the EPA Region III tap water RBC was used as a screening criterion. 

26 Analytical results from groundwater sampling were compared against these criteria with 

27 the following results. 

28 • VOCs/SVOCs: The nature of contamination section (10.12.4) concluded that no VOCs 

29 were detected in groundwater. One SVOC (pentachlorophenol) was detected in shallow 

30 groundwater above its tap water RBC in one sample. 

31 • Pesticides/PCBs: No pesticides or PCBs were detected in shallow groundwater at 

32 SWMU6. 
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1 • Metals: Arsenic, barium, berylium, and iron exceeded their respective RBCs and BRCs. 

2 The fate and transport section of the RFI report (10.12.5) reported that only one organic 

3 compound (pentachlorophenol) was detected above its COPC screening criteria in 

4 groundwater. By the third-quarter sampling event, pentachlorophenol was not detected, 

5 and therefore, was not considered a COC. 

6 Concentrations of arsenic, barium, beryllium, and iron exceeded their respective RBCs and 

7 BRCs in groundwater samples in the first quarter. Thallium exceeded its RBC in the third 

8 quarter sampling event. 

9 Analytes that exceeded the COPC screening criteria were further evaluated in the risk 

10 assessment to determine which of them was considered a COC at SWMU 6. The HHRA 

11 section (10.12.6) evaluated COPCs to determine which compounds would be considered 

12 COCs. COCs were identified for groundwater as any chemical with a concentration above 

13 an RBC value at an ILCR of 1-6 or greater, or whose hazard quotient exceeds 0.1. Based on 

14 the first quarter analytical results, this evaluation resulted in arsenic, beryllium, and 

15 pentachlorophenol being identified as COCs for groundwater at SWMU 6, based on an 

16 unrestricted land use scenario. 

17 2.3 Human Health Risk Assessment 
18 Section 10.12.6 of the RFI presents the HHRA conducted for SWMU 6. Approximately 42 

19 surface soil samples, and data collected in 1993 from seven monitoring wells were used for 

20 this risk assessment. 

21 2.3.1 Surface Soil COCS 
22 The HHRA identified the following COCs for surface soil at SWMU 6 based on 1993 and RFI 

23 data: 

24 • Unrestricted (i.e., Residential) Land Use Scenario: Antimony, Aroclor-1254, Aroclor-1260, 

25 arsenic, BEQ, 4,4'-DDD, 4,4'-DDE 4,4'-DDT, dioxin, and thallium. 

26 • Industrial Land Use Scenario: Aroclor-1260, arsenic, BEQs, dioxin, and 4,4' -DDT. 

27 2.3.2 Subsurface Soil COCS 

28 No COCs were identified in the HHRA for subsurface soil. 
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1 2.3.3 Groundwater COCs 

2 The HHRA identified the following COCs for shallow groundwater at SWMU 6 based on 

3 first quarter sampling only: 

4 • Unrestricted (i.e., Residential) Land Use Scenario- Arsenic, barium, beryllium 1, and 

5 pentachlorophenol. 

6 • Industrial Land Use Scenario - Arsenic and beryllium. 

7 The RFI report recommended a CMS for soil and shallow groundwater at the site based on 

8 potential risks posed by the COCs. 

9 The COCs are further addressed in Sections 3.0, 4.0, and 5.0 as targets of IMs and 

10 investigations, and, to the extent they remain on site after the IMs, to determine if they are 

11 COCs based on current site conditions. 

1 On RFI report page 10-12-221, benzene is listed as a COC in shallow groundwater. However, benzene was not detected at 
this site. Presumably, beryllium, which was introduced as a COC on page 10.12.196, was intended to be listed instead of 
benzene. Thus, this is assumed to be a typographical error. 
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Site Investigation and Remediation History for SWMU 6 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Dates Media Investigated Sample Stations Reporting Document Phase 

1981 Soil (composites) A-D Confirmation Study, Closure 

1982 Soil (composites) OC-l through OC-12 
Geraghty & Miller, 1982 
[Reported in Interim 

1982 Groundwater 
(Composites) RFA, Ebasco, 1987] 

WOC-l,2 

1986-1987 Soil Interim RFA, Ebasco, RFA 
1987 

Sep-Oct 93 Soil 41 borings with S06, [Reported in Zone G RFI Pre-RFI 
S07, B07 prefixes Report Feb 20, 98] 

1995 None Final RFA, Allen & RFA 
Hoshall, 1995 

Sep-Oct 96 Soil 006SBool-4 [Reported in Zone G RFI RFI 
007SBOOI 635SBOOI Report Feb 20, 98] 

Apr 97-Mar Soil 1-75 IMCR, DET, Ju127, 98 1M 
98 

Jan17,02 Soil 006SB005-15 RFI 
Jan 22, 02 006SB016 

May 02 Soil 006SB017 -29 RFI,IM 
006MOOOI 

May 02 Soil, Sediment 006SB017 -29 RFI,IM 
006MOOOI 

May 02 Soil 006SB030-34 RFI,IM 

Junll,02 Soil 006SB035-48 RFI 

Soil 1 (TCLP) 1M 

June 21,02 Soil 006SB049-59 RFI,IM 

July 31,02 Groundwater 006GWOOI M5 through RFI 
007M5 
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1 

2 

3.0 Summary of UST/AST Removals and Interim 
Measures at SWM U 6 

3 

4 

5 

This section summarizes infonuation available about the status of underground storage 

tanks (UST) and aboveground storage tanks (ASTs) at the site, and any 1M activities at the 

site. 

6 3.1 UST/AST Removals 
7 Neither the RFA (EnSafe/ Allen & Hoshall, 1995) nor the Zone G RFI Report, Revision 0 

8 (EnSafe, 1998) refer to the presence or possible presence of any USTs or ASTs at SWMU 6. 

9 According to the Navy (NAVFAC, 2001), there were no storage tanks associated with 

10 Building 3902. Therefore, further evaluation of this issue at combined SWMU 6 is not 

11 warranted. 

12 3.2 1998 Interim Measure 
13 After the RFI report and before the proposed CMS, the Navy performed an 1M at SWMU 6 

14 to remove equipment, structures, and contaminated soil with concentrations that exceeded 

15 EPA Region III residential RBCs. The DET conducted the 1M in 1997 and 1998 (DET, 1998). 

16 The areas excavated are shown on Figure 3-1. The goal of the 1M was the removal of lead-, 

17 PCB-, and pesticide-impacted soil at the site. The target media cleanup standards (MCSS) 

18 were based on the EPA Region III RBC values (1996) for pesticides and lead (400 milligrams 

19 per kilogram [mg/kg]). The target MCS for PCBs was the 1 mg/kg action level as specified 

20 in Title 40 Section 761.125 of the Code of Federal Regulations (40 CFR 761.125). The 1M did 

21 not address the presence of BEQs at SWMU 6. 

22 The initial scope of the DET's 1M included the demolition and disposal of Building 3902, the 

23 removal and disposal of the PCB-contaminated concrete slab, the excavation and disposal of 

24 28 cubic yards (yd3) of PCB-contaminated soil, the excavation and disposal of 18 yd3 of 

25 pesticide-contaminated soil, and the excavation and disposal of 90 yd3 of lead-contaminated 

26 soil. 

27 As the 1M progressed, it became apparent from the results of the confinuation samples that 

28 the extent of contaminated soil was greater than expected. As a result, the scope of the 1M 
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1 was expanded. The final volume of excavated soil was estimated to be 900 yd3. An 

2 additional 150 yd3 of contaminated concrete was removed. 

3 Following the removal of the approximately 1,050 yd3 of contaminated soil and debris, 

4 confirmation sample results indicated that pesticides and PCBs were still present at 

5 concentrations above their respective target MCSs. However, the Project Team decided that 

6 the intent of the 1M had been met to the extent practicable and the excavation was 

7 backfilled. 

8 A copy of the Interim Measure Completion Report for SWMU 6, 7 & AOC 635, Charleston Naval 

9 Complex, Charleston SC (DET, 1998) is included in Appendix A. 

10 3.3 2002 Interim Measure 
11 From January to July 2002, CH2M-Jones conducted pre-excavation delineation sampling 

12 and excavation of contaminated soil from several areas of SWMU 6 in order to remove soil 

13 with concentrations of COCs above the MCSs, as presented in the Interim Measure Work Plan, 

14 Soil Removal, SWMU 6, Zone G prepared by CH2M-Jones (2002d). The areas excavated are 

15 shown on Figure 3-1. The results of these investigations are presented in Section 4.0, and 

16 details of the removal actions are presented in the 1M Completion Report in Section 7.0. A 

17 summary is provided below. 

18 The 1998 1M did not completely remove soil contaminated above residential RBCs. CH2M-

19 Jones continued investigations to assess the feasibility of remediating surface soil to allow 

20 unrestricted land use at SWMU 6. A sampling plan was developed in January 2002 to 

21 complete RFI delineation activities and evaluate if the 1998 1M was adequate as a final 

22 remedy. The results of this investigation were reviewed, MCSs were proposed, and 

23 additional areas with PCB, pesticide, and BEQ surface soil concentrations requiring 

24 remediation were identified (CH2M-Jones, 2oo2d). 

25 CH2M-Jones performed additional investigations in May and June 2002, and refined the 

26 proposed 1M removal areas and completed soil removal in June 2002. At the conclusion of 

27 the 2002 1M, an evaluation of the data was conducted to assess whether the COCs were 

28 adequately removed and cleanup objectives achieved for surface soil to levels tha t would 

29 allow industrial land use at this site (see Section 5.0). The results indicate that this objective 

30 was achieved. 
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1 4.0 Summary of Additional Investigations 

2 This section describes the investigations that were conducted at SWMU 6 subsequent to the 

3 initial RFI. The soil and groundwater results conducted after the Zone G RFI Report, Revision 

4 a (EnSafe, 1998) was issued are summarized and screened against applicable criteria. 

5 Sununaries of detected compounds are presented in Tables 4-1 (organics in surface soil), 4-2 

6 (inorganics in surface soil), 4-3 (organics in subsurface soil), 4-4 (inorganics in subsurface 

7 soil), 4-5 (organics in sediment), 4-6 (organics in groundwater), and 4-7 (inorganics in 

8 groundwater). Appendix B contains the complete analytical data summary tables and 

9 Appendix C contains the data validation summary for the 2002 samples collected. 

10 Additionally some of the soil samples with contamination discussed in this section were 

11 collected prior to implementation of the interim removal action by CH2M-Jones (see Figure 

12 5-1 and Section 7.0), and thus do not represent current site conditions, as they are replaced 

13 with clean soils. Residual site risks and soil concentrations are discussed in Section 5.0. 

14 4.1 Soil Investigation 
15 After the RFI investigations (1993 and 1996) and the DET's 1M (1998), CH2M-Jones 

16 continued soil investigations to complete the delineation of contaminants in surface and 

17 subsurface soil, to confirm the results of the 1M, and to confirm the vertical and horizontal 

18 extent of contaminated soil proposed for removaL Sediment was collected from the ditch 

19 adjacent to the east side of the site and analyzed to check if soil contaminants had migrated 

20 to the ditch. These additional investigations were conducted over several phases as 

21 summarized in the following subsections. A summary of compounds detected above 

22 screening criteria in the additional investigations conducted after the RFI is presented in 

23 Section 4.1.4. 

24 4.1.1 January 2002 Sampling 
25 Eleven surface and six subsurface soil samples were collected in January 2002 (stations 

26 G006SB005 through G006SBOI5). Two locations were sampled on the north side of the 1998 

271M excavation to assess PCB-contaminated soil, and nine locations were sampled on the 

28 south side of the previous excavation to assess BEQ and pesticide contamination in soiL The 

29 locations of these samples are presented in Figure 4-1. 

SWMU6ZGRFIRACMSWPREVO.DOC 4·' 



RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

AEVISIONO 
DECEMBER 2002 

1 4.1.2 May 2002 Sampling 
2 Additional sampling and analyses were proposed in a Phase II Sampling and Analysis Plan, 

3 SWMU 6, Zone G (CH2M-Jones, 2002c). Nine surface, four subsurface, and five intermediate 

4 depth (1 to 2 ft bls) soil samples were collected in May 2002 (stations G006SB017 through 

5 G006SB029). The intermediate (confirmation) samples were proposed to establish required 

6 excavation depths in areas planned for soil removaL Other samples were taken in response 

7 to SCDI-IEC comments about BEQs in the northwest comer of the site, additional 

8 delineation of PCBs and pesticides, and to confirm that fill material used by DET 1M (1998) 

9 is uncontaminated. Also, one sediment sample was collected from the bottom of the ditch 

10 (G006MOOOl) adjacent to the site on the east side. 

11 RFI groundwater results indicated elevated levels of arsenic in groundwater at monitoring 

12 well G006GWOO3. However, subsurface soils in this area were not sampled for arsenic. 

13 Thus, two additional surface and seven additional subsurface samples (stations GOO6SB030 

14 through G006SB034) were collected in May 2002 (CH2M-Jones, 2002e) to assess arsenic 

15 concentrations in this area. 

16 The locations of these samples are presented in Figure 4-L Results from these Phase II 

17 analyses indicated sediments in the ditch were not contaminated, there was no elevated 

18 arsenic in the soil near monitoring well G006GW003, but that PCBs, BEQs, and DDT were 

19 still above screening criteria and not completely delineated horizontally or vertically. 

20 4.1.3 June 2002 Sampling 
21 Additional sampling and analyses were proposed in the 1M Work Plan Addendum, SWMU 6, 

22 Zone G (CH2M-Jones, 2002f) to complete the delineation and confirmation to a higher level 

23 of confidence prior to implementing the 1M. Ten surface, three subsurface, and five 

24 intermediate (1 to 2 ft bls) soil samples were collected in June 2002 (stations GOO6SB035 

25 through G006SB40, G006SB042 through G006SB048) as proposed in the addendum. These 

26 results indicated that BEQs and pesticides were delineated, but that PCBs on the north side 

27 of the previous DET 1M were not completely delineated. Thus, nine surface and one 

28 intermediate depth (1 to 2 ft bls) soil samples were collected in late June 2002 (stations 

29 G006SB049 through G006SB050, G006SB052 through G006SB059). 

30 The locations of these samples are presented in Figure 4-L The results from both sampling 

31 events in June were reviewed prior to completion of the 2002 1M. The delineation of all 

32 COCs at the site was completed, and the final adjustment of 1M excavation areas was made. 

SWMU6ZGRFIRACMSWPREVO.DOC 4·2 



RFI REPORT ADDENDUM/1M COMPLETION REPOATfCMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

1 4.1.4 Results and Screening of Additional Soil Investigations 
2 The analytical results from additional soil samples were compared to applicable screening 

3 criteria. For surface soil, the analytical results for organic compounds were compared to 

4 EPA Region III residential RBCs (HI=O.l for non-carcinogens) and generic SSLs (DAF=l for 

5 VOCs, DAF=10 for other compounds). Inorganic surface soil analytical results were 

6 compared to RBCs (HI=O.l for non-carcinogens), SSLs (DAF=10), and the Zone G range of 

7 background concentrations. For subsurface soil, organic results were compared to SSLs 

8 (DAF=1 for VOCs, DAF=lO for other compounds) and inorganic results were compared to 

9 SSLs (DAF=10) and the Zone G subsurface soil range of background concentrations. 

10 Calculated BEQ values were compared to the background concentrations presented in the 

11 Background Study Report: Technical Information for Development of Background BEQ Values 

12 (CH2M-Jones, 2001a) and subsequently adopted by the BCT. 

13 To determine if soil concentrations of Aroclor-1260 are a potential leaching hazard, the 

14 comparison of site data to an appropriate SSL for Aroclor-1260 was necessary. A generic SSL 

15 was not available for Aroclor-1260. Therefore, CH2M-Jones calculated a site-specific SSL for 

16 this constituent. The site-specific SSL calculation is consistent with EPA's Soil Screening 

17 Guidance: User's Guide (EPA, 1996b) and the Soil Screening Guidance: Technical Background 

18 Document (EPA, 1996a). Table 4-8 presents the SSL calculation and input parameters. The 

19 SSL for Aroclor-1260 was determined to be 7.2 mg/kg for an unpaved scenario. The 

20 analytical results for Aroclor-1260 were compared to the site-specific SSL. 

21 Organic Compounds in Surface Soil 
22 Two VOCs, toluene and chlorobenzene, were detected in surface soil samples collected 

23 during the June 2002 sampling. The detected concentrations were below their respective 

24 RBCs (HI=O.I) and SSLs (DAF=I). Therefore, no VOCs were identified as COPCs. 

25 Eighteen SVOCs were detected in the SWMU 6 surface soil samples (see Table 4-1). 

26 Benzo[a]anthracene was detected in two surface soil samples at concentrations that 

27 exceeded its RBC, SSL, and Zone G background concentration. Benzo[b]fluoranthene was 

28 detected in two samples at concentrations that exceeded its RBC and Zone G background 

29 concentration. One sample also contained benzo[b ]fluoranthene above its SSL. 

30 Benzo[a]pyrene was detected above its RBC and background concentration in one sample. 

31 Benzo[a]pyrene was not detected above its SSL in any surface soil sample. Indeno(I,2,3-

32 c,d)pyrene was detected above its background concentration, RBC, and SSL in one sample. 

33 Because the detected SVOCs were cP AHs that are evaluated as BEQs, BEQ values were 

34 calculated. The calculated BEQ value in one surface soil sample exceeded the surface soil 
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1 background value (1,304 micrograms per kilogram [Jlg/kg]) presented in the Background 

2 Study Report: Technical Information for Development of Background BEQ Values (CH2M-Jones, 

3 2001a) and subsequently adopted by the BCT. Based on this information, BEQs are 

4 identified as COPCs in surface soil. 

5 Seventeen pesticides were detected in surface soil samples from SWMU 6. DDT was 

6 detected in two samples at concentrations that exceeded its RBe. The DDT concentrations 

7 were all below the SSL for DDT in surface soil. DDD was detected at a concentration that 

8 exceeded both its RBC and SSL in one sample. Alpha-BHC (hexachlorocyclohexane), beta-

9 BHC, and gamma-BHC were detected in several samples (see Table 4-1) at concentrations 

10 that exceeded their respective SSLs, but were below their RBCs. Chlordane was detected at 

11 concentrations that exceeded both its RBC and SSL in two samples. Dieldrin was detected in 

12 three samples above its SSL. One sample also exceeded its RBe. Based on these data, 

13 chlordane, dieldrin, DDD, and DDT are identified as COPCs based on human exposure. 

14 Alpha-BHC, beta-BHe, gamma-BHC, chlordane, dieldrin, and DDD are identified as 

15 COPCs for groundwater protection. 

16 Three PCBs were detected in surface soil samples at SWMU 6. Only Aroclor-1260 was 

17 detected at concentrations that exceeded screening criteria. Eight samples (see Table 4-1) 

18 contained Aroclor-1260 at concentrations that exceeded its RBe. Of these, three samples 

19 contained Aroclor-1260 above the site-specific SSL of 7.2 mg/kg. Based on the above 

20 information, Aroclor-1260 is identified as a COPC for combined SWMU 6. 

21 Inorganic Compounds in Surface Soil 
22 Two surface soil samples were collected and analyzed for arsenic. The detected 

23 concentrations of arsenic were below the Zone G background level. Therefore, no inorganic 

24 COPCs were identified for surface soil. 

25 Organic Compounds in Subsurface Soil 
26 No VOCs were detected in the additional subsurface soil samples collected at combined 

27 SWMU 6. Eighteen SVOCs were detected in the SWMU 6 subsurface soil samples. 

28 Benzo[a]anthracene was detected in four samples at concentrations that exceeded its SSL. 

29 Benzo[b ]fluoranthene was detected in one sample above its SSL. Because the detected 

30 SVOCs are cPAHs that are evaluated as BEQs, BEQ values were calculated. The calculated 

31 BEQ values in two subsurface soil samples were above the subsurface soil background 

32 value (1,400 Jlg/kg) presented in the the Background Study Report: Technical Information for 
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1 Development of Background BEQ Values (CH2M-Jones, 2001a) and subsequently adopted by 

2 the BCT. Based on this information, BEQs are identified as COPCs in subsurface soil. 

3 Twelve pesticides were detected in subsurface soil samples from SWMU 6. Four pesticides, 

4 alpha-BHC, beta-BHC, gamma-BHC, and dieldrin were detected at concentrations that 

5 exceeded their respective SSLs. Alpha-BHC was present above its SSL of 0.25 J!g/kg in four 

6 samples. Beta-BHC was present above its SSL of 1.5 ug/kg in three samples. Gamma-BHC 

7 was present above its SSL of 4.5 J!g/kg in two samples. Dieldrin was detected above its SSL 

8 of 2 J!g/kg in one sample. Based on these data alpha-BHC, beta-BHC, gamma-BHC, and 

9 dieldrin are identified as subsurface soil COPCs for groundwater protection. 

10 Aroclor-1260 was detected in one subsurface soil sample. The detected concentration was 

11 below the site-specific SSL of 7.2 mg/kg for Aroclor-1260. Therefore, Aroclor-1260 is not 

12 selected as a COPC for subsurface soil. 

13 Inorganic Compounds in Subsurface Soil 
14 Six additional subsurface soil samples were collected for arsenic analysis at SWMU 6. One 

15 sample contained arsenic above its generic SSL of 14.5 mg/kg, but was within the Zone G 

16 range of background concentrations. Therefore, arsenic was not identified as a COPC in soil. 

17 4.2 Sediment Investigation 
18 On May 8, 2002, a sediment sample was collected from the drainage ditch that runs along 

19 the southeast side of the site. This sample was collected to determine if site COCs/COPCs 

20 were potentially migrating offsite. 

21 The drainage ditch, from which the sediment sample was collected, is part of the storm 

22 water collection system and discharges into the underground storm sewer to the northeast 

23 of the site. The outfall (43) for the storm sewer system for this area discharges to the Cooper 

24 River, adjacent to Pier L. Because the drainage ditch does not always contain water, the 

25 ditch is not capable of supporting aquatic life. Therefore the sample collected from the ditch 

26 represents a potential surface runoff accumulation area for surrounding soil. The results for 

27 this sample were compared against the EPA Region III residential RBCs. Table 4-5 presents 

28 a summary of detected compounds and the screening criteria. Ecological screening criteria 

29 are also presented for reference only as a conservative screening comparison protective of 

30 offsite aquatic receptors. 
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1 Only P AHs and DDD were detected in the sediment sample. All results were below the EPA 

2 Region III residential RBCs (HI=O.I), and below EPA Region IV ecological sediment 

3 screening criteria. No chemicals were identified as COPCs for the sediment sample. 

4 4.3 Groundwater Investigation 
5 In July 2002, CH2M-Jones redeveloped all seven monitoring wells at the site. Well 

6 development consisted of surging the well with a surge block followed by pumping 30 to 60 

7 gallons until turbidity was measured to be at or below 10 nephelometric turbidity units 

8 (NTUs). 

9 Groundwater samples were collected at SWMU 6 in July 2002 and water levels were 

10 measured from all seven monitoring wells (G006GW001 through G006GWOO7) at the site. 

11 During collection of the groundwater samples pH, conductivity, temperature, and turbidity 

12 were measured. These field data are presented in Table 4-9 for this sampling effort and all 

13 four RFI sampling events. Review of the data in Table 4-9 shows that in spite of recent 

14 redevelopment, turbidity levels during sampling were quite high. Suspended solids have 

15 likely had a significant impact on the analytical results for these samples. 

16 The samples collected in July 2002 were analyzed for metals, PCBs, pesticides, and SVOCs 

17 during this sampling effort. Tables 4-6 and 4-7 present a summary of detected compounds 

18 for organic and inorganic compounds respectively. The locations of SWMU 6 monitoring 

19 wells and groundwater potentiometric contours are shown on Figure 4-1. This section 

20 provides a summary of these results. 

21 The analytical results from these groundwater samples were compared to MCLs (or RBCs if 

22 MCLs were not available) and the Zone G range of background concentrations for shallow 

23 groundwater. 

24 4.3.1 Organic Compounds in Groundwater 

25 Pesticides 
26 Three pesticides, DDD, DDE, and DDT were detected in the additional SWMU 6 

27 groundwater samples. DDD was detected in a single sample below its RBC (0.28 

28 micrograms per liter [/Lg/L)). 

29 DDE was detected in five of seven SWMU 6 samples. Four samples contained DDE at 

30 concentrations that exceeded its RBC (0.2 /Lg/L). Detected concentrations of DDE ranged 

31 from 0.048 J to 2.2 /Lg/L. 
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1 DDT was also detected in five of seven SWMU 6 samples. It was detected in the same five 

2 samples as DDE. Detected concentrations of DDT were all above its RBC (0.2 Jlg/L) and 

3 ranged from 0.28 to 1.8 Jlg/L. 

4 DDE and DDT are identified as COPCs for shallow groundwater based on these data. The 

5 presence of these constituents is further discussed in Section 5.0. 

6 Semivolatile Organic Compounds 

7 Six SVOCs were detected in additional SWMU 6 groundwater samples. No SVOC was 

8 detected above its RBC (MCLs are not available for the detected SVOCs). Therefore, no 

9 SVOCs were identified as shallow groundwater COPCs. 

10 4.3.2 Inorganic Compounds in Groundwater 
11 Fourteen inorganic compounds were detected in additional groundwater samples at SWMU 

12 6. Antimony was detected in two samples (006GWOOIM5, 8.42 J Jlg/L and 006GW006M5, 

13 9.16 Jlg/L). It exceeded its MCL (6 Jlg/L) and the Zone Grange of background 

14 concentrations in both samples in which it was detected. 

15 Arsenic was detected in five of seven wells resampled at SWMU 6. One sample 

16 (006GW003M5, 323 Jlg/L) contained arsenic at a concentration that exceeded its MCL (50 

17 Jlg/L) and the Zone G range of background concentrations for arsenic. 

18 Iron was detected in all seven samples from SWMU 6 monitoring wells. All seven detections 

19 were above the RBC (1,100 Jlg/L, HI=O.I) for iron. One sample (006GW003M5, 77,500 Jlg/L) 

20 contained iron at a concentration that also exceeded the Zone G range of background 

21 concentrations for iron. Detected concentrations (see Table 4-6) ranged from 7,540 to 77,500 

22 Jlg/L. 

23 Manganese was also detected in all seven samples collected at SWMU 6. All seven 

24 detections were above its RBC (73 Jlg/L, HI=O.I). None of the samples had reported 

25 concentrations of manganese above the Zone G range of background concentrations. 

26 Detected concentrations (see Table 4-6) ranged from 257 to 1,290 Jlg/L. The maximum 

27 concentration of manganese detected in background samples (grid) was 7,980 Jlg/L. Because 

28 detected concentrations of manganese were all within the range of Zone G background 

29 concentrations, it is not considered a COpe. 

30 Thallium was detected in four of seven samples from SWMU 6 monitoring wells. All four 

31 detections were reported at concentrations that exceed the MCL (2 Jlg/L) for thallium (see 

SWMU6ZGRFIRACMSWPREVO_DOC 



RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

1 Table 4-6). Thallium was not detected in the 2 Zone G grid wells used for developing 

2 background concentrations in Zone G. 

3 Concentrations of calcium, magnesium, and potassium were found to exceed their range of 

4 background concentration developed for Zone G. Background concentrations were not 

5 established for sodium. These inorganic compounds were not reported in the site history, 

6 are all essential nutrients and are not expected to be a threat to human health or the 

7 environment unless present at extremely high concentrations. Therefore, these constituents 

8 are not considered COPCs although some minor exceedances of Zone G background 

9 concentrations were noted. 

10 In summary, antimony, arsenic, iron, and thallium are identified as inorganic COPCs for 

11 shallow groundwater based on these data. The presence of these constituents is further 

12 discussed in Section 5.0. 
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TABLE 4-1 
Organic Compounds Detected in Surface SOil- Additionallnvesligation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (pglkg) Qualifier !HI=O.1) !DAF=10) Concentration 

Volatile Organic Compounds 

Toluene 0068601101 7.2 = 1,600 600 (DAF=I) NA 

Chlorobenzene 0068601101 23 = 160 70 (DAF=I) NA 

Semivolatile Organic Compounds 

1-Methylnaphthalene 0068600701 2.5 J 160,000 NL NA 
2-Methylnaphthatene 

0068600801 6.1 J 

0068600901 1.8 J 

0068601001 4 J 

0068601101 5 J 

0068601301 4.3 J 

0068601401 2.4 J 

2-Methylnaphthalene 0068600801 8 = 160,000 NL NA 

0068600701 3 J 

0068600901 1.6 J 

0068601001 4.3 J 

0068601101 22 J 

0068601201 1.4 J 

0068601301 3.9 J 

0068B01401 3.6 J 

0068601501 J 

Acenaphthene 0068600801 18 = 470,000 285,000 NA 

0068604401 222 = 

0068600701 2.2 J 

0068600901 13 J 

0068601001 1.9 J 

0068601101 12 J 

0068601201 5 J 

0068601401 3.9 J 
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TABLE 4-1 
Organic Compounds Detected in Surtace Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
Residential Groundwater ZoneG 

Sample Concentration RBC' SSLb Background 
Analyle Location (pg/kg) Qualifier (HI=O.1) (DAF=10) Concentration 

Acenaphthene 0068B02401 14.8 J 470,000 285,000 NA 

0068B04601 14.9 J 

0068B02101 119 J 

Acenaphthylene 0068B00701 11 = 470,000 285,000 NA 
Acenaphthene Acenaphlhene 

0068B01001 26 = 

0068B01201 8.4 = 

0068B01401 23 = 

0068B04401 72.3 = 

0068B00801 5.8 J 

0068B00901 5.5 J 

0068B01101 180 J 

0068B01301 12 J 

0068B01501 4.2 J 

0068B02001 5.1 J 

0068B02401 70.9 J 

0068B02101 85 J 

Anthracene 0068B00701 14 = 2,300,000 6,000,000 NA 

0088B00801 31 = 

0068B01001 41 = 

0068B01201 15 = 

0068B01401 26 = 

0068B04401 346 = 

0068B00901 27 J 

0068B01101 170 J 

0068B01301 8 J 

0068B01501 2.5 J 

0068B02001 8.1 J 

0068B02401 236 J 
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TABLE 4·1 
Organic Compounds Detected in Surface Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (pg/kg) Qualifier (HI=O.11 (DAF=101 Concentration 

Anthracene 006SB04601 43 J 2,300,000 6,000,000 NA 

006SB02101 307 J 

Benzo[a)Anthracene' 006SB00701 72 = 870 1,000 616 

006SB00801 110 = 

006SB01001 60 = 

006SB01201 58 = 

006SB01401 100 = 

006SB01501 13 = 

006SB02401 740 = 

006SB04401 599 = 

006SB04601 213 = 

006SB00901 200 J 

006SB0110lDLI 1,300 J 

006SB01301 33 J 

006SB01801 20.2 J 

006SB01901 11.6 J 

006SB02001 49.3 J 

006SB02101 1,540 J 

Benzo[a)Pyrene' 006SB00701 60 = 87 4,000 598 

006SB00801 120 = 

006SB01001 170 = 

006SB01201 84 = 

006SB01401 120 = 

006SB01501 18 = 

006SB02401 570 = 

006SB04401 530 = 

006SB04601 307 = 

006SB00901 210 J 

006SBOll0l 460 J 
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TABLE 4-1 
Organic Compounds Detected in Surface Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (pg/kg) Qualifier (HI=O.l) (DAF=10) Concentration 

Benzo[alPyrene 0 0068B01301 52 J 87 4,000 598 

0068801801 14.4 J 

0068B01901 6.8 J 

0068802001 39 J 

0068802101 1,610 J 

Benzo[blFluoranthene 0 0068800701 130 = 870 2,500 608 

0068800801 180 = 

0068801001 220 

0068801401 180 

0068802401 1,860 = 

0068B00901 280 J 

0068801101 680 J 

0068801301 79 J 

0068801801 22.2 J 

0068801901 11 J 

0068802001 69.9 J 

0068802101 3,210 J 

Benzo[g,h,11Perylene 0068800701 36 = NL NL NA 

0068800801 71 = 

0068801001 120 = 

0068801201 77 = 

0068801401 58 = 

0068801501 12 = 

0068802401 482 = 

0068800901 160 J 

0068801101 220 J 

0068801301 28 J 

0068801801 75 J 

0068802001 92.1 J 

SWMU61GRFlRACMSWPREVO.DOC 4-12 



RFI REPORT ADDENDUMIIM COMPLETION REPORTICMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVtSIONO 
DECEMBER 2002 

TABLE 4-1 
Organic Compounds Detected in Surface Soil- Additional Investigation 
RFI Report Addendum/1M Completion RepcrtlCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (JIg/kg) Qualifier (HI=O.I) (DAF=10) Concentration 

Benzo[g,h,I]Perylene 0068B04401 372 J NL NL NA 

0068B04601 229 J 

0068B02101 1,950 J 

Benzo[k]Fluoranthene' 0068800701 90 = 8,700 24,500 596 

0068B00801 100 = 

0068B0100l 120 = 

0068B01201 160 = 

0068801401 150 = 

0068B01501 46 = 

0068B02401 666 = 

0068B00901 150 J 

0068801101 580 J 

0068B01301 46 J 

0068B01801 11.3 J 

Chrysene' 0068B00701 150 = 87,000 80,000 620 

0068800801 140 = 

0068B01001 120 = 

0068B01201 85 = 

0068B01401 180 = 

0068801501 18 

0068802401 1,890 = 

0068B04401 594 = 

0068B04601 232 = 

0068B00901 220 J 

0068B01101 760 J 

0068B01301 55 J 

0068B01801 16.4 J 

0068B01901 9.1 J 

0068B02001 35 J 
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Rfl REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4·1 
Organic Compounds Detected in Surtace Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (pg/kg) Qualifier !HI=O.ll !DAF=l Ol Concentration 

Chrysene' 006S802101 1,560 J 87,000 80,000 620 

Dibenz(a,h)Anthracene' 006S800701 16 = 87 1,000 525 

006S800801 33 

006S801001 42 = 

006S801201 24 = 

006S801401 30 = 

006S800901 44 J 

006S801101 180 J 

006S801301 12 J 

006S801501 6 J 

Fluoranthene 006S800701 200 = 310,000 2,150,000 NA 

006S800801 250 = 

006S801001 120 = 
006S801201 140 = 
006S801401 310 = 
006S801501 13 = 
006S802401 2,800 = 
006S804401 1,580 = 
006S804601 330 = 
006S8OO901 400 J 

006S80110lDL 1,600 J 

006S801301 57 J 

006S801801 28.3 J 

006S801901 11.7 J 

006S802001 43.4 J 

006S802101 1,710 J 

Fluorene 006S800801 18 = 310,000 280,000 NA 

006S804401 186 = 
006S8oo701 1.7 J 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4·1 
Organic Compounds Detected in Surtace Soil - Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (pg/kg) Qualifier (HI=O.l) (DAF-l0) Concentration 

Fluorene 006S600901 8.6 J 310,000 280,000 NA 

006S601001 3 J 

006S601101 50 J 

006S601201 3.8 J 

006S601401 3.7 J 

006S602001 4 J 

006S602401 41 J 

006S604601 13.2 J 

006S602101 90.9 J 

Indeno(1,2,3,c,d)Pyrene' 006S600701 38 = 870 700 525 

006S600801 64 = 

006S601001 110 = 

006S801201 44 = 

006S601401 51 = 

006S801501 11 = 

006S802401 470 = 

006S604401 428 = 

006S604601 335 = 

006S600901 150 J 

006S601101 180 J 

006S601301 25 J 

006S601801 93.3 J 

006S602001 108 J 

006S602101 1,760 J 

Naphthalene 006S600701 7.8 = 160,000 42,000 NA 

006S600801 20 = 

006S604401 159 = 

006S600901 1.5 J 

006S601001 6.5 J 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4-1 
Organic Compounds Detected in Surface Soil- Additionallnvesligalion 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (pg/kg) Qualifier (HI=O.l) (DAF=10) Concentration 

Naphthalene 006S801101 13 J 160,000 42,000 NA 

006S801201 3 J 

006S801301 2.2 J 

006S801401 5 J 

006S801501 2.6 J 

006S802001 6.7 J 

006S802401 14.1 J 

006S802101 69.3 J 

Phenanthrene 006S800701 25 = NL NL NA 

006S800801 170 = 

006S801001 34 = 

006S801201 47 = 

006S801401 54 = 

006S802401 385 = 

006S804401 1,400 = 

006S804601 144 = 

006S800901 160 J 

006S801101 390 J 

006S801301 19 J 

006S801501 2.3 J 

006S801801 14.6 J 

006S801901 6.9 J 

006S802001 26.4 J 

006S802101 897 J 

Pyrene 006S800701 170 = 230,000 2,100,000 NA 

006SB00801 210 = 

006S801001 110 = 

006SB01201 120 = 

006S801401 310 = 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4·1 
Organic Compounds Detected in Surtace Soil- Additional Investigation 
RFI Report Addendum/1M Completion RepottlCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (JIg/kg) Qualifier (HI=O.l) (DAF=10) Concentration 

Pyrene 006SB01501 15 = 230,000 2,100,000 NA 

006SB02401 2,220 = 

006SB04401 949 = 

006SB04601 237 = 

006SB02101 4,190 = 

006SB00901 320 J 

006SBOll01DL 1,400 J 

006SB01301 52 J 

006SB01701 165 J 

006SB01801 179 J 

006SB01901 164 J 

006SB02001 212 J 

BEOs' 006SB00701 101 = 87 NA 1,304 

006SB00801 190 = 

006SB00901 319 = 

006SB01001 252 = 

006SB01101 733 = 

006SB01201 120 = 

006SB01301 78.2 = 

006SB01401 185 

006SB01501 27.3 = 

006SB01701 426 U 

006SB01801 210 = 

006SB01901 204 

006SB02001 252 = 

006SB02101 [ 4,101 

006SB02401 1,073 = 

006SB02703 363 = 

006SB02803 920 = 
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TABLE 4-1 

RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

Organic Compounds Detected in Surface Soil- Addilionallnvestigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Analyte 

8EQs' 

Pesticides 

Aldrin' 

Alpha·8He' 

Alpha·Chlordane' 

8eta·8HC' 

SWMU6ZGRFlRACMSWPREVO.OOC 

Sample 
Location 

006S802903 

006S804401 

006S804601 

006S804701 

006S801901 

006S804401 

006S800801 

006S800901 

006S801801 

006S801901 

006S804401 

006S802101 

006S800901 

006S801501 

006S802101 

0065800701 

006S800801 

006S801001 

006S801101 

006S801201 

006S801301 

006S801401 

006S801701 

006S801801 

006S801901 

006S804401 

006S804601 

006S801101 

Concentration 

[ 

(pglkg) 

305 

655 

389 

51.1 

0.46 

0.51 

1.4 

5 

0.51 

0.26 

0.71 

53.1 

44 

4.5 

1,080 

7 

26 

4.4 

3.5 

24 

0.74 

200 

0.5 

0.76 

1.3 

5.8 

58.3 

1.6 

Qualifier 

= 

= 

= 

U 

J 

J 

J 

J 

J 

J 

J 

J 

= 

= 

= 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

EPA Region III 
Residential 

RBC· 
(HI-O.l) 

87 

38 

100 

1,800 

350 

Soil to 
Groundwater 

SSLb 

(DAF=10) 

NA 

250 

0.25 

5,000 

1.5 

ZoneG 
Background 

Concentration 

1,304 

NA 

NA 

NA 

NA 
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TABLE 4-1 

RFI REPORT ADDENDUMJIM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISK}NO 
DECEMBER 2002 

Organic Compounds Detected in Surtace Soil- Additionallnves~gation 
RFI Report Addendum/1M Completion ReportJ'CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

na A Iyt e 

Beta-8HC' 

Chlordane' 

Delta-8HC 

Dieldrin' 

SWMU6ZGRFlRACMSWPREVO_DOC 

Sample 
L f oca Ion 

0068801901 

0068802101 

0068800901 

0068801801 

0068804401 

0068804601 

0068804401 

0068804601 

0068802101 

0068800801 

0068801401 

0068801901 

0068801801 

0068801901 

0068802101 

0068800701 

0068800801 

0068800901 

0068801001 

0068801101 

0068801201 

0068801301 

0068801401 

0068804401 

0068804601 

0068800701 

0068800901 

Concentration 
(pglk ) g 

1.7 

176 

26 

B8 12.4 

61.2 

474 

5,460 

270 

2,400 

9.6 

1.9 

2.4 

338 

0.54 

7.2 

30 

0.66 

2.5 

10 

0.13 

8 

3.6 

11.7 

BE] 73 

Q IT ua Iler 

= 

= 

J 

J 

J 

J 

= 
= 

= 
J 

J 

J 

= 

= 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

= 

EPA Region III 
Residential 

RBC' 
(HI=O.I) 

350 

1,800 

NL 

40 

Soil to 
Groundwater 

SSL' 
(DAF=10) 

1.5 

5,000 

NL 

2 

ZoneG 
Background 

C t f oncen ra Ion 

NA 

NA 

NA 

300 
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RFI REPORT ADDENDUM/IM COMPLETION REPORTICMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4-1 
Organic Compounds Detected in Surface Soil - Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Soil to 
ZoneG 

Sample Concentration Background 
Analyte Location (pglkg) Qualifier Concentration 

Dieldrin' 0068601201 4.6 J 40 2 300 

0068601301 1.2 J 

0068601701 0.79 J 

Endosulfan II 0068601301 0.4 J 47,000 9,000 NA 

0068604601 7.4 J 

Endosulfan 8ulfate 0068601101 2.4 J 47,000 9,000 NA 

Endrin Aldehyde 0068601201 5.1 J 2,300 500 NA 

Gamma-BHC (Lindane)' 0068600801 13 = 490 4.5 NA 

0068600901 43 = 

0068601201 24 = 

0068601801 3.1 = 

0068604401 5.2 = 

0068604601 19.3 = 

0068602101 246 

0068601001 0.97 J 

0068601101 3.4 J 

0068601901 1.3 J 

Gamma-Chlordane' 0068600701 19 = 1,800 5,000 NA 

006SB0100l 9.9 

0068BOll0l 4.1 = 

0068B01801 1.5 = 

0068B01901 1.9 = 

0068602101 1,410 = 

0068600801 30 J 

0068600901 36 J 

0068601201 38 J 

0068601401 330 J 

0068B01501 3 J 
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RFI REPORT ADDENDUMllM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4-1 
Organic Compounds Detected in Surface Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (pg/kg) aualifier (HI-Dol) (DAF-l0) Concentration 

Gamma-Chlordane' 0068B01701 0.76 J 1,800 5,000 NA 

0068B04401 8.7 J 

0068B04601 65.2 J 

Heptachlor' 0068B01401 52 J 140 11,500 NA 

0068B04401 1.9 J 

006SB02101 63 J 

Heptachlor Epoxide' 0068BOll0l 1.7 = 70 350 NA 

0068B00701 2 J 

0068B00801 14 J 

0068B00901 27 J 

006SB0100l 3.4 J 

0068B01201 7.4 J 

006SB01301 0.24 J 

0068B01401 33 J 

0068B01501 0.78 J 

0068B01901 0.3 J 

0068B04601 4.6 J 

p,p'-DDD' 0068B01701 3.2 = 2,700 8,000 NA 

006S901801 19 = 

0068B01901 12 = 

006SB02101 RE I 11,200 = 

006SB04401 67.3 = 

0068B00701 72 J 

0068900801 170 J 

0068900901 980 J 

0068901001 20 J 

0068901101 36 J 

0068901201 510 J 

006SB01301 6.2 J 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4·1 
Organic Compounds Detected in Surface Soil - Additional Investigation 
RFf Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region lit Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC· SSLb Background 
Analyte Location (pglkg) Qualifier (Ht=O.l) (DAF=10) Concentration 

p,p'.OOD' 0068B01401 720 J 2,700 8,000 NA 

0068B01501 5.6 J 

0068B02001 2.6 J 

0068B04601 521 J 

0068B04701 0.6 J 

p,p'·DDE' 0068B00701 71 = 1,900 27,000 NA 

0068B00801 170 = 

0068B00801 430 = 

0068B01201 60 = 

0068B01301 38 = 

0068B01401 380 = 

0068B01501 11 = 

0068B01701 4.8 = 

0068B01801 36 = 

0068B01901 10.2 = 

0068B02101 1,710 = 

0068 BO 1 001 47 J 

0068BOll01 12 J 

0068B04401 41.4 J 

0068B04601 283 J 

0068B04701 J 

p,p'·OOT' 0068B00701 44 = 1,900 16,000 NA 

0068B0140lDl I 3,300 = 

0068B01801 RE 110 = 

0068B01901 42.5 = 

0068B021 01 RE I 8,310 = 

0068B00801 250 J 

0068B00901 1,000 J 

0068B01001 73 J 
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RFI REPORT ADDENDUMIIM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4-1 
Organic Compounds Detected in Surface Soil- Additional Investigation 
RFI Reporf Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (pg/kg) Qualifier !HI=0.1) !DAF=10) Concentration 

p,p'-DDT' 0068B01101 65 J 1,900 16,000 NA 

0068B01201 180 J 

0068B01301 18 J 

0068B01501 21 J 

0068B01701 14 J 

0068B04401 97.8 J 

0068B04601 605 J 

0068B04701 2.4 J 

PCBs 

PC8-1248 (Aroclor-1248)' 0068803501 149 J 320 205 Region III NA 

PCB·1254 (Aroclor·1254)' 0068801801 174 = 320 550 Region III NA 

0068801901 8.1 = 

0068802301 56.5 = 

PCB-1260 (Aroclor-1260)' 0068801701 26.8 320 7,200 site-specific NA 

0068801801 270 = 

0068801901 10.8 = 

0068802201 21,600 = 

0068802301 265 = 

0068803901 18,000 = 

0065800501 95 J 

0068B0060 tDL I 13,000 J 

0068801001 260 J 

0065801201 200 J 

0068801501 49 J 

0068803501 199 J 

0068803601 [ 6,620 J 

0068803701 207 J 

0065803801 [ 6,270 J 
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TABLE 4-1 

RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

Organic Compounds Detected in Surface Soil - Additional Investigation 
RFI Report Addendum/1M Completion ReporVCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Soil to 
ZoneG Residential Groundwater 

Sample Concentration RBC' SSLb Background 
Analyte Location (JIg/kg) Qualifier (HI=O_l) (DAF=10) Concentration 

PCB-1260 (Aroclor-1260)' 0065B04001 1,900 J 320 7,200 site-specific NA 

0065B04801 6,760 J 

0065804901 61 J 

0065B05001 84 J 

0065B05301 96 J 

0065805501 22 J 

0065B05601 [ 3,000 J 

0065B05701 210 J 

0065B05901 270 J 

All values are presented in units of micrograms per kilogram (.ug/kg). 

Concentrations in bold text and outlined within the table represent exceedances of the screening cntena. 

a U.5. EPA Region III risk-based concentrations (RBCs) with a hazard index (HI) =0.1 for non-carcinogens. 

b 50il screening levels (55Ls) based on a dilution factor (DAF)=1 for volatile organic compounds (VOCs), DAF=10 for other 
compounds. 

, Compound is listed as a carcinogen. 

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

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

NA Not applicable/not available 

NL Not listed 

RE Indicates that the sample was reanalyzed by the laboratory. 

U Indicates that the analyte was analyzed for but not detected above the method detection limit. 
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TABLE 4·2 

RFI REPORT ADDENDUM/1M COMPLETION REPORTICMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAlCQMPLEX 

REVISION 0 
DECEMBER 2002 

Inorganic Compounds Detected in Surface 5oil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III 
SSL" 

Zone G Range of 
Sample Concentration RBC' Background 

Parameter Location (mglkg) Qualifier (HI=O.l) (OAF=10) Concentrations 

Arsenic C 006SB03001 7.5 = 0.43 14.5 3.1·25 

006SB03301 1.5 J 

All values are presented in units of milligrams per kilogram (mglkg). 

'U.S. EPA Region III risk·based concentrations (RBCs) with a hazard index (HI) =0.1 for non·carcinogens. 

"Soil screening levels (SSLs) based on a dilution factor (DAF)=l for volatile organic compounds (VOCs), 
DAF=10 for other compounds. 

C Compound is listed as a carcinogen. 

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

J Indicates an estimated value. One or more quality control (OC) parameters were outside control limits or 
the value was detected below the laboratory's quantification lim~. 
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RFI REPORT ADDENDUMI1M COMPLETION REPORT/CMS WORK PlAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4-3 
Organic Compounds Detected in Subsurface Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration SSL' Zone G Background 
Analyle Sample Location (pg/kg) Qualifier (OAF=10) Concentration 

Semivolalile Organic Compounds 

l-Methylnaphthalene 0068B00702 6,900 = NL NA 

0068B01602 40 = 
0068BOll02 22 J 

0068B01302 1.7 J 

2-Methylnaphthalene 0068B00702 10,000 = NL NA 

0068B01602 45 = 
0068BOll02 32 J 

0068B01302 1.7 J 

0068B01402 1.8 J 

Acenaphthene 0068B00702 12,000 = 285,000 NA 

0068B01602 190 = 
0068B04502 46.4 = 
0068B01102 91 J 

0068B01402 3.4 J 

0068801902 11.7 J 

0068B02803 17 J 

Acenaphthylene 0068801402 9.9 = NL NA 

0068801602 72 = 
0068804502 279 = 

0068801102 59 J 

0068801302 13 J 

0068802402 5.9 J 

0068802603 200 J 

0068802803 96.9 J 

0068B02903 10.2 J 

0068804403 43.7 

Anthracene 0068800702 7,700 = 6,000,000 NA 

0068801402 33 
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RFI REPORT ADDENDUM/IM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4-3 
Organic Compounds Detected in Subsurtace Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration SSL' Zone G Background 
Analyte Sample Location (pg/kg) Qualifier (OAF=10) Concentration 

Anthracene 006SB01602 320 = 6,000,000 NA 

006SB04502 491 = 
006SB01102 370 J 

006SB01302 12 J 

006SB01902 16.9 J 

006SB02102 7.6 J 

006SB02402 7.8 J 

006SB02603 160 J 

006SB02803 194 J 

006SB02903 12 J 

006SB04403 30.8 J 

Benzo[a]Anthracene 006SB00702 2,100 = 1,000 627 

006SB01402 52 = 
006SB01602 1,200 = 
006SB04502 2,160 = 
006SB01102 1,300 J 

006SB01302 42 J 

006SB01902 78.8 J 

006SB02002 30.8 J 

006SB02102 61.5 J 

006SB02402 38.9 J 

006SB02603 760 J 

006SB02703 9.3 J 

006SB02803 749 = 
006SB02903 76.4 J 

Benzo[a]Pyrene 006SB01402 64 = 4,000 623 

006SB01602 990 = 
006SB04402 90.7 = 
006SB04502 1,510 = 
006SB00702 820 J 
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RFI REPORT ADDENDUM/1M COMPLETION REPORTfCMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4-3 
Organic Compounds Detected in Subsurface Soil- Additional Investigation 
RFI Reporf Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration SSL' Zone G Background 
Analyte Sample Location (pg/kg) Qualifier (DAF=10) Concentration 

Benzo[a]Pyrene 0068B01102 800 J 4,000 623 

0068B01302 52 J 

0068B01902 76.6 J 

0068B02002 28.1 J 

0068B02102 57.5 J 

0068B02402 32.1 J 

0068B02603 1,640 = 

0068B02803 547 = 

0068B02903 92.2 J 

0068B04403 156 

0068B04603 60.1 = 

0068B04703 210 = 

Benzo[b ]Fluoranthene 0068B01602 1,300 = 2,500 631 

0068B00702 790 J 

0068B01102 1,100 J 

0068B01302 78 J 

0068B01902 151 J 

0068B02002 43.1 J 

0068B02102 81.7 J 

0068B02402 57.4 J 

0068B02603 5,270 = 

0068B02703 10.4 J 

0068B02803 888 = 

0068B02903 155 J 

0068B04703 251 = 

Benzo[g,h,I]Perylene 0068B01402 41 = NL NA 

0068B01602 570 = 

0068B01102 520 J 

0068B01302 32 J 

0068B01902 139 J 
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TABLE 4·3 
Organic Compounds Detected in Subsurtace Soil- Additional Investigation 
RFI Report Addendum/1M Completion ReporVCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration SSL' Zone G Background 
Analyte Sample Location (pglkg) Qualifier (DAF=10) Concentration 

Benzo[g,h,llPerylene 0068B02002 122 J NL NA 

0068B02102 133 J 

0068B02402 99.5 J 

0068B02603 1,250 J 

0068B02803 249 J 

0068B02903 133 J 

0068B04402 69.8 J 

0068B04403 101 J 

0068B04502 510 J 

0068B04603 33.8 J 

0068B04703 91.3 J 

Benzo[klFluoranthene 0068B01402 150 = 24,500 609 

0068B01602 820 = 

0068B00702 850 J 

0068BOll02 790 J 

0068B01302 50 J 

0068B02903 51.8 J 

0068B04703 118 

Chrysene 0068B00702 2,100 = 80,000 616 

0068B01402 78 = 

0068B01602 1,200 = 

0068B04402 100 = 

0068B04502 1,570 = 

0068BOll02 1,000 J 

0068B01302 57 J 

0068B01902 84 J 

0068B02002 16.4 J 

0068B02102 46.4 J 

0068B02402 32.6 J 

0068B02603 1,790 = 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 4-3 
Organic Compounds Detected in Subsurtace Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration SSL' Zone G Background 
Analyte Sample Location (pglkg) Qualifier (OAF=10) Concentration 

Chrysene 006SB02803 550 = 80,000 616 

006SB02903 91.8 J 

006SB04403 126 = 
006SB04603 57.4 = 
006SB04703 224 = 

Dibenz(a,h)anthracene 006S60t402 18 = 1,000 586 

006SB01602 250 = 
006SB01102 210 J 

006S601302 14 J 

Fluoranthene 006SB00702 13,000 = 2,150,000 NA 

006S601402 180 = 
006S601602 2,500 

006SB04402 137 = 
006SB04502 2,880 = 
006S601102 2,300 J 

006S601302 69 J 

006S601902 119 J 

006SB02002 20.9 J 

006SB02102 68 J 

006S602402 53.5 J 

006S602603 493 J 

006SB02703 5.3 J 

006S602803 797 = 
006S602903 91.3 J 

006S604403 170 = 
006SB04603 46.6 J 

006SB04703 278 = 

Fluorene 006SB00702 12,000 = 280,000 NA 

006S601602 140 = 
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TABLE 4-3 
Organic Compounds Detected in Subsurtace Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration SSL' Zone G Background 
Analyte Sample Location (Jig/kg) Qualifier· (OAF=10) Concentration 

Fluorene 0068804502 197 = 280,000 NA 

0068801102 130 J 

0068801302 2 J 

0068801402 4.5 J 

0068801902 10.8 J 

0068802402 6.9 J 

0068802803 95.5 J 

0068804402 7.8 J 

0068804403 18.3 J 

0068804703 8.5 J 

I ndeno( 1 ,2, 3-c, d)Pyrene 0068801402 35 = 7,000 592 

0068801602 430 = 

0068804402 192 = 

0068804502 621 = 

0068801102 420 J 

0068801302 26 J 

0068801902 144 J 

0068802002 152 J 

0068802102 152 J 

0068802402 122 J 

0068802603 1,180 J 

0068802803 267 J 

0068802903 136 J 

0068804403 210 = 

0068804703 212 

Naphthalene 0068800702 22,000 42,000 NA 

0068801602 74 = 

0068804502 79.1 

0068801102 34 J 

0068801302 2.1 J 
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TABLE 4-3 
Organic Compounds Detected in Subsurtace Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration SSL' Zone G Background 
Analyte Sample Location (pgIkg) Qualifier (OAF=10) Concentration 

Naphthalene 0065801402 3.5 J 42,000 NA 

0065801902 6.5 J 

0065802102 6.5 J 

0065802402 8 J 

0065802803 44.1 J 

0065802903 5.6 J 

Phenanthrene 0065800702 33,000 = NL NA 

0065801402 58 = 
0065801602 1,300 = 
0065804402 63.6 = 
0065804502 889 = 
0065801102 970 J 

0065801302 18 J 

0065801902 78.3 J 

0065802102 30.5 J 

0065802402 28.5 J 

0065802603 46.5 J 

0065802703 4.4 J 

0065802803 593 = 
0065802903 37.1 J 

0065804403 75.5 

0065804703 60.2 = 

Pyrene 0065800702 8,900 = 2,100,000 NA 

0065801402 160 = 
0065801602 2,000 = 
0065804402 107 = 
0065804502 2,710 = 
0065801102 2,500 J 

0065801302 67 J 

0065801902 302 J 
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REVISION 0 
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Organic Compounds Detected in Subsurface Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration SSL' Zone G Background 
Analyte Sample Location (pg/kg) Qualifier (DAF=10) Concentration 

Pyrene 006S802002 279 J 2,100,000 NA 

006S802102 299 J 

006S802402 259 J 

006S802603 3,060 = 

006S802703 159 J 

006S802803 972 = 

006S802903 262 J 

006S804403 158 = 

006SB04603 41.1 J 

006SB04703 222 = 

BEQs 006S800702 2,220 = NA 1,400 

006S801102 1,301 = 

006SB01302 81.2 = 

006SB01402 92.7 = 

006SB01902 305 = 

006S802002 348 = 

006SB02102 347 = 

006SB02402 284 = 

006S802603 3,050 = 

006SB04402 137 = 

006SB04403 201 = 

006S804502 1,815 = 

006S804603 96.2 = 

006S804703 280 

Pesticides 

Alpha-BHe 006SB00702 0.87 J 0.25 NA 

006SB01302 0.88 J 

006SB04402 3.2 J 

006SB04502 1.5 J 
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TABLE 4-3 
Organic Compounds Detected in Subsurface Soil- Additional Investigation 
RFI Report Addendum/1M Completion Repol1lCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration SSL' Zone G Background 
Analyle Sample Location (pg/kg) Qualifier (DAF=10) Concentration 

Alpha-Chlordane 0068601302 6.1 = 5,000 NA 
Chlordane 

0068601402 9.6 J 

0068602803 2.35 = 

0068604402 4.9 J 

0068604502 6.7 J 

6eta-6HC 0068604402 s=J = 1.5 NA 

0068601302 J 

0068602803 0.172 J 

0068604502 3.7 J 

Chlordane 0068602803 26.4 = 5,000 NA 

0068604402 43.3 = 

0068604502 58 J 

Delta-6HC 0068604402 18.7 = NL NA 

0068601302 2.4 J 

0068601402 5.7 J 

0068602803 0.162 J 

0068604502 3.4 J 

Dieldrin 0068601302 3 J 2 300 

Gamma-BHC (lindane) 0068B04402 BE] = 4.5 NA 

0068604502 10.7 = 

0068601302 2.2 J 

0068602803 0.189 J 

Gamma-Chlordane 0068601402 30 = 5,000 NA 
Chlordane 

0068B04402 7.3 J 

0068604502 10 J 

0068602803 3.18 = 

Heptachlor 0068604402 6.2 J 11,500 NA 
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TABLE 4-3 
Organic Compounds Detected in Subsurface Soil- Additional Investigation 
RFI Report Addendum/1M Completion ReporVCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Analyte Sample Location 
Concentration 

(JIg/kg) Qualifier 
SSLa 

(DAF=10) 
Zone G Background 

Concentration 

Heptachlor Epoxide 

p,p'-DDD 

p,p'-DDE 

p,p'-DDT 

PCBs 

PCB-1260 (Aroclor-1260) 

0068BOIl02 

0068B01402 

0068B04402 

0068B00702 

0068BOIl02 

0068B01302 

0068B01402 

0068B04502 

0068BOll02 

0068B01302 

0068B01402 

0068B00702 

0068B04402 

0068B04502 

0068B01402DL 

0068B04402 

0068B00702 

0068BOll02 

0068B01302 

0068B04502 

0068B01402 

0068B05802 

0068B05803 

0.44 

9.5 

43.2 

92 

6.6 

40 

490 

55.6 

38 

14 

170 

20 

25.6 

15.2 

1,200 

106 

43 

19 

82 

99 

900 

2,000 

2,000 

All values are presented in units of micrograms per kilogram (pg/kg). 

J 

J 

= 

J 

J 

J 

J 

J 

= 

= 

= 

J 

J 

J 

= 

= 

J 

J 

J 

J 

J 

= 

J 

350 

8,000 

27,000 

16,000 

7,200 

NA 

NA 

NA 

NA 

NA 

Concentrations in bold text and outlined within the table represent exceedances of the screening criteria. 

·80il screening levels (88Ls) based on a dilution factor (DAF)=1 for volatile organic compounds (VOCs), 
DAF=10 for other compounds. 

8urrogate compounds are shown in subscript next to the RBC value. 

Indicates that the analyte was detected at the concentration shown. 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or 
the value was detected below the laboratory's quan@cation limit. 
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TABLE 4-3 

RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

Organic Compounds Detected in Subsurface Soil- Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Analyte Sample Location 

NA Not applicable/not available 

NL Notlisted 

Concentration 
(pglkg) Qualifier 

SSLa 

(DAF=10) 
Zone G Background 

Concentration 

U Indicates that the analyte was analyzed for but not detected above the method detection limit. 
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TABLE 4-4 
Inorganic Compounds Detected in Subsurface Soil - Additional Investigation 
RFI Report Addendum/1M Completion ReporVCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Concentration 
Analyte Sample Location (mg!kg) Qualifier 

Arsenic 006S803002 28.2 = 

006S803102 7.85 = 

006S803202 5.65 = 

006S803302 5.06 = 

006S803402 10.9 = 

006S804302 3.06 = 

All values are presented in units of milligrams per kilogram (mglkg). 

a Soil screening levels (SSLs) based on a dilution factor (DAF)=10. 

SSL' 
(OAF=10) 

14.5 

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

Zone G Range of 
Background 

Concentrations 

1.4-36 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control 
limits or the value was detected below the laboratory's quantification limit. 
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TABLE 4-5 
Organic Compounds Detected in Sediment - Additional Investigation 
RFI Report Addendum/1M Completion ReporVCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Sample Concentration 
Analyte Location (pg/kg) 

Semivolatile Organic Compounds 

Benzo[a]Anthraceneb 006MB00101 29.1 

Phenanthrene 11.6 

Fluoranthene 24.6 

Chryseneb 16.1 

Benzo[k]Fluorantheneb 20.2 

Benzo[ajPyreneb 22.6 

pyrene 296 

Benzo[b]Fluorantheneb 26.4 

Pesticides 

p,p'.DDDb 006MB00101 1.8 

All values presented in units of micrograms per kilogram (pglkg). 

a Sediment Screening Value (SSV) EPA, 1995). 

b Compound is listed as a carcinogen. 

Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Surrogate compounds are shown in subscript next to the RBC value. 

EPA Region til 
Residential RBC 

(HI=O.1 ) 

870 

2,300,OOOanthracene 

310,000 

87,000 

8,700 

87 

230,000 

870 

2,700 

EPA Region 
IV SSV' 

330 

330 

330 

330 

NL 

330 

330 

NL 

3.3 

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

NL Not listed. 
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TABLE 4-6 
Organic Compounds Detected in Groundwater - Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

EPA Region III Tap 
Sample Concentration Water RBC' 

Analyte location (pg/l) Qualifier MCl (HI=O,l) 

Semivolatile Organic Compounds 

Acenaphthene G006GWOOl 0.62 J NA 37 

G006GW004 2.4 J 

G006GW005 0.83 J 

Anthracene G006GW005 0.63 J NA 180 

Dibenzofuran G006GW004 0.46 J NA 2.4 

G006GWOO5 0.5 J 

Di-n-butyl Phthalate G006GW003 1.4 J NA 370 

G006GW006 1.2 J 

Fluorene G006GW005 1.4 J NA 24 

Phenanthrene G006GW005 3 J NA 180anthracene 

Pesticides 

p,p'-DDD G006GW005 0.095 = NA 0.28 

p,p'-DDE G006GW002 0.048 J NA 0.2 

G006GWOO3 0.25 = 

G006GW004 2.2 = 

p,p'-DDE G006GW006 0.26 = NA 0.2 

G006GWOO7 0.72 = 

p,p'-DDT GOO6GW002 0.28 = NA 0.2 

G006GW003 1.5 = 

G006GW004 1.8 = 

G006GWOO6 0.43 = 

G006GW007 1.2 = 

All values are presented in units of micrograms per liter (pgll). 

Concentrations in bold text and outlined within the table represent exceedances of the screening criterion . 

• U.S. EPA Region III risk-based concentrations (RBCs) with a hazard index (HI) =0.1 for non-carcinogens. 

Surrogate Maximum contaminant levels (MCls) and RBCs are identified with the surrogate compound in 
subscript adjacent to value. 

= Indicates that the analyle was detected at the concentration shown. 
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TABLE 4-6 

RFI REPORT ADDENDUM/1M COMPLETION REPORTICMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

Organic Compounds Detected in Groundwater - Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Analyte 
Sample 

location 
Concentration 

(pg/l) Qualifier MCl 

EPA Region III Tap 
Water RBC' 

(HI=O.l) 

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

NA Not applicable/not available 
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TABLE 4·7 
Inorganic Compounds Detected in Groundwater - Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Zone G Background 
Range of 

Concentrations EPA Region 
III Tap 

Sampte Concentration Water RBC' 
Analyle location (pg/L) Qualifier Minimum Maximum MCl (HI=0.1) 

Metats 

Aluminum G006GWOOI 156 J 136 1,770 NA 3,700 

G006GW005 596 J 

Antimony G006GWOOI 88 J 3 6 6 NA 

G006GW006 9.16 J 

Arsenic G006GW005 6.33 J 8 166 50 NA 

G006GWOOI 11 = 

G006GW003 323 = 

G006GW006 12.4 = 

G006GW007 15.8 = 

Barium G006GWOOI 27.9 J 14 937 2,000 NA 

G006GW002 69.2 J 

G006GW005 33 J 

G006GW006 41 J 

G006GW007 26 J 

G006GW003 634 = 

G006GW004 494 

Calcium G006GWOOI 140,000 = 85,600 294,000 NA NA 

G006GW002 210,000 = 

G006GW003 312,000 = 

G006GW004 318,000 = 

G006GW005 154,000 

G006GW006 146,000 = 

G006GW007 164,000 = 

Iron G006GWooi 7,540 = 2,000 35,700 NA 1,100 

G006GW002 20,000 = 

G006GW003 77,500 I = 
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TABLE 4-7 
Inorganic Compounds Detected in Groundwater - Additional Investigation 
RFI Report Addendum/1M Completion ReporVCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Zone G Background 
Range of 

Concentrations EPA Region 
III Tap 

Sampte Concentration Water RBC' 
Analyte location (pg/l) Qualifier Minimum Maximum MCl (HI=O_l) 

Iron G006GW004 25,400 = 2,000 35,700 NA 1,100 

G006GW005 13,100 = 

G006GW006 13,500 = 

G006GW007 7,670 = 

Magnesium G006GW001 368,000 70,100 533,000 NA NA 

G006GW002 846,000 = 

G006GW003 206,000 = 

G006GW004 346,000 = 

G006GW005 556,000 

G006GW006 579,000 = 

G006GW007 318,000 = 

Manganese G006GW001 591 = 149 7,980 NA 73 

G006GW002 716 = 

G006GW003 1,290 = 

G006GW004 745 = 

G006GW005 437 

G006GW006 257 = 

G006GW007 994 = 

Nickel G006GW005 92_3 = 1.2 20 NA 73 

Potassium G006GW001 143,000 = 15,400 180,000 NA NA 

G006GW002 261,000 = 

G006GW003 83,000 = 

G006GW004 113,000 = 

G006GW005 203,000 = 

G006GW006 207,000 

G006GW007 116,000 = 

Selenium G006GW003 3.4 J 4 4 50 NA 
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TABLE 4-7 
Inorganic Compounds Detected in Groundwater - Additional Investigation 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Zone G Background 
Range of 

Concentrations EPA Region 
III Tap 

Sample Concentration Water RBC' 
Analyte location (pg/L) Qualifier Minimum Maximum MCl (HI=O,l) 

Sodium GOO6GWOOl 3,480,000 = NA NA NA NA 

G006GW002 7,340,000 = 

G006GW003 2,110,000 = 

G006GW004 3,170,000 = 

G006GW005 5,090,000 = 

G006GW006 5,440,000 = 

G006GW007 2,630,000 = 

Thallium G006GWOOl 7,53 J NA NA 2 NA 

GOO6GW003 5.24 J 

G006GW004 6.12 J 

G006GW006 6.79 J 

Vanadium G006GWOOl 5.38 J 3 30 NA 26 

GOO6GWOO4 1.82 J 

G006GWOO5 5.63 J 

G006GW006 2.68 J 

G006GWOO7 3.81 J 

All values are presented in units of micrograms per liter (pgll). 

Concentrations in bold text and oullined within the table represent exceedances of maximum contaminant levels (MCls) 
(or RBCs where MGLs are not available) and the range of background concentrattons. 

a U.S. EPA Region III risk-based concentrations (RBGs) with a hazard index (HI) =0.1 for non-carcinogens. 

Indicates that the analyte was detected at the concentration shown. 

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

NA Not applicable 
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Table 4-8 
SSL Calculation 
Charleston Navat Complex 

G S lone WMU6 

Parameter 

, p, m' 
~w " Target groundwater concentration Mel (mgll) 

~ " Henry's law Constant. dimensionless , 
" Soil-water sorption coellicient (cm3 waler I 9 soil '" lIkg) '" Koc x loc where 

koc,'" organic carbon-water sorption coef1icienl. (cm3,(ml),water) f (g soluble organic carbon) 
fOe ~ Fraction 01 organic content, dimensiOflless <y-', ,:<',<,~~,~05:'YEr.:- (L~- 0;01 

. !Soecifi '0 , P",me"" 

Sw", Width of Source Paraliello Groundwaler Flow Direction (impacted soil zone) 61.0 m 200 " 
da" Aquifer Thickness 7.0 m 23ft 

d " Groundwater Mixing lone thickness (paved) 7.01 m 23.0 ft 
(unpaved) 7.01 m 23.0 II 

j", Groundwater Gradient 1.1E-03 (unrtless) 

"'" Saturated Hydraulic Conduclivlty 333.7 mlyr 1095.0 IVyr 

Ilw" Volumetric Water Content at Soil Pore Space 0.3 cm3"p«lcm'>OII 0.3 in
3
..,...,in

3
.." 

"'" Volumelric VapOf Conlent of Soif Pore Space 0.15 cm' •• p«lcm3 .... 0.15 in3..,...,in
3

ooj1 

"'" Soil Bulk Density 1.5 glcm~ 93.64 Ib,./fl3 

qi = Water Infiltration Rate (paved) 0.0086 mfyr 0.0283 fVyr 
(unpaved) 0.1372 rn/yr 0.4500 IVyr 

Partition Term, Cw/Csoil, (llkg) 

Co~tmlWl~&J Dilution Term, dimensionless (paved) 
(unpaved) C fl cfiw CsoillCw ",Parlition term' Dilution term (mglkg f mgfl) '" l/kg (paved) 
i~l"I~veJll 

Qa~laled ~ili:: Sl2eru~ Ta£Ufl11 ~v~1 fQr SQil 

C.." calculated source soil concentration (SSL, mWkg) Cw'(partion term)'(dilution term) (paved) 

(unpaved) 

Cwi is the MeL from EPA National Drinking Water Standards (March 2001)or US EPA Region III RBCs (October. 2000)_ 
H from Table 36 01 the Soil Screening Guidance; Technical Background Document (EPA, 1996) or Table 3-2 of the Toxicological Profile lor 

Polychlorinated Biphenyls (Aroclor-1260, U.S. Department of Health & Human Sel'llices, 1995) adjusted to Ihe dimensionless loon (x 41 ) .. 

ks '" koe x loe. 

Aroctor-126 

0.0005 
1.89&-01 

U1E+04 
8.50E+05 

1.11E+~ 

5.94E+OC 
1.31E+Q( 

6.56E+~ 
1.45Ei:Q< 

32.8 
7.2 

koc from Table 3901lhe Soil Screening Guidance, Technical Background Document (EPA, 1996) or trom the Superfund Chemical Data Matrix (Aroclor-1260). 
foe calculated as the mean loe from TOC measurements from lone G. 
Sw is estimated as distance trom west to east across SWMU 6 (200 It). 

d is calculated as M =< (0.0112l2)o.~ ... da(1 _ el-l<jll<Odol l or da, whichever is less. 
da is based on the groUfldwaterelevation in the GIS (3 It msl) - the top 01 Ashley elevation (-20 It. GIS) 
i Calculated from data in the 1M Report for Groundwater MOfliioring Fiscal Year 2000 (11900-0.0011, CH2MHill, 2001) 

Ks Based on CH2MHill's hydraulic conductivity theme in the GIS (3It/d). 
ew is the default value presented in the Soil Screening Guidance: User's Guide (EPA, 1996) 
ev is Calculated as total porosity (0.45, assumed) - ew (0.3) = 0.15. 

Ps is the delault value presented in the Soil Screening Guidance: User's Guide (EPA, 1996) 

ql is a derived value (5.4 in/yr) based on annual precipitaliOfl, evapo-ttansportation, and runoff coefficient values for the ChariestOfl area. 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

1 5.0 COPC/COC Refinement 

2 5.1 Introduction 
3 This section discusses chemicals that were identified in the Zone G RFI Report, Revision 0 

4 (EnSafe, 1998) as COCs (see Section 2.0 of this report). This section also addresses COPCs 

5 identified in subsequent sampling and screening (see Section 4.0). Some of the initially 

6 identified COCs/COPCs are not considered final COCs based on the rationale presented in 

7 this section. This section describes the results of implementation of the IMs conducted by 

8 the DET and CH2M-Jones to remediate previously identified COCs, and discusses the 

9 evaluation of the data to verify that the post-remediation residual concentrations at the site 

10 are protective of human health and the environment. 

11 In order to evaluate the effectiveness of the IMs conducted at the sites, it is necessary to 

12 review the pre-IM conditions. Tables 5-1 and 5-2 present the detected concentrations from 

13 previous sampling efforts conducted at the site, to the extent practical, for surface and 

14 subsurface soil, respectively. Figure 5-1 shows the sample locations and the boundaries of 

15 the individual 1M excavations. Figures 5-2 to 5-11 show the locations of samples that were 

16 analyzed for COCs/COPCs, the locations where the COCs/COPCs were detected, the 

17 locations where COCs/COPCs were detected above screening criteria, and their 

18 relationship to the total excavation area (DET and CH2M-Jones). 

19 In addition to the sample locations presented in this section, the DET collected 75 

20 confirmation samples from their excavation to evaluate the effectiveness of their 1M (see 

21 Appendix A). While the cleanup goals for PCBs and pesticides were not met at all sample 

22 locations, the confirmation samples with PCB and pesticide concentrations above the MCSs 

23 were limited to the southern portion of the main excavation and to the smaller excavation to 

24 the southeast of the main excavation area. Confirmation samples from the western side of 

25 the main excavation indicate that PCBs and pesticides were adequately remediated in this 

26 area. Subsequent delineation and remediation efforts focused on this area and the area north 

27 of the main excavation. 

28 During the IMs, clean soil from outside of the site replaced the contaminated soil that was 

29 removed. A reassessment of soil contamination was then made, replacing the results of the 

30 removed samples with analytical results of the clean fill material. A few RFI sample 
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1 locations where no removal actions were conducted were resampled. The most recent 

2 results for these locations are considered representative of current site conditions. 

3 Tables 5-3 and 5-4 present the residual concentrations of COCs/COPCs representing surface 

4 soil and subsurface soil, respectively, after completion of the IMs. Table 5-5 presents 

5 COC/COPC detections in groundwater. 

6 5.2 Soil COCS 

7 5.2.1 Surface Soil 
8 The Zone G RFI Report, Revision 0 identified antimony, Aroclor-1254, Aroclor-1260, arsenic, 

9 BEQ, DOD, DOE, DDT, dioxin, and thallium as surface soil COCs based on a residential 

10 exposure scenario. The COCs identified for an industrial exposure scenario included 

11 Aroclor-1260, arsenic, BEQs, dioxin, and DDT. 

12 As discussed in Section 4.0, BEQs, alpha-BHC, beta-BHC, gamma-BHC, chlordane, dieldrin, 

13 DOD, DDT, and Aroclor-1260 were identified as COPCs in surface soil based on the post-

14 RFI sampling. The COCs from the RFI report and COPCs identified in post-RFI sampling 

15 and analysis are evaluated further below to determine if they are considered COCs. 

16 In this further evaluation, residual (post-1M) concentrations of surface soil COCs/COPCs 

17 are compared first to RBCs and the range of background concentrations (for inorganics and 

18 BEQs). If individual sample results indicate that the chemical is present above the screening 

19 criteria, a site exposure point concentration (e.g., 95-percent Upper Confidence Limit 

20 [UCL9s]) is calculated and compared to screening criteria. Analytical results for samples that 

21 were removed during the IMs conducted at the site were replaced with the analytical results 

22 from the fill material for the UCL.s calculation. 

23 Arocior·1254 
24 Remedial actions were implemented to remove PCB-contaminated soils from 5WMU 6 as 

25 part of the DEY's 1M and byCH2M-Jones, as described in Sections 3.0 and 7.0. Figure 5-2 

26 presents the locations where PCBs were detected above the residential RBC and the 

27 combined 1M excavation boundary. The goal of the IMs was to remove PCB-contaminated 

28 soil at the site to the extent practical to be protective of human health and the environment. 

29 The removal of PCB-impacted soil to below the residential RBC level of 0.32 mg/kg was 

30 attempted, although the site is planned for future industrial use. One sample location (506-

31 B05), where monitoring well G006GW005 is installed, reportedly contained Aroclor-1254 at 
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1 a concentration of 26 mg/kg. It is unclear if this area was remediated as part of the DET's 

2 1M excavation. 

3 Residual concentrations of Aroclor-1254 (see Table 5-3) are all below its residential RBC and 

4 SSL except at a single location (S06-B05, 26 mg/kg). Aroclor-1254 also exceeded its 

5 industrial RBC (2.9 mg/kg) at this location. The sample was collected in 1993 during the 

6 installation of monitoring well G006GW005. It is not clear from the DET's 1998 1M 

7 Completion Report whether this area was included in their 1M excavation or if it is still 

8 remaining at the site. 

9 Residual concentrations were evaluated for Aroclor-1254 under two scenarios: 1) assuming 

10 this high detect sample was removed, and, 2) assuming it remains in place. In order to 

11 evaluate if the residual risks are within acceptable limits from presence of Aroclor-1254 at 

12 SWMU 6, a DCL,s value for an exposure point concentration (EPC) was calculated. 

13 During calculation of the DCL.s, some of the samples were noted to have very high 

14 detection limit ('D') values, much higher than the typical detection limit, and the reporting 

15 limit for PCBs. Some of these non-detect values were higher than the maximum detected 

16 concentration. Following EPA guidance (EPA, 1989 and 1990), samples with detection limit 

17 values higher than the maximum detected concentration reported in the data set were 

18 eliminated from DCL,s estimations. 

19 Seventy-five samples were analyzed for Aroclor-I254 at SWMU 6, with a total of three 

20 detections, and eight samples identified with '0'- flagged values greater than the maximum 

21 residual concentration of 174 JLg/kg (this scenario assumes that the highest concentration 

22 from 1993 of 26 mg/kg [at G006SB051] is no longer remaining at the site). Therefore, these 

23 eight samples with elevated '0' values were removed from the data set. Thus, the total 

24 number of samples included in the DCL.s calculation were 66 with three detects, and 63 

25 non-detects. The estimated DCL,s value was 38.5 JLg/kg, as presented in Appendix D-l. The 

26 calculated DCL,s value (Bootstrap method) is much lower than the residential RBC value of 

27 320 JLg/kg. Even the maximum detected concentration is lower than the RBC and SSL 

28 values in this scenario. Results of the analysis for this scenario indicate that if the soil at 

29 boring location G006SB051 was removed during the DET's IM, then Aroclor-1254 is not a 

30 cae for unrestricted land use. 

31 The second scenario assumed that surface soil at boring G006SB051 was not removed. None 

32 of the non-detected values were dropped from the data set because the analytical results 

33 were all below the maximum detected concentra tion. The data used in the DCL,s calculation 
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1 and the VCL9s summary is included in Appendix 0-2. The resulting VCL,s value for all 75 

2 samples and four detects is estimated to be 975.5 /Lg/kg, which is approximately three times 

3 the residential RBC of 320 /Lg/kg. However, this value is well below the industrial RBC of 

4 2,900 /Lg/kg. 

5 Because SWMU 6 is planned for future industrial use, residual Aroclor-1254 concentrations 

6 are within the acceptable limits for worker exposure without further action. Should this site 

7 be considered for residential use in the future, a reevaluation of the presence of Aroclor-1254 

8 will be necessary. Aroclor-1254 is not identified as a COC at SWMU 6 for industrial use of 

9 the site. However, Aroclor-1254 is considered a cac under an unrestricted (i.e., residential) 

10 land use scenario. 

11 Aroclor-1260 
12 Figure 5-2 presents the locations where PCBs were detected above the EPA Region ITI 

13 residential RBC, and the combined 1M excavation boundary. The goal of the IMs was to 

14 remove PCB-contaminated soil at the site to the extent practical, in order to be protective of 

15 human health and the environment. It was attempted to remove PCB-impacted soil to below 

16 the residential RBC level of 0.32 mg/kg, although the site is planned for future industrial 

17 land use. 

18 The residual concentrations of Aroclor-1260 ranged between 0.0108 to 2.4 mg/kg, of which 

19 four samples exceeded the residential RBC (0.32 mg/kg), and none exceeded the industrial 

20 RBC of 2.9 mg/kg (see Table 5-3). 

21 In order to evaluate the potential residual risks associated with exposures to Aroclor-1260 at 

22 SWMU 6, a VCL9s concentration was calculated. The data used in the VCL9s calculation and 

23 the VCL9s summary is included in Appendix 0-3. The calculated VCL,s was 0.17 mg/kg, 

24 which is below the residential (0.32 mg/kg) and industrial (2.9 mg/kg) RBC. These data 

25 indicate that the residual concentrations of the PCB Aroclor-1260 does not present a human 

26 exposure concern under unrestricted or industrial land use conditions. Therefore, Aroclor-

27 1260 is not identified as a COC for SWMU 6. 

28 SEQs 

29 BEQs were not targeted for removal during the 1M conducted by the DET. The 1M 

30 conducted by CH2M-Jones was intended to remove BEQ-impacted soil above the sitewide 

31 reference concentration adopted by the BCT (CH2M-Jones, 200ld). Figure 5-3 presents the 

32 calculated BEQ concentrations and their relationship to the 1M excavation boundaries. 
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1 Calculated BEQ concentrations in surface soil at 5WMU 6 are all below the reference 

2 concentration adopted by the BCT except in sample 0075B37101 (soil boring 507-B37, at 6.1 

3 mg/kg; see Table 5-3). The location of this sample is across the ditch to the east and adjacent 

4 to a paved area associated with Building 193. 

5 Because this sample was collected across the drainage ditch, it is not considered to be 

6 associated with 5WMU 6. It is also possible that the sample contained a small amount of 

7 pavement material, resulting in the elevated BEQ value. Thus the only residual exceedance 

8 of BEQs is a sample that is outside the boundary of the 5WMU and not representative of the 

9 site. Based on these considerations, BEQs are not considered to be a COC at 5WMU 6. 

10 Alpha-BHC 
11 Figure 5-4 presents the detected concentrations of alpha-BHC and its relationship to the 1M 

12 excavation boundaries. 

13 The residual concentrations of alpha-BHC are all below the residential RBC of 100 ltg/kg 

14 (see Table 5-3). A total of 32 samples were analyzed for this chemical, and three surface soil 

15 samples (0065B01801, 0.51 ltg/kg; oo65B01901, 0.26 ltg/kg; and 0065B04401, 0.71 ltg/kg) had 

16 reported concentrations above the 55L of 0.06 ltg/kg for alpha-BHe. The detection limits 

17 ranged between 1.4 to 200 ltg/kg, which were well above the maximum detected surface 

18 soil concentration, and the target 55L when analyzed using the EPA-approved method. 

19 Thus, any reported detection is expected to exceed the screening value. 

20 Because residual concentrations of alpha-BHC are all below the residential RBc. alpha-BHC 

21 is not considered a COC based on human exposure. However, because several locations had 

22 reported concentrations of alpha-BHC above the 55L, further evaluation regarding potential 

23 migration to shallow groundwater is warranted. This evaluation is presented in Section 

24 5.2.2. 

25 Beta-BHC 
26 Figure 5-4 presents the detected concentrations of beta-BHC and its relationship to the 1M 

27 excavation boundaries. 

28 The residual surface soil concentrations of beta-BHC are all below the EPA Region III 

29 residential RBC (see Table 5-3). Two samples (0065B01901, 1.7 Jlg/kg and 0065B04401, 2.2 

30 Jlg/kg), both of which are at the boundary of excavated areas, had reported concentrations 

31 slightly above the 55L of 1.5 ltg/kg for beta-BHe. Other historical higher concentration area 

32 soils have been removed. 
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1 Because residual concentrations of beta-BHC are all below the residential RBe, beta-BHC is 

2 not considered a cae based on human exposure. However, because two locations had 

3 reported concentrations of beta-BHC above the SSL, further evaluation regarding potential 

4 migration to shallow groundwater is warranted. This evaluation is presented in Section 

5 5.2.2. 

6 Gamma-BHC (Lindane) 
7 Figure 5-4 presents the detected concentrations of gamma-BHC and its relationship to the 

8 1M excavation boundaries. 

9 The residual concentrations of gamma-BHC are all below the residential RBC (see Table 5-

10 3). Three samples (006SB01201, 24/lg/kg; 006SB04401, 5.2/lg/kg; and 0065B07101, 26 

11 /lg/kg) had reported concentrations above the SSL of 4.5 /lg/kg for gamma-BHe. 

12 Because residual concentrations of gamma-BHC are all below the residential RBC, gamma-

13 BHC is not considered a cae based on human exposure. However, because two locations 

14 had reported concentrations of gamma-BHC above the SSL, further evaluation regarding 

15 potential migration to shallow groundwater is warranted. This evaluation is presented in 

16 Section 5.2.2. 

17 Chlordane and Dieldrin 
18 Figure 5-5 presents the detected concentrations of chlordane and dieldrin, and their 

19 relationship to the 1M excavation boundaries. 

20 The residual concentrations of chlordane at the site after the IM implementation are all 

21 below the residential RBC and SSL (see Table 5-3). Therefore, chlordane is not identified as a 

22 surface soil cae. 

23 The residual concentrations of dieldrin are all below the residential RBC of 40 /lg/kg (see 

24 Table 5-3). One sample (006SBOI201, 4.6 /lg/kg) had a reported concentration above the SSL 

25 for dieldrin. Because residual concentrations of dieldrin are all below the residential RBC, 

26 dieldrin is not considered a COC based on human exposure. However, because one location 

27 had a reported concentrations of dieldrin above its SSL, further evaluation regarding 

28 potential migration to shallow groundwater is warranted. This evaluation is presented in 

29 Section 5.2.2. 

30 DOD, DOE, and DDT 

31 Figure 5-6 presents the detected concentrations of DOD, DOE, and DDT, and their 

32 relationship to the IM excavation boundaries. 
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1 The residual concentrations of DDD and DDE are all below their respective residential RBC 

2 and SSL (see Table 5-3). Therefore, DDD and DDE are not considered COCs in surface soil at 

3 SWMU6. 

4 The residual concentrations of DDT are all below its SSL (see Table 5-3). Two samples 

5 (006SB05101, 4.2 mg/kg and 006SB07101, 2.0 mg/kg), collected in 1993, were above the 

6 residential RBC (1.9 mg/kg). Neither sample contained DDT at concentrations that 

7 exceeded the industrial RBC (17 mg/kg). 

8 In order to evaluate the potential residual risks associated with exposures to DDT at SWMU 

9 6, a UCL95 concentration was calculated. The data used in the DCLos calculation and the 

10 DCLos summary are presented in Appendix 0-4. The calculated DCLos was 0.24 mg/kg, 

11 which is below the residential (1.9 mg/kg) and industrial (17 mg/kg) RBCs. These data 

12 indicate that the residual concentrations of DDT do not present a human exposure concern 

13 even under unrestricted land use conditions. Therefore, DDT is not considered a Cex:: at 

14 SWMD6. 

15 Appendix 0-5 presents a summary of the DCLos calculations for all PCBs. 

16 Dioxins 
17 Dioxins were identified as a COC in the RFI report based on a single sample exceeding the 

18 TEQ action level of 1,000 ng/kg. During the RFI, two samples were collected and analyzed 

19 for dioxins at SWMU 6. Sample 006CB00201 (soil boring G006SB002) was reported in the 

20 RFI report as having a calculated TEQ of 0.138 ng/kg; sample 007CBOO101 (soil boring 

21 G007SBOOl) was reported as having a calculated TEQ of 1,020 ng/kg (Table 10.12.7). 

22 However, upon review of the RFI data summary tables, which is provided in Appendix D of 

23 the Zone G RFI Report, Revision 0, it was discovered that sample 006CB00201 was reported as 

24 containing the higher concentration of dioxins. Table 10.12.7 and the dioxin results from the 

25 RFI report are included in Appendix E. Figure 5-7 illustrates the locations of the dioxin 

26 detections and their relationship to the excavation boundaries. 

27 CH2M-Jones evaluated the presence of dioxins in soil at the CNC (CH2M-Jones, 2002b). This 

28 evaluation included recalculating TEQ values for every sample in which dioxins were 

29 detected. The calculated TEQ values for samples 006CB00201 and 007CBOOI01 are 970 

30 ng/kg and 0347 ng/kg, respectively. 

31 The soil where sample 006CB00201 was collected was removed during the 2002 1M 

32 excavation. The remaining TEQ concentration (007CBOOI01, 0.347 ng/kg) is below the 

33 residential RBC (4.3 ng/kg). Therefore, dioxins are not considered a Cex:: at SWMD 6. 
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1 Antimony, Arsenic, and Thallium 

2 Metals (except for lead) were not targeted for removal during the 1M conducted by the DET. 

3 The 1M conducted by CH2M-Jones was intended to remove COCs/COPCs, including 

4 metals, to concentrations consistent with background levels. Figure 5-8 presents the 

5 concentrations of antimony, arsenic, and thallium, and their relationship to the 1M 

6 excavation boundaries. 

7 The residual concentrations of antimony, arsenic, and thallium are all within the respective 

8 Zone G range of background concentrations (see Table 5-3). Therefore, antimony, arsenic, 

9 and thallium are not considered COCs at 5WMU 6. 

10 In summary, there are no COCs identified for site surface soil at 5WMU 6 requiring further 

11 action based on a scenario of industrial land use of the site. Aroclor-1254 is considered a 

12 surface soil COC for future unrestricted land use. Therefore, 5WMU 6 is considered suitable 

13 for future industrial use of the site. No further investigation of surface soil is warranted. 

14 5.2.2 Subsurface Soil 
15 The Zone G RFI Report, Revision a did not identify subsurface soil COCs at Combined 5WMU 

16 6. As discussed in Section 4.0 BEQs, alpha-BHC, beta-BHC, gamma-BHC, and dieldrin were 

17 identified as COPCs based on exceedances of generic 55Ls in subsurface soil. These COPCs 

18 are evaluated further below to determine if they are considered COCs under current 

19 screening criteria adopted by the BCT. This section also addresses surface soil 

20 COCs/COPCs that exhibited exceedances of 55Ls. Each compound is discussed below. 

21 BEQs 

22 The 1M conducted by CH2M-Jones was intended to remove BEQ-impacted soil above the 

23 background concentration adopted by the BCT. Figure 5-9 presents the calculated BEQ 

24 concentrations in subsurface soil and its relationship to the 1M excavation boundaries. 

25 Because the 1M excavations did not extend to 5 ft at any location, all sample locations were 

26 assumed to be remaining following the IMs. 

27 A review of the BEQ data (see Table 5-2) shows that five samples (0065B00702, 2,220 /lg/kg; 

28 0065B02602, 3,050 /lg/kg; 0065004502, 1,815 /lg/kg; 0065B15202, 3,273 /lg/kg; and 

29 0065B27202, 1,421 /lg/kg) exceed the subsurface soil background concentration for BEQs. 

30 The data for the individual cP AHs for these samples were evaluated to determine if a 

31 leaching potential exists. These data are presented in Table 5-6. 
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1 Two cPAHs (benzo[aJanthracene and benzo[bJfluoranthene) were detected at 

2 concentrations that exceed their respective SSLs. Neither of these compounds were detected 

3 in site groundwater, indicating that existing concentrations are adequately protective of 

4 shallow groundwater. 

5 Additionally, individual exceedances of SSLs do not necessarily pose a leaching hazard. A 

6 better measure of a constituent's leaching potential is its mean concentration. Mean 

7 concentrations were calculated for benzo[aJanthracene and benzo[b Jfluoranthene and 

8 compared to their respective SSLs. The data used in the mean calculation and the calculation 

9 result are included in Appendices D-8 and D-9. The mean concentration for 

10 benzo[aJanthracene was 463.7 Jlg/kg and 459.2 Jlg/kg for benzo[bJfluoranthene. These 

11 values are below their respective SSLs (1,000 and 2,500 Jlg/kg respectively), further 

12 supporting that existing concentrations of these compounds do not represent a Significant 

13 leaching risk. Based on these considerations, BEQs are not considered COCs at SWMU 6. 

14 Alpha-BHe 
15 A total of 31 residual surface soil samples and 38 subsurface soil samples were analyzed for 

16 this chemical. Three surface soil samples and nine subsurface soil samples had reported 

17 concentrations above the SSL of 0.25 Jlg/kg for alpha-BHC (see Tables 5-3 and 5-4). Figure 5-

18 10 illustrates the locations of the samples where alpha-BHC was a target analyte and the 

19 locations where it was detected. Table 5-2 contains the detected concentrations. 

20 Because the reporting limit for the samples in which alpha-BHC was not detected was 

21 greater than the highest detected concentration, it was not possible to estimate the mean 

22 alpha-BHC concentration to determine if it presents a leaching risk. However, it was 

23 detected in only 12 of the 69 residual samples (surface and subsurface) and sitewide 

24 averages are likely to be lower than the detected concentrations as only a few (<10%) of the 

25 total samples had detections. Of the nine subsurface soil alpha-BHC detects, only one 

26 sample had co-located surface soil detection as well, albeit at lower level than the subsurface 

27 sample. Alpha-BHC was never detected in any of the monitoring wells sampled since 1993, 

28 located distributed across the area of SWMU 6. The detected low level alpha-BHC could be 

29 from historical facility maintenance applications or due to disposal at the site. However 

30 residual concentrations in this extensively sampled and remediated area are very low. These 

31 data indicate that alpha-BHC does not pose a threat to shallow groundwater. Therefore, it is 

32 not identified as a subsurface soil COC at SWMU 6. 
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2 Residual concentrations of beta-BHC are all below the SSL, except at two surface and seven 

3 subsurface sample locations (see Tables 5-3 and 5-4). Because the reporting limit for the 

4 samples in which beta-BHC was not detected was generally greater than the SSL, it was not 

5 possible to estimate the mean beta-BHC concentration to determine if it presents a leaching 

6 risk. However, it was detected in only nine of the 69 residual soil samples; beta-BHC has not 

7 been detected in site groundwater. These data indicate that beta-BHC does not pose a threat 

8 to shallow groundwater. Therefore, it is not identified as a subsurface soil cac at SWMU 6. 

9 Figure 5-10 illustrates the locations of the samples where beta-BHC was a target analyte and 

10 the locations where it was detected. Table 5-2 contains the detected concentrations. 

11 Gamma-SHC 
12 Residual concentrations of gamma-BHC are all below the SSL, except at three surface and 

13 three subsurface sample locations (see Tables 5-3 and 5-4). Figure 5-10 illustrates the 

14 locations of the samples where gamma-BHC was a target analyte and the locations where it 

15 was detected. Table 5-2 contains the detected concentrations. 

16 The individual exceedances of the SSL do not necessarily represent a leaching risk. The 

17 average concentrations are better indicators of a chemical's potential for leaching. Therefore, 

18 the mean surface soil and subsurface soil concentrations of gamma-BHC were calculated. 

19 The analytical data used in the mean calculation and the calculation result for gamma-BHC 

20 are presented in Appendix D-lO. The resulting average concentrations were estimated at 

21 3.47 Ilg/kg and 3.72 JLg/kg for surface and subsurface soil, respectively. These 

22 concentrations are below the SSL of 4.5 JLg/kg for gamma-BHe. Gamma-BHC has also not 

23 been detected in site groundwater. These data indicate that residual gamma-BHC does not 

24 pose a threat to shallow groundwater. Therefore, gamma-BHC is not identified as a surface 

25 soil cae at SWMU 6. 

26 Dieldrin 

27 The residual concentrations of dieldrin are all below the SSL, except at one surface soil and 

28 four subsurface soil locations (see Tables 5-1 and 5-2). Figure 5-11 illustrates the locations of 

29 the samples where dieldrin was a target analyte and the locations where it was detected. 

30 Table 5-2 contains the detected concentrations. 

31 The individual exceedances of the SSL do not necessarily represent a leaching risk. Average 

32 concentrations are better indicators of a chemical's potential for leaching. Therefore, the 

33 mean surface soil concentration of dieldrin was calculated. The analytical data for dieldrin 
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1 in surface soil are presented in Appendix 0-7. Nine samples where dieldrin was not 

2 detected had reporting limits greater than the maximum detected value, and therefore were 

3 not included in the mean concentration calculation. The data used in the mean calculation 

4 and the calculation result are included in Appendix D. The resulting surface soil average 

5 concentration was 0.81I'g/kg. This concentration is below the SSL of 2 I'g/kg for dieldrin. 

6 Because the reporting limits for the subsurface soil samples in which dieldrin was not 

7 detected were greater than the SSL, it was not possible to estimate the mean subsurface 

8 dieldrin concentration to determine if it presents a leaching risk. However, it was detected 

9 in only four of the 37 residual subsurface samples. Dieldrin has not been detected in site 

10 groundwater. These data indicate that dieldrin does not pose a threat to shallow 

11 groundwater. Therefore, it is not identified as a subsurface soil COC at SWMU 6. 

12 5.2.3 Summary of Soil COCs 
13 Based on the above discussion, there are no COCs identified for the industrial land use 

14 scenario at SWMU 6. Aroclor-1254 was the only compound identified as a soil COC under 

15 the unrestricted (i.e., residential) land use scenario. Aroclor-1254 was detected at an elevated 

16 concentration at one residual sample location, S06-B05, collected at monitoring well 

17 G006SB005. It is unclear if the initial 1M performed by the DET removed this elevated 

18 concentration sample. The area represented by this sample is very small and is surrounded 

19 by samples with no detections or at concentrations that fall well below the COPC screening 

20 criteria. 

21 5.3 Groundwater COCs 
22 The Zone G RFl Report, Revision 0 identified arsenic, barium, beryllium, and 

23 pentachlorophenol as shallow groundwater COCs based on the unrestricted (i.e., 

24 residential) land use of the site. For industrial land use, arsenic and beryllium were 

25 identified as COCs. As discussed in Section 4.0, DOE, DDT, antimony, arsenic, iron, nickel, 

26 thallium were identified as COPCs in groundwater as a result of the post-RFI sampling 

27 analysis. These COPCs are evaluated further below to determine if they are considered 

28 COCs. 

29 DOE 
30 DOE was identified as a COPC based on the analytical results from the July 2002 samples. It 

31 was detected in five of the seven samples collected in 2002. Four samples (006GW003M5, 

32 0.25 flg/L; 006GWOO4M5, 2.2 I'g/L; 006GW006M5, 0.26 flg/L; and 006GWOO7M5, 0.72 flg/L) 

SWMU6ZGRFIRACMSWPREVO.OOC ~11 



RFI REPORT ADDENDUMIIM COMPLETION REPORT/eMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISIQNO 
DECEMBER 2002 

1 contained DDE at concentrations that exceed its RBC of O.2l'g/L (an MCL is not available 

2 for DDE). It was not detected in any sample from the previous four sampling events in 1996-

3 1997. 

4 DDE is virtually insoluble in water. The turbidity in these samples was measured during 

S sample collection. Turbidity ranged from 10 NTUs (006GW003MS) to lSI NTUs 

6 (006GW006MS) in samples where DDE was detected above screening criteria. DDE 

7 concentrations in these samples were generally higher in samples with higher turbidity. 

8 Based on these data, suspended solids are considered the likely cause of the increased DDE 

9 concentrations. However, there are insufficient data to determine conclusively that the 

10 detected concentrations of DDE are the result of suspended solids. Therefore DDE is 

11 identified as a groundwater cae at SWMU 6. 

12 DDT 
13 DDT was detected in the same wells as DDE, and in one additional well. It was identified as 

14 a COPC based on the analytical results from the July 2002 samples. It was detected in five of 

IS the seven samples collected in 2002. All five samples where DDT was detected 

16 (006GW002M1, 0.28 I'g/L; 006GW003MS, l.Sl'g/L; 006GW004MS, 1.8I'g/L; 006GW006MS, 

17 O.43l'g/L; and 006GWOO7MS, 1.2I'g/L) contained DDT at concentrations that exceed its 

18 RBC of 0.2I'g/L (an MCL is not available for DDT). DDT was not detected in any sample 

19 from the previous four sampling events in 1996-1997. 

20 The turbidity in these samples was measured during sample collection. Turbidity ranged 

21 from 8 NTUs (006GW002MS) to lSI NTUs (006GW006MS) in samples where DDT was 

22 detected above screening criteria. DDT concentrations were generally higher in samples 

23 with higher turbidity. Based on these data, suspended solids are considered the likely cause 

24 of the increased DDT concentrations. However, there are insufficient data to determine 

2S conclusively that the detected concentrations of DDT are the result of suspended solids. 

26 Therefore, DDT is identified as a groundwater COC at SWMU 6. 

27 Pentachlorophenol 
28 Pentachlorophenol was identified as a cae in the RFI report based on a single detection 

29 above its RBC. It was detected in a duplicate sample (006HW00401) collected in the first 

30 round of RFI groundwater sampling. The detected concentration (2 J I'g/L) was estimated 

31 and near the detection limit, as indicated by the "I" qualifier. It was not detected in any of 

32 the four subsequent sampling events, nor was it detected in any other monitoring well. 
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1 Based on these data, the single detection of pentachlorophenol was likely anomalous. 

2 Therefore, pentachlorophenol is not considered a groundwater COC at SWMU 6. 

3 Antimony 
4 Antimony was identified as a COPC based on the analytical results from the July 2002 

5 samples. It was detected in two of the seven samples collected in 2002. Both samples where 

6 antimony was detected (006GW001M5, 8.42 Jlg/L and 006GW006M5, 9.16 Jlg/L) contained 

7 antimony at concentrations that exceed it MCL of 6 Jlg/L. It was not detected in any sample 

8 from the previous four sampling events in 1996-1997. 

9 The turbidity in these samples was measured during sample collection. Turbidity ranged 

10 from 80.2 NTUs (006GWOOlM5) to 151 NTUs (006GW006M5). Based on these data, and the 

11 fact that antimony was not detected in earlier sampling efforts, suspended solids are 

12 considered the likely cause of the increased antimony concentrations. However, there are 

13 insufficient data to determine conclusively that the detected concentrations of antimony are 

14 the result of suspended solids. Therefore, antimony is identified as a groundwater COC at 

15 SWMU6. 

16 Arsenic 
17 Arsenic has been detected consistently above its MCL in monitoring well GOO6GW003. In 

18 five rounds of sampling, none of the other six monitoring wells at the site have exhibited 

19 arsenic concentrations above the MCL. The location of monitoring well G006GW003 is near 

20 the western boundary of SWMU 6. Previous groundwater investigations conducted by 

21 CH2M-Jones in 2001 have shown that groundwater flow in this area is generally to the east, 

22 toward the Cooper River (CH2M-Jones, 2001b). Based on this information, the detected 

23 concentrations of arsenic are either not site related or a source of arsenic is present in the 

24 immediate vicinity of monitoring well GOO6GW003. 

25 During execution of the 2002 1M, CH2M-Jones collected two surface and five subsurface soil 

26 samples in the vicinity of monitoring well G006GW003 to augment the RFI data. A 

27 subsurface sample was also collected adjacent to the monitoring well. During installation of 

28 the monitoring well a surface sample was collected, however a subsurface sample was not 

29 collected. These samples were collected to determine if a source of arsenic was present at the 

30 site. The analytical results for these samples is summarized in Table 5-7. Figure 5-1 shows 

31 the sample locations. 

32 The analytical results for arsenic from the samples collected near monitoring well 

33 G006GW003 showed only one of the nine results exceeded SSLs, and all were within the 
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1 Zone G range of background concentrations, indicating that a source of arsenic is not 

2 present near monitoring well GOO6GW003. 

3 Iron was reported at elevated concentrations (30,900 to 77,500 Ilg/L) in monitoring well 

4 G006GW003. The lowest iron concentration corresponds to the same sampling event where 

5 arsenic was detected at its lowest level. The arsenic and iron concentrations appear to be 

6 naturally elevated due to the activity of iron-reducing bacteria. Because iron-reducing 

7 bacteria contribute to increases in the concentrations of both iron and arsenic, it is probable 

8 that iron-reducing bacteria are responsible for the elevated concentrations of iron and 

9 arsenic. These data support the hypothesis that iron and arsenic concentrations at SWMU 6 

10 are the result of microbial processes, and not site activities (CH2M-Jones, 2001c). 

11 Based on the preceding discussion and the fact that an onsite source of arsenic has not been 

12 identified, the existing concentrations of arsenic are considered to be the result of natural 

13 processes. Therefore, arsenic is not considered a COC at SWMU 6. 

14 Barium 

15 Barium was identified as a COC in the RFI report based on exceedances of its tap water RBC 

16 (260 Ilg/L). The current screening process adopted by the BCT specifies comparing detected 

17 concentrations of potential contaminants to their MCLs whenever available. The MCL for 

18 barium is 2,000 Ilg/L. No groundwater samples collected at the site contained barium above 

19 its MCL. Therefore, barium is not considered a COC at SWMU 6. 

20 Beryllium 
21 Beryllium was identified as a COC in the RFI report based on exceedances of its RBC (0.016 

22 Ilg/L). The current screening process adopted by the BCT specifies comparing detected 

23 concentrations of potential contaminants to their MCLs whenever available. The MCL for 

24 beryllium is 4Ilg/L. No groundwater samples collected at the site contained beryllium 

25 above its MCL. Therefore, beryllium is not considered a COC at SWMU 6. 

26 Iron 
27 Iron was identified as a COPC based on exceedances of its RBC (HI=O.l, a MCL is not 

28 available for iron) and its Zone Grange of background concentrations. Iron is generally 

29 considered an essential nutrient and is not considered toxic except at extremely high 

30 concentrations. Additionally, the elevated iron concentrations are likely due to natural 

31 geochemical and microbial processes as previously discussed. Based on these 

32 considerations, iron is not considered a COC at SWMU 6. 

SWMU6lGRFIRACMSWPREVO.DOC 5-14 



RFt REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

1 Nickel 

2 Nickel was identified as a COPC based on a single sample (006GW005M5, 92.3llg/L) 

3 containing nickel above its RBC (73 Ilg/L for HI=O.l, a MCL is not available for nickel). 

4 Turbidity was measured during the sampling event in which this sample was collected. 

5 Turbidity in sample 006GW005M5 was 142 NTUs. The presence of suspended solids may 

6 have caused the elevated nickel concentration in this sample. Nickel was not detected above 

7 its range of background concentrations in any of the four previous sampling events, nor was 

8 it detected above screening criteria in any samples from the other six monitoring wells at the 

9 site. 

10 The single detection of nickel marginally above screening criteria is considered to be the 

11 likely result of suspended solids being present in the sample. However, there are 

12 insufficient data to determine conclusively that the detected concentrations of nickel are the 

13 result of suspended solids, therefore nickel is identified as a groundwater COC at SWMU 6. 

14 Thallium 
15 Thallium has been intermittently detected above its MCL in samples collected from six of 

16 the seven site monitoring wells. It has not been detected in samples collected from 

17 monitoring well G006GW007. The intermittent nature of the detections and the fact that a 

18 thallium source has not been identified at SWMU 6 suggest that these occurrences are of 

19 natural origin. However, background concentrations have not been established for thallium 

20 in Zone G due to the small number of grid wells (two) located within Zone G. 

21 To address this issue, thallium concentrations in adjacent zones were used to compare 

22 thallium concentrations found at SWMU 6 to background levels. 

23 Four other zones are adjacent to Zone G (Zones E, F, H, and I). Background levels of 

24 thallium have been determined in these four zones. Table 5-8 presents the range of detected 

25 thallium concentrations found in each zone. Overall, detected thallium concentrations from 

26 grid wells within these zones ranges from 2 to 105 Ilg/L. The maximum detected thallium 

27 concentration from SWMU 6 monitoring wells was 9.3 Ilg/L (006GW00402). 

28 These data further support the contention that detected concentrations of thallium at SWMU 

29 6 are of natural origin. Therefore, thallium is not considered a COC at SWMU 6. 

30 Based on the above discussions, DDE, DDT, antimony, and nickel have been identified as 

31 groundwater COCs at SWMU 6. 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/eMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 5-4 
Residual COC/COPC Concentrations in Subsurface Soil 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Zone G Range of 
Date Concentration SSL' Background 

Analyle Station 10 Sample 10 Collected (pg/kg) (DAF=10) Concentrations 

Alpha-BHe G006S8001 006S800102 09/19/96 2.3 U 0.25 NA 

G006S8oo4 006S800402 09/19/96 2.5 U 

G006S8oo7 006S800702 01/17102 0.87 J 

G006S8011 006S801102 01/17102 1.6 U 

G006S8013 006S801302 01/17102 0_88 J 

G006S8014 006S801402 01/17102 16 U 

G006S8016 006S801602 01/22/02 3.6 U 

S06-802 006S802202 09/21/93 3.3 U 

G006S8044 006S804402 06/12/02 3.2 J 

G006S8044 006S804403 06/12102 15.4 U 

G006S8045 006S804502 06/12/02 

~ 
J 

G006S8046 006S804603 06/12/02 0.48 J 

G006S8047 006S804703 06/12/02 1.6 U 

S06-807 006S807202 10/27/93 3.6 U 

S06-809 006S809202 10/27/93 3.7 U 

S06-812 006S812201 10/26/93 1.3 U 

S06-814 006S814202 10/27/93 3.6 U 

S06-815 006S815202 10/27/93 2.7 U 

S06-817 006S817202 10/27/93 3.5 U 

S06-820 006S820202 10/27/93 3.4 U 

S06-821 006S821201 10/26/93 1.3 U 

S06-825 006S825202 10/27/93 3.5 U 
S06-826 006S826202 10/27/93 3.1 U 

S06-827 006S827202 10/27/93 17 J 

S06-829 006S829202 10/27/93 3 U 

S06-831 006S831202 10/27/93 3.7 U 

S06-832 006S832202 10/27/93 5E = 

S06-833 OO6S833202 10/27/93 = 

S07-803 OO7S803202 10109/93 3 U 

S07-811 007S811202 10109/93 3.3 U 
S07-813 007S813202 10109/93 3.5 U 

S07-818 007S818202 10/11/93 5.2 U 

S07-822 007S822202 10/11/93 3.5 U 

S07-824 007S824202 10/11/93 3.5 = 

S07-830 007S830202 10/13/93 3.7 U 

S07-834 007S834202 10/13/93 3 U 

S07-836 007S836202 10/13/93 3.5 U 

S07-837 007S837202 10/13/93 1.9 U 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/eMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REV~ION 0 
DECEMBER 2002 

TABLE 5-4 
Residual COC/COPC Concentrations in Subsurtace Soil 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Zone G Range of 
Oate Concentration SSL' Background 

Analyle Station 10 Sample 10 Collected lPg/kg) (OAF=10) Concentrations 

6eta-6He G00686001 006S600102 09/19/96 2.3 U 1.5 NA 
G00686004 006S600402 09/19/96 2.5 U 

G006S6007 006S600702 01/17/02 7.7 U 

G006S6011 006S601102 01/17/02 1.6 U 

G006S6013 006S601302 01/17/02 2 J 

G006S6014 006S601402 01/17/02 16 U 

G006S6016 006S601602 01/22102 3.6 U 

S06-602 006S602202 09/21/93 3.3 U 

G006S6044 006S604402 06/12/02 7.4 = 

G006S6044 006S604403 06/12102 15.4 U 

G006S6045 006S604502 06/12102 3.7 J 

G006S6046 006S604603 06/12102 0.84 J 

G006S6047 006S804703 06/12102 1.6 U 

806-607 006S607202 10/27/93 3.6 U 

S06-609 006S609202 10/27/93 3.7 U 

S06-612 006S612201 10/26/93 1.3 U 

S06-614 006S614202 10/27/93 3.6 U 

S06-615 006S615202 10/27/93 2.7 U 

S06-617 006S617202 10/27/93 3.5 U 

S06-620 006S620202 10/27/93 3.4 U 

S06-621 006S621201 10/26/93 1.3 U 

806-625 006S625202 10/27/93 3.5 U 

S06-626 006S626202 10/27/93 3.1 U 

S06-627 006S627202 10/27/93 26 J 

S06-629 006S629202 10/27/93 3 U 

806-631 0068631202 10/27/93 3.7 U 

S06-632 006S632202 10/27/93 

~ S06-633 006S633202 10/27/93 = 
S07-803 0078603202 10/09/93 3 U 

S07-611 0078611202 10/09/93 3.3 U 

S07-813 007S613202 10/09/93 3.5 U 

S07-818 007S618202 10/11/93 5.2 U 

S07-822 007S622202 10/11/93 3.5 U 

S07-824 007S624202 10/11/93 3.5 = 
S07-830 007S630202 10/13/93 3.7 U 

S07-834 007S634202 10/13/93 3 U 

S07-836 007S636202 10/13/93 3.5 U 

S07-637 007S837202 10/13/93 1.9 U 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/eMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 5-4 
Residual COC/COPC Concentrations in Subsurface Soil 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Zone G Range of 
Date Concentration SSL' Background 

Analyte Station ID SamplelD Collected (pg/kg) (DAF=10) Concentrations 

Gamma-BHe (Lindane) G0068BOOl 0068B00102 09/19/96 2.3 U 4.5 NA 

G0068B004 0068B00402 09/19/96 2.5 U 

G00689007 0068B00702 01/17/02 7.7 U 

G00689011 0068BOll02 01/17/02 1.6 U 

G0068B013 0068901302 01/17/02 2.2 J 

G0068B014 0068901402 01/17/02 16 U 

G00689016 0068B01602 01/22102 3.6 U 

806-B02 0068B02202 09/21/93 33 U 

G00689044 0068B04402 06/12102 21.1 

G00689044 0068B04403 06/12102 12.7 J 

G00689045 0068904502 06/12102 10.7 

G00689046 0068904603 06/12102 1.8 J 

G00689047 0068904703 06/12/02 1.6 U 

806-907 0068907202 10/27/93 3.6 U 

806-909 0068909202 10/27/93 3.7 U 

806-912 0068912201 10/26193 1.3 U 

806-914 0068914202 10/27/93 3.6 U 

806-915 0068915202 10/27/93 2.7 U 

806-917 0068917202 10/27/93 3.5 U 

806-920 0068920202 10/27/93 3.4 U 

806-921 0068921201 10/26/93 1.3 U 

806-925 0068925202 10/27/93 3.5 U 

806-926 0068926202 10/27/93 3.1 U 

806-927 0068927202 10/27/93 24 J 

806-929 0068929202 10/27/93 3 U 

806-931 0068931202 10/27/93 3.7 U 

806-932 0068932202 10/27/93 4 

806-933 0068933202 10/27/93 3.2 = 

807-903 0078903202 10109/93 3 U 

807-911 0078911202 10109/93 3.3 U 

807-913 0078913202 10109/93 3.5 U 

807-918 0078918202 10/11/93 5.2 U 

807-922 0078922202 10/11/93 3.5 U 

807-924 0078B24202 10/11/93 3.5 = 

807-930 0078930202 10/13/93 3.7 U 

807-934 0078934202 10/13/93 3 U 

807-936 0078936202 10/13/93 3.5 U 

807-937 0078937202 10/13/93 1.9 U 
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RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, lONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 5-4 
Residual COC/COPC Concentrations in Subsurtace Soil 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, lone G, Charleston Naval Complex 

Zone G Range of 
Date Concentration SSL" Background 

Analyte Station 10 Sample ID Collected (pg/kg) (OAF=10) Concentrations 

Dieldrin G006SBOOl 006SB00102 09/19/96 4.5 U 2 NA 
G006SB004 006SB00402 09/19/96 4.9 U 

G006SB007 006SB00702 01/17/02 15 U 

G006SBOll 006SBOll02 01/17/02 3.2 U 

G006SB013 006SB01302 01/17/02 3 J 

G006SB014 006SB01402 01/17/02 30 U 

G006SB016 006SB01602 01/22/02 7 U 

S06-B02 006SB02202 09/21/93 6.5 U 

G006SB044 006SB04402 06/12102 6.6 U 

G006SB044 006S604403 06/12/02 29.7 U 

G006SB045 006SB04502 06/12102 17.1 U 

G006SB046 006SB04603 06/12102 4.1 U 

G006SB047 006SB04703 06/12102 3.1 U 

S06-B07 006SB07202 10/27/93 7 U 

S06-B09 006SB09202 10/27/93 7.2 U 

S06-B12 006SB12201 10/26/93 2.6 U 

S06-B14 006SB14202 10/27/93 7 U 

S06-B15 006SB15202 10/27/93 5.2 U 

S06-B17 006SB17202 10/27/93 6.9 U 

S06-B20 006SB20202 10/27/93 6.6 U 

S06-B21 006SB21201 10/26/93 2.6 U 

S06-B25 006S625202 10/27193 6.9 U 

S06-B26 006SB26202 10/27193 6 U 

S06-B27 006S627202 10/27/93 8 U 

S06-B29 006S629202 10/27/93 5.9 U 

S06-631 006S631202 10/27/93 7.2 U 

S06-B32 006SB32202 10/27/93 BE = 

S06-633 006SB33202 10/27/93 6.2 ; 

S07-B03 007SB03202 10/09193 5.9 U 

S07-Bll 007SBl1202 10/09193 6.3 U 

S07-B13 007SB13202 10/09/93 6.8 U 

S07-B18 007SB18202 10/11/93 10 U 

S07-B22 007SB22202 10/11/93 6.9 U 

S07-B24 007SB24202 10/11/93 6.7 ; 

S07-B30 007S630202 10/13193 7.2 U 

S07-B34 007S634202 10/13/93 5.9 U 

S07-B36 007S636202 10/13/93 6.9 U 

S07-637 007S637202 10/13/93 3.8 U 
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RFI REPORT ADDENDUMfiM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

AEVISIONO 
DECEMBER 2002 

TABLE 5-4 
Residual GOG/GOPG Concentrations in Subsurtace Soil 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Zone G Range of 
Date Concentration SSL' Background 

Analyte Station 10 Sample 10 Collected (pgIkg) (OAF=10) Concentrations 

BEQs G0068BOO1 0068B00102 09/19/96 554.2 = NA 1400 

G0068B004 0068B00402 09/19/96 706.5 = 

G0068BOO7 0068B00702 01117/02 1 2,219.6 1 = 

G0068B011 0068B01102 01117/02 1,300.9 = 

G0068B013 0068B01302 01/17/02 81.1 

G0068B014 0068B01402 01/17/02 92.6 = 

G0068B019 0065B01902 05/08/02 305.4 = 

G0068B020 0068B02002 05/08/02 347.6 = 

G0068B021 0068B02102 05/08/02 346.6 = 
806-B02 0065B02202 09/21/93 679 = 

G0068B024 0065B02402 05/09/02 283.7 = 

G0068B026 0065B02603 05/08/02 1 3,049.5 1 = 

G0068B044 0065B04402 06/12102 136.8 = 

G0068B044 0065B04403 06/12/02 201 = 

G0068B045 0065B04502 06/12102 1,815 = 

G0068B046 0068B04603 06/12102 96.1 = 

G0068B047 0065B04703 06/12102 280.1 = 

806-B07 0068B07202 10/27/93 631.5 = 
806-B09 0065B09202 10/27/93 831.9 U 

806-B14 0068B14202 10/27/93 766.5 = 

806-B15 0068B15202 10/27/93 1 3,273.4 I = 

806-B17 0068B17202 10/27/93 755.9 = 
806-B20 0068B20202 10/27/93 762.3 

806-B25 0068B25202 10/27/93 572.7 = 
806-B26 0068B26202 10/27/93 663.2 = 

806-B27 0068B27202 10/27/93 1 1,421.4 I = 

806-B29 0068B29202 10/27/93 473.5 = 
806-B31 0068B31202 10/27/93 820.1 = 
807-B03 0078B03202 10109/93 498.6 = 
807-B11 0078B11202 10109/93 455.8 = 
807-B13 0078B13202 10/09/93 498.4 = 
807-B18 0078B18202 10/11/93 543.5 = 
807-B22 0078B22202 10/11/93 503.6 = 
807-B30 0078B30202 10/13/93 561.9 = 
807-B34 0078B34202 10/13/93 517.8 = 
807-B36 0078B36202 10/13/93 724.1 = 
807-B37 0078B37202 10/13/93 281.3 = 

'The soil screening level (88L) is based on a dilution attenuation factor (DAF) of 10. 

SWMU6ZGRFIAACMSWPREVO.OOC 5·54 



TABLE 5-4 
Residual COG/COPC Concentrations in Subsurface Soil 

RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

RFI Reporf Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Analyle Station 10 Sample 10 
Date 

Collected 
Concentration 

(pg/kg) 

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

SSLa 

(DAF=10) 

Zone G Range of 
Background 

Concentrations 

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

NA Not applicable/not available 

U Indicates that the analyte was analyzed for but not detected above the method detection limit. 

SWMLI6ZGRFIRACMSWPAEVO.OOC ~55 
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RFI REPORT ADDENDUM/1M COMPLETION REPOAT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

TABLE 5-6 
SVOC Concentrations in Subsurtace Soil for Samples With BEQ Values Above Background 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Date Concentration SSL' 
Analyte Station ID Sample ID Collected (pglkg) Qualifier DAF=10) 

Benzo[ a }Anthracene G0068B007 0068B00702 01/17102 2,100 = 1,000 

G0068B026 0068B02603 05/08/02 760 J 

G0068B045 0068B04502 06/12/02 2,160 = 

806-B15 0068B15202 10/27/93 2,700 = 

806-B27 0068B27202 10/27/93 640 J 

Benzo[ a ]pyrene G0068B007 0068B00702 01/17/02 820 J 4,000 

G0068B026 0068B02603 05/08/02 1,640 = 

G0068B045 0068B04502 06/12/02 1,510 = 

806-B15 0068B15202 10/27/93 2,200 = 

806-B27 0068B27202 10/27/93 790 J 

Benzo[b }Fluoranthene G0068B007 0068B00702 01/17102 790 J 2,500 

G0068B026 0068B02603 05/08/02 5,270 = 

G0068B045 0068B04502 06/12/02 45.7 U 

806-B15 0068B15202 10/27/93 2,800 = 

806-B27 0068B27202 10/27/93 1,100 = 

Benzo[k}Fluoranthene G0068B007 0068B00702 01/17102 850 J 24,500 

G0068B026 0068B02603 05/08/02 1,360 U 

G0068B045 0068B04502 06/12102 45.7 U 

806-B15 0068B15202 10/27/93 1,100 = 
806-B27 0068B27202 10/27193 470 J 

Chrysene G0068B007 0068B00702 01/17/02 2,100 = 80,000 

G0068B026 0068B02603 05/08/02 1,790 = 
G0068B045 0068B04502 06/12102 1,570 = 

806-B15 0068B15202 10/27/93 2,400 = 
806-B27 0068B27202 10/27/93 790 J 

Dibenz(a,h)Anthracene G0068B007 0068B00702 01/17/02 2,000 U 1,000 

G0068B026 0068B02603 05/08/02 1,360 U 

G0068B045 0068B04502 06/12/02 45.7 U 

806-B15 0068B15202 10/27/93 380 J 

806-B27 0068B27202 10/27/93 800 U 

Indeno(1,2,3-c,d)pyrene G0068B007 0068B00702 01/17/02 2,000 U 7,000 

G0068B026 0068B02603 05/08/02 1,180 J 

G0068B045 0068B04502 06/12/02 621 = 
806-B15 0068B15202 10/27/93 1,300 = 
806-B27 0068B27202 10/27/93 520 J 

• 80il screening level (88L) is based on a dilution attenuation factor (DAF)=10. 
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TABLE 5-6 

AFI REPORT ADDENDUM/1M COMPLETION REPOAT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

SVOC Concentrations in Subsurtace Soil for Samples With BEQ Values Above Background 
RFI Report Addendum/1M Completion ReporVCMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Anatyte Station 10 Sample 10 
Oate 

Collected 

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

J Indicates that the concentration shown is estimated. 

Concentration 
(pglkg) 

SSLa 

Qualifier OAF=10) 

U Indicates that the analyte was analyzed for but not detected above the method detection limit. 
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TABLE 5-7 

RFI REPORT ADDENDUMIlM COMPLET!ON REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

Arsenic Concentrations in Soil Near Monitoring Well GOO6GW003 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

SSLb 
Zone G Range of 

Concentration EPA Region III Background 
Station 10 Sample 10 (mglkg) Qualifier RBC' (OAF=10) Concentrations 

Surface Soil 0.43 14.5 3.1 - 25 

S06-B03 006SB03101 8 

G006SB030 006SB03001 7.51 = 
G006SB033 006SB03301 1.47 J 

Subsurface Soil NA 14.5 1.4-36 

G006SB030 006SB03002 28.2 = 
G006SB031 006SB03102 7.85 = 
G006SB032 006SB03202 5.65 = 
G006SB033 006SB03302 5.06 = 
G006SB034 006SB03402 10.9 = 
G006SB043 006SB04302 3.06 = 

• RBC is from the EPA Region III RBC Table (October 2000). Arsenic is listed as a carcinogenic compound. 

b SSL is from the EPA Soil Screening Guidance (May 1996), adjusted to a dilution attenuation factor (DAF) of 10. 
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TABLE 5-8 

RFI REPORT ADDENDUMJlM COMPLETION REPORT/eMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

Zone Reuse (Zoning) and Background Concentration Range for Thallium 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Zone G Range of 
Number of Grid Frequency of Background Concentrations 

Zone Zoning Wells Detection (T1,1'9/L) 

E M-2 31 13/123 3-6 

F CRD, M-l 1/4 5-5 

G M-l 2 0/9 NA 

H M-l, B-2 11 8/48 2 - 105 

M-l, B-2 19 9/83 3-8 

B-2 General business district 
CRD Commercial redevelopment district 
M-l Light industrial district 
M-2 Heavy industrial district 
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1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 The Zone G RFI Report, Revision 0 (EnSafe, 1998) addressed SWMUs 6 and 7 and AOC 635 as 

5 a single area. A CMS was recorrunended in the RFI report to address surface soil and 

6 shallow groundwater at the sites. The responses to SCDHEC comments on the RFI report, in 

7 regard to the Combined SWMU 6 site, are attached as Appendix F. With this report 

8 addendum, the RFI is considered to be complete. The remaining subsections address the 

9 issues that the BCT agreed to evaluate prior to site closeout. 

10 6.2 Presence of Inorganics in Groundwater 
11 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

12 to the occasional or intermittent detection of metals (primarily arsenic, thallium, and 

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

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

15 quantitation limit. 

16 These constituents were discussed in Section 5.0. Antimony was identified as a groundwater 

17 COC for SWMU 6 and its presence will be evaluated in a CMS (Section 9.0). Therefore, 

18 additional discussion of inorganics in groundwater at this site is not warranted. 

19 6.3 Potential Linkage to Investigated Sanitary Sewers at the 
20 CNC (SWMU 37) 
21 There are no data suggesting that there are any connections or impacts to the investigated 

22 sanitary sewers from Combined SWMU 6. Therefore, further evaluation of this issue is not 

23 warranted. 
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1 6.4 Potential Linkage to Investigated Storm Sewers at the CNC 
2 (AOC 699) 
3 No direct connections from Combined SWMU 6 to the storm sewers are known to exist. No 

4 COCs requiring further evaluation are present at the site after the 1M completion. Based on 

5 these findings, further evaluation of this issue is not warranted. 

6 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
7 at the CNC 
8 There are no railroad lines at Combined SWMU 6. Therefore, no linkage with the railroad 

9 lines exists and no further evaluation of this issue is warranted. 

10 6.6 Potential Migration Pathways to Surface Water Bodies at 
11 the CNC 
12 The nearest surface water body to Combined SWMU 6 is the Cooper River, which lies 

13 approximately 200 feet northeast of the site. A drainage ditch along the southeast side of the 

14 site receives stormwater runoff from SWMU 6 during large storm events. This drainage 

15 ditch is part of the CNC storm water system and discharges into the underground storm 

16 sewer adjacent to the site. The outfall for this part of the storm sewer is the Cooper River 

17 adjacent to Pier L. 

18 The excavation and removal of contaminated surface soil from the site, as described in this 

19 report, has eliminated the source of contaminated soil that might migrate offsite via the 

20 stormwater runoff pathway. However, because of the historical surface soil contamination 

21 at SWMU 6, the potential for migration of contamination from the site to the Cooper River 

22 via the stormwater pathway (particulate or sediment transport) existed prior to conducting 

23 the various soil removal interim measures. In order to assess the degree to which runoff of 

24 contaminated soil may have impacted the existing drainage ditch, a sediment sample 

25 (G006MOOl) was collected from the drainage ditch as part of the investigation at SWMU 6. 

26 The sediment sample location, shown in Figure 5-1, was located downstream of the location 

27 where soil contamination was found closest to the ditch and thus this location would be 

28 most likely contaminated if offsite contaminant migration via stormwater runoff was a 

29 significant pathway. The sediment sample was analyzed for pesticides, PCBs, and PAHs, 

30 since these were the key surface soil COPCs identified at SWMU 6. 
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1 The results of the sediment analysis were discussed in Section 4.0 of this RFI Report 

2 Addendum/1M Completion Report/CMS Work Plan. Analytical results for detected 

3 compounds in the sample were all below RBCs and SSVs, indicating that contamination of 

4 the ditch has not occurred and that this migration pathway is not significant. 

5 In addition, the Navy /EnSafe team collected a stormwater sample from the northern 

6 (downstream) end of this ditch to assess the potential for contamination to migrate into the 

7 Cooper River. Stormwater runoff from the southern and central portions of SWMU 6 enters 

8 the ditch during significant rainfall events. The stormwater sample was analyzed for metals, 

9 VOCs, SVOCS, pesticides, and PCBs. No organic chemicals were detected in the stormwater 

10 sample and no detected inorganic chemicals exceeded the ecological COPC screening 

11 criteria. These data further confirm that the surface water runoff pathway is not of concern 

12 at this site. 

13 6.7 Potential Contamination in OillWater Separators (OWSs) 
14 There are no oil/water separators (OWSs) associated with Combined SWMU 6. In addition, 

15 there is no reference to an OWS at the site in the Oi//Water Separator Data report, prepared by 

16 the Department of the Navy (September 2000). Therefore, further evaluation of this issue is 

17 not warranted. 

18 6.8 Land Use Controls (LUCs) 
19 SWMU 6 is planned for future industrial land use. The evaluation presented in this report 

20 concludes that the site is suitable for this purpose. Therefore, SWMU 6 will have LUCs 

21 applied as part of the corrective measures process. At a minimum, these LUCs are expected 

22 to include restrictions against residential land use. 
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1 7.0 Interim Measure Completion Report 

2 7.1 Pre-excavation Sampling and Contaminant Delineation 
3 Extensive investigations have been performed at combined SWMU 6. Early soil and 

4 groundwater samples were collected in 1981-1982. Soil and groundwater were sampled 

5 again in 1993. During the RFI, in 1996 and 1997, additional soil and groundwater samples 

6 were collected at the site. Based on these data the DET performed an 1M in 1998. The goal of 

7 the 1M was to remove lead-, PCB-, and pesticide-impacted soil at the site. Approximately 

8 900 yd3 of contaminated soil was removed. Confirmation sample analytical results indicated 

9 that PCBs and pesticides were still present above their respective residential RBCs, however 

10 the 1M was terminated. 

11 CH2M-Jones evaluated the data collected from the previous investigations and concluded 

12 that additional sampling was needed to complete the delineation of PCBs, BEQs, and 

13 pesticides at SWMU 6. In January 2002 CH2M-Jones submitted a Sampling and Analysis 

14 Plan (SAP) to address these data gaps. Eleven surface soil samples and six subsurface soil 

15 samples were proposed to complete the delineation at SWMU 6. 

16 SCDHEC granted conditional approval of the SAP on February 7, 2002. Approval was 

17 conditioned on further evaluation of the presence of BEQs and collection of groundwater 

18 samples from all seven site monitoring wells. 

19 Because the additional sampling did not fully delineated PCB- and pesticide-impacted soil, 

20 additional sampling was proposed by CH2M-Jones in the Phase II SAP (CH2M-Jones, 

21 2002c). The Phase II SAP was also intended to confirm the soil BEQ results at monitoring 

22 well G006GW002 from the 1993 sampling effort (S06-B02). SCDHEC approved the Phase II 

23 SAP noting that earlier concerns regarding groundwater investigation had not been 

24 addressed in the document. 

25 Concurrently CH2M-Jones developed an 1M Work Plan (CH2M-Jones, 2002d) that proposed 

26 soil removal based primarily on data collected as part of the January 2002 SAP and earlier 

27 data. The data from the Phase II SAP sampling, which had not been conducted at the time 

28 the 1M Work Plan was submitted, was expected to further refine the limits of the excavation. 

29 The 1M Work Plan also specified that following the 1M activities, additional groundwater 

30 investigation would be conducted. SCDHEC granted conditional approval of the 1M Work 
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1 Plan on May 31, 2002. Approval was conditioned on delineating BEQs in the northwest area 

2 of the site. 

3 An addendum to the Phase II SAP was prepared by CH2M-Jones and submitted to 

4 SCDHEC in April 2002 (CH2M-Jones, 2002e). It proposed collecting additional surface and 

5 subsurface soil samples in the vicinity of monitoring well G006GW003. This monitoring well 

6 has historically exhibited elevated levels of arsenic in groundwater. The proposed samples 

7 were to be analyzed for arsenic. These samples were proposed to be collected to confirm the 

8 presence or absence of a source of arsenic near monitoring well G006GW003. SCDHEC 

9 granted conditional approval of the Phase II SAP Addendum on May 23, 2002. Approval 

10 was conditioned on collecting a soil sample nearer to monitor well G006GW003 and 

11 collecting subsurface samples "regardless of groundwater encountered. " 

12 In June 2002, CH2M-Jones submitted an 1M Work Plan Addendum (CH2M-Jones 2002f). 

13 The work plan addendum provided responses to SCDHEC's earlier comments, presented 

14 the changes in the proposed excavation areas based on the recent data, and proposed 

15 additional samples to complete the delineation, confirm excavation extents, and address 

16 SCDHEC's comment regarding collecting a sample for arsenic analysis near monitoring well 

17 G006GW003. One additional sampling event to finalize PCB delineation completed 

18 investigations for the 1M. 

19 Data from all of these investigations were incorporated into the final 1M at combined 

20 SWMU 6. These data are presented in detail in Section 4. 

21 7.2 Technical Approach of the Interim Measure 
22 The 2002 IM at SWMU 6 was intended to address remaining PCB-, BEQ-, and pesticide-

23 impacted soil exceeding residential RBCs. The extent of soil removal was determined by the 

24 concentrations detected in the pre-excavation delineation and confirmation samples. 

25 Excavation limits were located to include soil criteria exceedances and intersect with 

26 previous (1998) 1M excavation limits. Vertical and horizontal limits of contamination were 

27 determined by the pre-excavation delineation sampling. The 1M Work Plan proposed that 

28 the excavations would be backfilled with clean soil soon after excavation. This approach 

29 was presented to SCDHEC and was approved after review of the 1M Work Plan. 
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1 7.3 Excavation Activities 
2 Limits of the excavation (comers) based on coordinates from the 1M Work Plan were staked 

3 in the field. Excavation began on June 26,2002; excavated soil from one side of each 

4 excavation area was stockpiled on the opposite side of the area within the limits of 

5 excavation. On June 27, trucks began hauling excavated soil from the site to the disposal 

6 landfill. As trucks returned to the site, they brought clean backfill material from the 

7 designated borrow area. Some commercial gravel was also brought to the site and spread on 

8 the surface in soft areas to facilitate truck traffic. 

9 Air particulates were monitored with dust monitors, and readings varied from 0.0 mg/m3 

10 (normal) to 0.002 mg/m3 (while loading trucks), with background measured at 0.001 

11 mg/m3). A photoionization detector (PID) reading was taken in the BEQ-impacted area on 

12 the aftemoon ofJune 27, 2002 with a reading of 0.1 ppm. The data indicated that dust levels 

13 were approximately the same during the 1M as under ambient conditions. 

14 7.3.1 Southwest Excavation 
15 This excavation was 1 ft deep to remove soil with concentrations of PAHs (BEQs), pesticides 

16 (DOD, DOE, DDT), and PCBs exceeding residential RBCs. The excavation overlapped the 

17 previous 1998 excavation limits, which were identified by the reddish brown backfill 

18 material used in the 1998 1M. 

19 7.3.2 Southeast Excavation 
20 This excavation was 1 ft deep over most of the area, with a 3-ft deep section at its north end. 

21 The excavation overlapped the previous 1998 excavation limits. Primary contaminants in 

22 these areas were PAHs (BEQs), pesticides (DOD, DOE, DDT), and chlordanes. This 

23 excavation area included a narrow strip of soil on the bank of the ditch. The excavation 

24 encountered some rubble and exceeded 1 ft in most areas to remove the rocks and pieces of 

25 wood encountered. 

26 7.3.3 North Excavation 
27 This excavation was completed to a l-ft depth as planned, and overlapped the previous 

28 1998 excavation limits. Primary contaminants in this area were PCBs. During the excavation, 

29 quick turnaround-time test results from recent confirmation sampling in this area became 

30 available, and showed two RBC exceedances of the PCB Aroclor-1260: sample G006SB058 at 

31 a depth of 1 to 2 ft bls, and sample G006SB056 from 0 to 1 ft bls. The excavation was 

32 extended to a depth of 2 ft in the area around boring G006SB058 (approximately 10-ft 
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1 diameter circle), and extended laterally at the east end to include G006SB056 (see Figure 3-

2 1). 

3 7.3.4 Waste Characterization Sampling 
4 Delineation samples were used to characterize material that would be removed from the 

5 site. Results from representative samples in areas to be excavated were submitted to the 

6 waste facility for approval as follows: 

7 • North Area: 507SB11, G006SB006, G006SB022 
8 • Southwest Area: S07SB19, G006SB007, G006SB002, G006SBOO9 
9 • Southeast Area: G006SBOI4, S07SB29, G006SB021, GOO6SB028, S07SB30, G006SB011 

10 Two samples were collected from the southwest and two from the southeast area and 

11 composited for a toxicity characteristic leaching procedure (TCLP) test (pesticides and 

12 PCBs). All parameters were non-detect. Results for these samples are presented in Section 

13 4.0 and are included in Appendix B. 

14 Approximately 533 tons of soil were disposed of at the disposal facility as non-hazardous 

15 waste. Special Waste Manifests are included in Appendix G. 

16 Waste storage, handling, characterization and disposal were conducted in accordance with 

17 the EPA guidance document, Management of Remediation Waste Under ReRA (1998). 

18 7.3.5 Site Restoration 
19 The excavations were backfilled with clean soil soon after the contaminated soil was 

20 removed, and graded to restore the site to original elevations. Grading was completed on 

21 July 9, 2002. The restored areas were seeded with grass seed to facilitate growth of 

22 vegetation and prevent soil erosion. 

23 Appendix H includes copies of site photos taken during various remediation activities at 

24 SWMU6. 
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8.0 Recommendations 

The information presented in this RFIRA/IMCR/CMSWP supports the conclusion that 

further investigation is not warranted at SWMU 6. Therefore, CH2M-Jones recommends 

that the status of the site be changed to no further investigation (NFl). RFI and post-RFI data 

were screened and evaluated through a COPC/COC screening refinement process. Except 

for PCBs, soil COCs and COPCs were adequately remediated during the IMs conducted at 

SWMU 6 for residential land uses. PCBs in surface soil are identified as COCs for 

unrestricted land use. Land use controls (LUCs) will need to be implemented to restrict the 

use of this site to non-residential use. This is consistent with the planned future use of the 

site. A CMS is recommended to address PCBs in surface soil. 

The evaluation of groundwater contamination is complicated by the turbidity found during 

groundwater sampling. Concentrations of a DOE, DDT, antimony, and nickel in a few wells 

exceed drinking water MCLs. A CMS is recommended to address these COCs in 

groundwater. 

A CMS Work Plan for surface soil and shallow groundwater is presented in Section 9.0. 
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9.0 eMS Work Plan for SWMU 6 

The purpose of this CMS Work Plan is to identify and evaluate potential remedial 

alternatives for preventing unacceptable exposure to PCBs in surface soil and to pesticides 

and metals in shallow groundwater at SWMU 6. A focused CMS will be performed to 

evaluate two principle actions for soil: (1) LUCs, and (2) hot spot removal with offsite 

disposal, and one principle action for shallow groundwater: long-term groundwater 

monitoring with LUCs. A CMS will be performed to evaluate both media. 

8 9.1 Remedial Action Objectives 
9 Remedial action objectives (RAOs) are medium-specific goals that the remedial actions will 

10 be designed to accomplish in order to protect human health and the environment by 

11 preventing or reducing exposures under current and future land use conditions. The RAOs 

12 identified for the surface soil at SWMU 6 are being chosen to prevent ingestion and 

13 direct/ dermal contact with soil containing PCBs at unacceptable levels. The RAOs identified 

14 for shallow groundwater are to prevent ingestion and direct/ dermal contact with 

15 groundwater having unacceptable carcinogenic risk and noncarcinogenic hazard, and to 

16 restore the shallow aquifer to beneficial use conditions. 

17 9.2 Remedial Goal Options and Proposed Media Cleanup 
18 Standards 
19 Typically after RAOs have been established and the risk assessment is complete, remedial 

20 goal options (RGOs) are developed for each RAO. The RGOs are based on assumptions 

21 about a particular land use scenario and include different residual risk levels for 

22 comparison. For example, to remediate surface soils to protect an onsite maintenance 

23 worker, RGOs might include remediating to anthropogenic background levels or to one of a 

24 variety of specific risk levels (such as lE-06 or lE-04). For each RGO, a specific media 

25 cleanup standard (MCS) is determined for specific chemicals. These MCSs are expressed in 

26 conventional concentration units, such as mg/kg or mg/L, for specific chemicals. 

27 Remediating the site to those specific MCSs would be suitable to demonstrate that the RAO 

28 has been achieved. 
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1 The exposure medium of concern for SWMU 6 is PCB-contaminated surface soil, and 

2 shallow groundwater. Because SWMU 6 is located within a highly developed area of the 

3 CNC and there are no surface water bodies in the immediate vicinity of the site, ecological 

4 exposures were not considered necessary for evaluation. 

5 Potential MCSs for achieving RGOs protective of potentially exposed human receptors (e.g., 

6 site workers involved in monitoring and maintenance) under the anticipated future land use 

7 scenario (industrial) will be presented in the CMS. Remedial alternatives for achieving these 

8 potential MCSs will be evaluated and described in the CMS. 

9 Aroclor-1254 is the only COC identified for soil at SWMU 6. The recommended residential 

10 RBC of 320 JIg/kg is recommended as the MCS for PCBs at SWMU 6. 

11 The COCs identified for remediation in groundwater are DDE, DDT, antimony, and nickel. 

12 MCSs for these chemicals shall be the EPA Drinking Water Standards (MCLs). The table 

13 below presents these COCs and their respective MCLs. The MCLs are from EPA Drinking 

14 Water Regulations (Summer 2000). 

15 

Chemical 

DDE 

DDT 

Antimony 

Nickel 

EPA Drinking Water 
MCl (pg/l) 

6 

RBC 

0.2 

0.2 

73 

16 9.3 Corrective Measure Technology Focused Evaluation 
17 This focused CMS will evaluate the options for preventing direct contact by future site 

18 workers or residents, including LUCs, spot removal or containment to MCS in soil, and 

19 groundwater remediation to RBCs or MCLs. Technologies associated with LUCs will be 

20 evaluated, including deed restrictions against residential use, and long-term monitoring and 

21 maintenance. Technologies associated with soil include excavation, backfill, capping, and 

22 offsite disposal. Technologies associated with groundwater include monitoring, potentially 

23 including field filtration to eliminate turbidity. 

24 9.4 Focused CMS Approach 
25 This focused CMS will consist of the following three tasks. These tasks will be performed in 

26 the order presented below: 
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1 1. The corrective measure alternatives described above will be screened using several 

2 criteria and decision factors. Other corrective measure alternatives may also be 

3 evaluated in the CMS. 

4 2. A preferred corrective measure alternative will be selected for each medium. 

5 3. The CMS and preferred corrective measure alternatives will be documented in the CMS 

6 report. 

7 9.5 Approach to Evaluating Corrective Measure Alternatives 
8 According to the RCRA permit issued by SCDHEC (SCDHEC, 1998), the alternatives will be 

9 evaluated using the following five standards: 

10 1. Protect human health and the environment. 

11 2. Attain MCSs (RGOs). 

12 3. Control the source of releases to minimize future releases that may pose a threat to 

13 human health and the environment. 

14 4. Comply with applicable standards for the management of wastes generated by remedial 

15 activities. 

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

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

18 cost. 

19 Each of the five criteria is defined in more detail below: 

20 9.5.1 Protect Human Health and the Environment 
21 The alternatives will be evaluated on the basis of their ability to protect human health and 

22 the environment. The ability of an alternative to achieve this standard mayor may not be 

23 independent of its ability to achieve the other standards. For example, an alternative may be 

24 protective of human health, but may not be able to attain the MCSs, if the Mess are not 

25 directly tied to protecting human health. 

26 9.5.2 Attain MeSs (RGOs) 
27 The alternatives will be evaluated on the basis of their ability to achieve the RGOs defined in 

28 this CMS Work Plan. Another aspect of this is the time frame to achieve the RGOs. 

29 Estimates of the time frame for the alternatives to achieve RGOs will be provided. 
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2 This deals with the control of releases of contamination from the source (the area in which 

3 the contamination originated). For example, blast media may be considered a source under 

4 the unrestricted land use exposure scenario, but be within RGOs under industrial land use. 

5 9.5.4 Comply with Applicable Standards for the Management of Wastes 
6 This deals with the management of wastes derived from implementing the alternatives, e.g., 

7 treatment or disposal of excavated material. The removal alternative will be designed to 

8 comply with all standards for management of wastes. Consequently, this will not be 

9 explicitly included in the detailed evaluation presented in the CMS. 

10 9.5.5 Other Factors 
11 Five other factors must be considered if an alternative is found to meet the four criteria 

12 described above. These other factors are as follows: 

13 a. Long-term reliability and effectiveness 

14 These two alternatives will be evaluated on the basis of their reliability and the 

15 potential impact should the alternative fail. In other words, a qualitative assessment 

16 will be made as to the chance of the alternative's failing and the consequences of that 

17 failure. 

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

19 Alternatives with technologies that reduce the toxicity, mobility, or volume of the 

20 contamination will be generally favored over those that do not. Consequently, a 

21 qualitative assessment of this factor will be performed for each alternative. 

22 c. Short-term effectiveness 

23 Alternatives will be evaluated on the basis of the risk they create during the 

24 implementation of the remedy. Factors that may be considered include fire, 

25 explosion, and exposure of workers to hazardous substances. 

26 d. Implementability 

27 The alternatives will be evaluated for their implementability by considering any 

28 difficulties associated with conducting the alternatives (such as the construction 

29 disturbances they may create), operation of the alternatives, and the availability of 

30 equipment and resources to implement the technologies comprising the alternatives. 
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1 e. Cost 

2 A net present value of each alternative will be developed. These cost estimates will 

3 be used for the relative evaluation of the alternatives, not to bid or budget the work. 

4 The estimates will be based on infonnation available at the time of the CMS and on a 

5 conceptual design of the alternative. They will be "order of magnitude" estimates 

6 with a generally expected accuracy of -50 percent to +50 percent for the scope of 

7 action described for each alternative. The estimates will be categorized into capital 

8 costs and operations and maintenance costs for each alternative. 

9 In addition to the criteria described above, the alternatives will be evaluated for the ability 

10 to achieve all contractual obligations of CH2M-Jones and the Navy. 

11 9.6 Focused eMS Report 
12 The focused CMS Report will present the identification, development, and evaluation of 

13 potential corrective measures for SWMU 6. A proposed outline of the report, as shown in 

14 Table 9-1, provides an example of the report fonnat and content organization. 

SWMU6ZGRFIRACMSWPREVO.DOC ~5 



TABLE 9-1 

RFI REPORT ADDENDUMflM COMPLETION REPORT/CMS WORK PLAN, SWMU 6, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

Outline of Focused eMS Report for SWMU 6 
RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMU 6, Zone G, Charleston Naval Complex 

Section No. 

1.0 

1.1 

1.2 

1.3 

1.3.1 

1.3.2 

1.3.2.1 

1.3.2.2 

2.0 

3.0 

3.1 

3.2 

3.3 

3.3.1 

3.3.2 

3.4 

3.5 

3.5.1 

3.5.2 

3.4 

4.0 

5.0 

Appendix A 

list of Tables 

list of Figures 
, 
b 

Section Tille 

Introduction 

Corrective Measures Study Purpose and Scope 

Report Organization 

Background Information 

Facility Description 

Site History and Background 

Nature and Extent of Contamination 

Summary of Risk Assessment 

Remedial Goal Options 

Detailed Analysis of Focused Alternatives 

Approach 

Evaluation Criteria 

Description of Soil Alternatives' 

Alternative 1: land Use Controls 

Alternative 2: Soil Removal and Disposal 

Comparative Analysis of Soil Alternatives 

Description of Groundwater Mernatives ' 

Alternative 1: land Use Controls 

Alternative 2: Groundwater Monitoring 

Comparative Analysis of Groundwater Alternatives 

Recommended Remedial Alternatives 

References 

Corrective Measure Alternative Cost Estimates· 

Additional alternatives will be analyzed, ij necessary. 

Additional appendices will be added, if necessary. 
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1. INTRODUCTION 

1.1 INSTALLATION RESTORATION PROGRAM The purpose of the 

Department of the Navy Installation Restoration Program is to identifY, assess, characterize and 

clean up or control contamination from past hazardous waste disposal operations and hazardous 

material spills at Navy and Marine Corps activities. The Defense Environmental Restoration 

Program (DERP) is codified in the Superfund Amendments and Reauthorization Act Section 211 

(10 USC 2701). The IR Program is a component ofDERP. 

1.1.1 Naval Base Charleston IR Program At Naval Base Charleston, a Resource 

Conservation and Recovery Act (RCRA) Facility Assessment (RFA) was prepared which divided 

the Naval Base into zones and identified Solid Waste Management Units (SWMUs) and Areas of 

Concern (AOCs) within each zone. The RFA evaluated each SWMU and AOC and determined 

which sites required further investigation. Based on the RF A, a RCRA Facility Investigation (RFI) 

work plan has been or is being prepared for each zone containing SWMUs and AOCs requiring 

further investigation. On completion of the RFI for each Zone, a RFI report will be prepared for 

that zone. The RFI reports will identify SWMUs and AOCs containing wastes requiring 

remediation. Eventually, Corrective Measures Studies (CMSs) will be prepared to determine the 

best means of remediating each site. 

1.2 INTERIM MEASURES Interim Measures (1M) performed as part of the IR Program 

are intended to eliminate sources of environmental contamination or limit the spread of 

environmental contaminants prior to the completion of the RFI CMSs. 

1.3 SWMU-6. SWMU-7. AND AOC-635 SWMU-6 is the Public Works Storage Yard 

and encompasses SWMU-7 and AOC-635 as shown on Figure I of Appendix A. The wastes 

stored at this site were generated from vehicle maintenance, building maintenance, pest control 

operations, and transformer storage. This site is located between Hobson Avenue and River Road 

South. SWMU-7 is the Polychlorinated Biphenyl (PCB) Transformer Storage Yard. It consisted of 
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a 100' x 50' concrete pad and the adjoining areas. Between 1970 and 1976, leaking and out of date 

transformers were stored on this facility. AOC-635 was Building 3902, a 30' x 40' corrugated 

metal structure with a bermed concrete floor that served as an oil and paint storehouse. 

Past investigations have identified PCBs, pesticides, lead and benzo( a)pyrene equivalents (BEQs) 

as contaminants of concern at this site. The RFI sample points and the corresponding proposed 

excavation areas are shown on Figure 2 of Appendix A. 

1.4 SWMU-6, SWMU-7, AND AOC-635 INTERIM MEASURE During the interval 

between the RFI and the completion of the CMS, it was decided by Southern Division Naval 

Facilities Engineering Command that an 1M would be performed by Supervisor of Shipbuilding, 

Conversion and Repair, United States Navy, Portsmouth Va Environmental Detachment 

Charleston (DET). The objective of this 1M was to excavate and dispose of the E.£!3,J~,a,tl~ 

.l'C;,s,!!£ige,contaminated soiJs;.to remove and dispose of Bldg. 3902; and to remove and dispose of 

the PCB contaminated concrete pad. The excavation was to continue until a sampling program 

indicated with reasonable confidence that the concentrations of contaminants at the site were less 

than the residential limits specified by the United States Environmental Protection Agency Region 

III Risk Based Concentrations (RBCs), dated 23 September 1996 for pesticides and lead. The 

cleanup level for PCB contaminated soil was < 1 parts per million (ppm) which is the clean soil 

definition as specified by the Code of Federal Regulations 761.125. !pe x~..z2..~JQt..f.C~ 

md pestic!~'Y.e~~~ however, the ~roject Team concluded ~_t?eirl~_~ay 1998 

meeting that the intc:nt of th~_1M ~_bee,xt met and work should ~ This 1M is consistent with 

the ultimate cleanup of the site and is not intended to circumve:nt the public participation process 

inherent within environmental cleanup under RCRA authority. 
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2. INTERIM MEASURE EXECUTION 

2.1 ACTIONS REOillRED BY INTERIM MEASURE WORK PLAN 

• Demolition and disposal of Building 3902 as construction debris 

• Removal and disposal of PCB contaminated .concrete pad 

• Excavation and disposal of28 cubic yards (cy) of PCB contaminated soil 

• Excavation and disposal of 18 cy of pesticide contaminated soil 

• Excavation and disposal of 90 cy oflead contaminated soil 

2.2 OBSERV A nONS NOTED 

2.2.1 Soil Conditions The entire excavated area was covered with 12 to 18 inches of Run 

of Crusher (ROC). There appeared to be a 12 to 24 inch layer of fill material beneath the ROC. 

This fill material consisted of sandy clay with large areas of brick, concrete and asphalt At depths 

varying from 2 to 4 feet below land surface, the soil was a dark organic smelling mixture of silt and 

sandy clay, which is more indicative of the natural soil expected to be found near a river. 

2.3 PLAN MODIFICATIONS AND JUSTIFICATIONS The scope of the Work Plan 

was expanded due to continued detection of the contaminants of concern above their RBCs in the 

confirmation samples. The final excavations and sample locations are shown on Figures 3 and 4 of 

Appendix A. The RFI samples were taken below the ROC in accordance with an approved 

sampling procedure and did not indicate this extensive excavation was required. The 

contamination was primarily in the top two feet and was removed with the excavation. Specific 

deviations from the Work Plan are listed below. 
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2.3.1 PCB Excavations The PCB excavation began .in April 1997. The proposed 
'Z.P\ 

excavations consisted of 18 cy around Ensafe sample point 007SBj)?( and a 10 cy "L» shaped area 

on the south and west sides of the concrete pad as shown on Figure 2 of Appendix A. The 

excavations were 2 feet in depth. After excavation, immunoassay (IA) samples were taken in the 

sidewalls and bottom of the areas prior to confirmation samples. The results indicated further 

excavation was required. In an attempt to deliJ?-eate the site and identify an end point for the IM, 

several rounds of IA samples were taken beyond the excavated areas. Quality Assurance samples 

were sent to a certified laboratory to confirm the accuracy of the IA test method. The DET 

determined additional excavation was required. 

Approval was received from the Project Team to continue excavation. In November of 1997, an 

additional 495 cy of soil was excavated from the area. Twenty-six confirmation samples were 

taken. Six of these samples had PCB levels greater than the 1 ppm cleanup goal as stated in the 

Work Plan. The levels ranged from 1.75 to 2270 ppm. Of the six samples, four were taken in the 

bottom of the excavation at depth of 2 feet and two were taken in the sidewalls at a depth of 1 foot 

The DET determined additional excavation was required. 

These six areas were further excavated in March 1998 and 21 additional confirmation samples were 

taken. PCB levels of 4.6 and 2.9 ppm were detected at two sample locations. Combined with the 

previous confirmation sampling, a total of 41 confirmation samples that represent the excavation 

area were taken for PCB analysis. Of the 41 confirmation samples, there are only two that still 

have PCB levels greater than the cleanup goal. See Appendix B for laboratory analysis. Sample 

numbers 1 through 41 on Figure 3 of Appendix A represent the PCB confirmation sample 

locations. The Project Team agreed that no further action was required on this site, as described in 

section 3.1 of this report 

2.3.2 Pesticide Excavation The pesticide excavation began in April 1997. The proposed 

excavation is shown on Figure 2 of Appendix A around Ensafe sample point 007SB027. The 
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original excavation was approximately 10' x 10' by I foot in depth. All five of the confinnation 

samples taken at that time indicated further excavation was required. 

In November 1997 an additional 15 cy of soil was excavated and eight confinnation samples were 

taken. Four of these samples had pesticide levels greater than the cleanup goals. The DET 

determined additional excavation was required. 

In April 1998, an additional 20 cy of soil was excavated from the site and more confinnation 

samples were taken. To date, a total of 40 cy of pesticide soil have been excavated. A total of nine 

confirmation samples were taken that represent the excavated area These results indicate four 

sample locations with pesticide levels greater than residential but less than industrial RBCs. See 

Appendix B for laboratory analysis. Sample numbers 47 through 55 on Figure 3 of Appendix A 

represent the pesticide confirmation sample locations. The Project Team agreed that no further 

action was required on this site, as described in section 3.1 of this report. 

2.3.3 Petroleum Contaminated Soil Identification and Excavation After removal of the 

concrete pad, an area with a strong creosote or diesel fuel odor was identified. Investigative 

samples were taken and analyzed for total petroleum hydrocarbons ([PH), polynuclear aromatic 

hydrocarbons (PAHs), Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX), naphthalene, 

methyl tetra butyl ether (MTBE), PCBs and pesticides. Non-hazardous petroleum constituents 

were the only contaminants to exceed cleanup goals. A total of 45 cy of non-hazardous petroleum 

contaminated soil was removed as of March 1998. See Appendix B for laboratory analysis..8arnple 

Ql.!!!).,~~_7~2.I1.fjgure 3 pf Appendix A for sample locations. 

The intent of this 1M was to remove hot spots of PCB, pesticide and lead contamination, and 

although the 19.95 RFI did identify extensive BEQs contamination at the site, it was not addressed. 

forll;IIloval.in the original 1M. The Project Team agreed that no further action was required on this 

site, as described in section 3.1 of this report. 
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3. INTERIM MEASURE OUTCOME 

3.1 SITE CONDITIONS FOLLOWING COMPLETION OF WORK. Following 

completion of all site work on 5 JlUle 1998, the DET had removed approximately 900 cy of 

contaminated soil and ISO cy of contaminated concrete. The site was backfilled and graded to 

surrolUlding area Site photographs are included. in Appendix C. 

Ensafe calculated a site specific risk assessment in May 1998 using their previously collected data 

and the DET confinnation samples. This assessment determined the residential risk above 

backgrolUld was 1.9E-05 and the industrial risk above backgrowld was 3.9E-06. The site specific 

risk assessment is presented in Appendix D. 

The Project Tean1 agreed at the 12 May 1998 meeting that the intent of the 1M had been met; the 

PCB, pesticide and lead hotspots had been removed and all excavation should cease. The 

remaining PCB and pesticide sample locations with elevated levels, as well as the BEQ 

contamination, at the site would be addressed in the CMS. 
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4. SAMPLING 

4.1 SAMPLING EVOLUTIONS AND RESULTS 

4.1.1 Field Sampling Field sampling consisted of immunoassay testing and field gas 

chromatograph testing to determine extent of coI.1tamination. This data was used to estimate growth 

in the scope of work. 

4.1.2 Confirmation Sampling. Upon completion of the excavation, grab samples were taken 

in the sidewalls and the bottom of the excavations to determine if the contaminants had been 

removed to the levels as described in paragraph 1.4 of this report. Laboratory results can be found 

in Appendix B. 
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5. WASTE GENERATION 

5.1 HAZARDOUSIPOTENTIALL Y HAZARDOUS WASTE 

All PCB and pesticide contaminated soil and concrete was disposed of to a pennitted Treatment, 

Storage and Disposal Facility. WaSte Manifests are in Appendix E. 

5.2 NON-HAZARDOUS WASTE. 

All non-hazardous lead and petrolewn contaminated soil was disposed to a Subtitle D landfill. 
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The sample location numbers shown on Figure 3 of Appendix A were assigned for easy 
identification and are also located in the upper right hand comer of the laboratory 
analysis sheets. Table 1 of Appendix B shows these numbers and their corresponding 
laboratory analysis number. 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone G, SWMU 6 
TO: 

FROM: 

DATE: 

David Lane/CH2M HILL/GNA 

Amy Juchem/CH2M HILL/GNA 

Herb Kelly /CH2M HILL/GNA 

October 1, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone G, SWMU 6. The samples were collected between the dates of 
January 17 and July 31, 2002. 

The specific samples and analytical fractions reviewed are summarized below in it~ 
m'd!'~~. 
'''0- :,,_."£.~~ 

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

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8270 Polyaromatic Hydrocarbons (P AH), SW-
8468081 Organochlorine Pesticides, SW-846 8082 PolychlOrinated Biphenyls (PCB), and 
Metals follOWing SW-846 6010/7000 Series methodology. 

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in 
Savannah, Georgia, for the following analyses: SW-846 8270 Polyaromatic Hydrocarbons 
(PAH), SW-846 8081 Organochlorine Pesticides, and SW-846 8082 Polychlorinated Biphenyls 
(PCB). 

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

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

ApPENDIX C.DOC 



DATA QUALITY EVALUAnON SUMMARY 

The following primary flags were used to qualify the data: 

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

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

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

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

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 

SD 
SS 
TD 
TN 

APPENDIX C.OOC 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's ~ J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Total vs Dissolved 
Tune 

2 
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DATA QUAUTY EVALUATION SUMMARY 

Organic Parameters 

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

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

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

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

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

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

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

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

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

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

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

• Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 

ApPENDIX C.DOC 15 



DATA QUALITY EVALUATION SUMMARY 

detector, the agreement of the quantitative results on both columns is evaluated. For 
Pesticide and PCB analyses covered in this report, confirmation was performed using a 
dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000, 40% RPD criteria was used as the acceptance limit. 

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

Polyaromatic Hydrocarbons (PAH) Analyses 
The QA/QC parameters for the PAH analyses for all of the samples were within acceptable 
control limits, except as noted below. 

Holding Times 
All holding times were met except as noted below. 

• 006EBOO1M2 and 006EBOl7M2 in SDG 60279 were originally run within holding time. 
LCS surrogate recoveries were low and the samples were re-extracted outside of holding 
time. LCS surrogate recoveries associated with the re-extracted samples were still low. 
The original analysis was used for these samples. 

• All samples in SDG CNC63A exceeded holding times by 5 days for soils and 7 days for 
waters. All positive results were qualified "J" and all non-detects were qualified "UJ". 

Blanks 
The P AH target parameters detected in blank samples are listed in M~. 

TABLE 3 
Blank Contamination: PAHs 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

1200275042 LB 3.4 l'g/L 34.01'g/L 

100ElEVIf001 M5 EB 3.6 36.01'g/L 

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

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

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

The results qualified due to blank contamination are listed in m.1\f~i. 

Recoveries - Surrogate, MS/MSD and LCSILCSD 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS), and Laboratory Control Sample Duplicate (LCSD) recoveries and Relative 
Percent Deviations (RPDs) were within acceptable quality control limits, except as noted in 
illlm below. 

TABLE 4 
Surrogate, MS/MSD and LCSlLCSD Recoveries and RPDs Out of QC Limits: PAH 
Charleston Naval Complex, Zone G, SWMU 6, Charlesfon, SC 

60279 1200220622 LCS i Pyrene 62* 

* - out of control limits 

,-----_. -- ... _-- ---

Field Duplicate Samples 

68-117 60279001RE, 
I 60279002RE 

No flags 
applied (EBs) 

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

TABLES 
Field Duplicate RPDs Out of QC Limits: PAHs 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

60277 OO6S802402 I I Pyrene 
006CB02402 

2591'g IKg 4741'9 /Kg 58.6* 35 

61956 I 006SB04502 I Naphthalene 79.1 I'g IKg 3751'g IKg 130* 35 
006CB04502 , 

I , Acenaphthylene 2791'g IKg 1340 I'g /Kg 131* I 35 , 
I I 

i Fluorene 197 I'g IKg 470 1'9 IKg 81.8* 35 

I Phenanthrene 889 ~g/Kg 2190 ~g IKg 84.5* 35 
-,--~-~- .. _-, 

, Anthracene 491 ~g IKg 1690 ~g/Kg 109.9* 35 
-- ---_._._--. __ . ------'--- - ._._. __ • ____ M_ "."_."--_. 
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TABLES 
Field Duplicate RPDs Out of QC Limits: PAHs 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

Pyrene 2710 I'g IKg 16700 I'g IKg 144.1- 35 

. Benzo(a)anthracene 2160 I'g IKg 11000 I'g IKg 134.3- 35 

I Chrysene 1570 I'g IKg 8100 I'g IKg 135.0- 35 
, 
I Benzo(a)pyrene 151Ol'g/Kg 8120 I'g IKg 137.2- i 35 

Indeno(l,2,3-cd)pyrene 621 I'g IKg 2740 I'g IKg 126.0- 35 

Benzo(ghi)perylene 510 I'g IKg 1980 I'g IKg 118.0- 35 

CNC63 006SB00701 1 Naphthalene 7.81'g IKg 12 I'g IKg 42.4- 35 
006CB00701 

- - out of control limits 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
't~$~-

TABLE 6 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: PAH 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

MSD4-ICAL-05/16/02, 1835 Indeno(l,2,3-cd)pyrene R" =0.986 
~--~--~----~----------~ 

Dibenzo(a,h)anthracene R2 =0.985 

MSD8-CCAL-05/22102, Pyrene 22.2% low 
1008 

MSD8-CCAL-06/17/02, Benzo(ghi)perylene 20.2% high 
1400 

MSD5-ICAL-06/20/02, 1727 Indeno(l,2,3-cd)pyrene R2 =0.986 
~--~--~-~-----~~------------4 
I Dibenzo(a,h)anthracene R2=0.987 

MSD5-ICAL-07/12102,1420 . 2,4-Dimethylphenol R2=0.984 
----.._- _._-------_ .. j_ .. __ ... _._._--------------

60277001,60207002 

60277001 RE, 60277002RE 

61956-AII 

61957001 

64538 - All 

I 2,4-Dinitrophenol R2 =0.989 ____________ ~ ______________ ... J ____________ __ 
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TABLE 6 
Exceptions to Initial Calibration Criteria and Continuing Calibration Crtleria: PAH 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

MSD5-CCAL-08/05/02, 
0938 

2,4-Dinitrophenol 

2-Methyl-4,6-dinitrophenol 

34.1% high 

39.1% high 

DATA QUALITY EVALUATION SUMMARY 

64538 - All 

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

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 

• When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged 'T', as estimated. Non-detected compounds were not 
flagged. 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged 'T' and non-detected compounds were flagged "UJ", 
as estimated. 

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

Blanks 
The Pesticide target parameters detected in blank samples are listed in iill~. 

TABLE 7 
Blank Contamination: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 
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TABLE 8 

DATA QUAlm' EVALUATION SUMMARY 

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

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

The results qualified due to blank contamination are listed in ~l 

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

Surrogate, MSIMSD and LeS Recoveries and RPDs Out of QC Limits: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

CNCS3 00SSBOll0l 
MS/MSD 

CNCS3 OOSEB005Ml 

CNCS3 OOSGWOO4Ml 

CNCS3 00SEW004Ml 

I '- out of control limits 

I 

Heptachlor epoxide 

Alpha-Chlordane 

4,4'-DDE 

Dieldrin 

4,4'-DDD 

4,4'-DDT 

Methoxychlor 

Endrin ketone 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Field Duplicate Samples 

lS5'/l05 

325'/SO 

350' 1200' ! ,-
23S'/20S' 

250' 1150' 

750'/75 

SOO'/SOO' 

375'/425' 

4S'/4S' 

59'/S2 

43' 143' 

21'/24' 

4S'/52' 

40'/42' 

15-142 

45-140 S5' 40 

34-121 2S' 25 

31-134 

42-139 59' 45 

23-134 

24-152 4S' 40 

29-112 

SO-150 

SO-150 

SO-150 

SO-150 

SO-150 

SO-150 

f 

Detects-J, non­
detects-UJ 

00SEB005Ml No flags 
applied (EB) 

00SGWOO4Ml Detects-J, non­
detects-UJ 

OOSEWOO4Ml No flags 
applied (EB) 

All Field Duplicate Samples were within acceptable quality control limits, except as noted in 
~~ below. No flags are applied due to Field Duplicate precision. 
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TABLE 9 
Field Duplicate RPDs Out of QC Limijs: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

61956 006SB04502 1 Gamma-BHC 10.7 fl9 IKg 40.0 fl9/Kg 115.5" 35 
006CB04502 

4,4'-000 55.6 fl9 IKg 148.0 fl9 IKg 90.l' 35 

4,4'-00T 99.0 fl9 IKg 317.0 fl9 IKg 104.8" 35 

Chlordane (tech) 58.0 fl9 IKg 205.0 fl9 IKg 111.l' 35 

Alpha-Chlordane 6.7 fl9 IKg 24.0 fl9 IKg 112.l' 35 

CNC63 006SB00701 1 Gamma-Chlordane 19.0 fl9 IKg 12.0 fl9 IKg 45.2" 35 
006CB00701 

Alpha-Chlordane 7.0 fl9 IKg 4.5 fl9 IKg 43S 35 

Oieldrin 9.7 fl9 IKg 5.7 fl9 IKg 51.9" 35 

• CNC63 i 006SB013021 Alpha-Chlordane 6.1 fl9 IKg Non-detect 200" 35 
I 006CB01302 

4,4'-00T 82.0 fl9 IKg 7.1 fl9 IKg 168.1" 35 

" - out of control limits 

Initial and Continuing Calibration Criteria 

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

iiiIlItl))· 
TABLE 10 
Exceptions to Initial Calibration Criteria and Continuing Calibration Cr~eria: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

EC07 A#2-CCAL -05122102, Toxaphene 39.5% high 
1205 

EC07 A# 1-CCAL -05/23/02, Endrtn 18.0% high 
1351 

Methoxychlor 19.0% high 

Endrin kelone 15.5% high 

EC07 A#2-CCAL -05/23/02, Alpha-BHC 18.0% high 
1351 

Oella-BHC 21.0% high 

Endrin kelone 21.0% high 
------. - ----- ---~-------------------- -
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TABLE 10 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 
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TABLE 10 
Exceptions to Initial Calibration Cr~eria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 
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TABLE 10 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 
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TABLE 10 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

8GMECD1l11-CCAL, 4,4'-DDE 17.7% high 
01/31102,1322 

Dieldrin 36.6% high 

Endosulfan sulfate 19.4% low 

Endrin ketone 17.4% low 
... _"- -"_. _.-." 

8GMECD1#1-CCAL- Chlordane 17.3% low 
01/31102,1642 

8GMECD2l12-CCAL- Aldrin 16.5% high 
01/31/02,1322 

Gamma-Chlordane 22.6% high 

4,4'-DDE 26.3% high 

Dieldrin 18.0% high 

8GMECD2l12-CCAL- Chlordane 22.1% low 
01/31/02,1642 

---------"- . 

8GMECD1l11-CCAL- ; Gamma-SHC 15.6% low 
02101/02,0049 r----------------

L-- Heptac~~r __ 32.8% low 
, 
i Delta-SHC 16.2% low 

Endrin 23.2% low 

4,4'-DDT 29.6% low 

Methoxychlor 38.1% low 

Endrin ketone 15.1% low 

8GMECD1111-CCAL- Chlordane 44.3% low 
02101/02, 0239 

8GMECD2#2-CCAL- Heptachlor 25.9% low 
02101/02,0049 

4,4'-DDD 28.3% high 

Endosulfan II 21.1% high 

4,4'-DDT 56.6% low 

Endosulfan sulfate 16.1% low 

Methoxychlor 47.9% low 

8GMECD2l12-CCAL- Chlordane 15.4% low 
02101/02, 0239 

--_ .. __ ._-----" 
-----~------- - - --."--------------- -"------
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8240473'2, 8240386'17 

8240473'2, 8240386'17 

8240473'2, 8240386'17 

8240473'2, 8240386'17 

8240473'2,8240386'17 

8240473'2,5240386'17 

8240473'2,8240386'17 

8240473'2,5240386'17 



TABLE 10 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

SGMECD1#I-CCAL- Heptachlor 18.8% low 
02101/02 

Heptachlor epoxide 17.2% low 

Gamma-Chlordane 15.3% low 

Endosulfan II 15.8% low 

Methoxychlor 21.9% high 

SGMECD1#I-CCAL- Chlordane 20.7% low 
02101/02,2001 

SGMECD2#2-CCAL- Endrin 33.3% high 
02101/02, 1905 

4,4'-DDT 19.8% high 

Methoxychlor 16.3% high 

Endrin ketone 34.6% high 
- - -- -----~--

SGMECD1#I-CCAL- Methoxychlor 20.8% high 
02102102, 0653 

Endrin ketone 17.5% high 

SGMECD2#2-CCAL- 4,4'-DDD 15.4% high 
02102102, 0653 

Endrin ketone 16.8% high 

SGMECDI #1-CCAL- Heptachlor 24.2% low 
01/30102,0821 

4,4'-DDD 30.5% high 

4,4'-DDT 37.5% low 

Methoxychlor 40.5% low 

SGMECD1#2-CCAL- Endrin aldehyde 17.5% high 
06119/02,1217 

DATA QUAUTY EVALUATION SUMMARY 

S240386'7DL, 8DL, 18DL, 
16, 18 

S240386'7DL, 8DL, 18DL, 
16, 18 

S240386'7DL, 8DL, 18DL, 
16,18 

S240386'7DL, 8DL, 18DL, 
16,18 

S240386'7DL, 8DL, 18DL, 
16, 18 

8240386'1-15,17 

S240473'1,2 

CNC116 - All 

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

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged 'T' and non-detected compounds were flagged "UJ", 
as estimated. 

• When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 
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Second Column Confirmation 

The second column confirmation percent difference (%D) for some detected parameters, 
exceeded the 40 %D criteria. Those results were flagged "]", as estimated. The laboratory 
reported the lower of the two concentrations. The individual samples and specific 
compounds that were flagged are listed in \§_ below. 
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TABLE 11 
Second Column Confirmation out of Criteria: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6 Charleston, SC 

701 

701 

801 

801 

901 

901 

901 

901 

901 

01 

60277003 

4 

6 

6 

956001 

956002 

956003 

956003 

956004 

956004 

956004 

956004 

61956005 

27 

Aldrin 

Heptachlor epoxide 
'-~ .. ---. -,-

Alpha-Chlordane 

Chlordane (tech) 

Seta-SHC 

Heptachlor 

'Seta-SHC 

Delta-SHC 

Seta-SHC 

Delta-SHC 
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TABLE 11 
Second Column Confirmation out of Criteria: Pesticides 
Charleslon Naval Complex, Zone G, SWMU 6 Charleston, SC 

',61956 161956005 4,4'-DDE 
1------ - --------
161956 61956005 '&" nnn i "~-""" 

-~ 

161 956 61956005 i~, 
, -------- '~:.:.~-
i61956 161956006 epoxide 

---
61956 IV" 4,4'-uuu 

61956 
, 

11 Gamma-Chlordane 
I iU 

_. --
61956 I IV Beta-BHC 

I 
61956 

, 
I" .' nnn 01 I~'- -""" 

61956 61956007 I , 
i , 

61956 " 61956008 '4,4'-DDT 
~--

61956 ,61956009 , vv 14,4'-".~ 
---

}fur , I HeptaGhlor epoxide -

!,.,.,,,co IA'e, " .ua,,~ 

'U, ,~ epoxide 

CNC63 JI '<' I I I 

CNC63 }fW_ v I ,,-" ~"" 

CNC63 HU£ v 
1& nne 
"~ -.",,~ 

" epoxied 

" 8240386'4 'uu,,~ 

8240386'4 

CNC63 11 I epoxide 

,,-" "uu r v ... v.ua .. ~ 

lOW' u 4,4'-DDD 

JlZU r 8240386'6 epoxied 

,,~v 8240386'6 ~a" .. , I .ua .. a 

I,,~- ,,-" 
i ,,£u r V 

, uieronn ,,<.u, u 

,,~v 0 Endrin aldehyde 

,,40- !""'MDa'7 -C4r. , 
ICNC63 

I 
0068B01401 18240386'7 I 

,-- --- ---- -------_._._-- - -- -- - ----

28 



ApPENDIX C.DOC 

DATA QUALITY EVALUATION SUMMARY 

TABLE 11 
Second Column Confirmation out of Criteria: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6 Charleston, SC 

401 , 
f-- " 
006SB01401 ( epoxide 

---- " -,--- " 

,,401 , . ~u,'" "u-~, "V, va, ,c 
~,-- , -

r.Nr.R~ 401 IAI I , "P 

!--
,,401DL -fUL I 

'61-" 006SB01401 DL fUL i~'P" I 
-f---

006SB01402 , I epoxide 
--

oo6SB01402 ,,-" 'U 

inn~""n<A'l?nl S240386'8DL "4r. 

on S240386'8DL epoxide , 
, 

''l?nl ,~. , 
- ~ -~ 

v~~ .u" '" 

'006SB01402DL . I , 
oo6SB01501 ' ~ ~a"""a-UI ,I..-

Ir.Nr.R~ , )1501 S240386'9 epoxide 

I ,150, 1"~'Mo~'n 

, I~, 4,4'-DDT i "vu ~ 

I 
Heptachlor epoxide IV 

" IU Gamma-Chlordane 

" 101 ,1 Delta-BHC 

11 I "v' I "P ,~ 

-, ,1101 " 1,4.4'-DDD 

" 102 '" Heptachlor epoxide 

" IV" I~ !" " nnn I~'- -~~~ 

,,",v, '" Delta-BHC 
I 

301 13 I Heptachlor epoxide 

301 ',3 I , , 
,,301 ,3 14.4'-uuu 

006SB01301 13 
i 

I II ,~" - I 

I 006SB01302 14 '''~h '" ,r. 'v r-- , 
CNC63 'M~D' IOn? 14 " -"4r. I "vu~ I 

L .. ,, ______ ----- - '--- --~--- -----~ - ---.~-. ~----, 
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TABLE 12 

TABLE 11 
Second Column Confirmation out of Criteria: Pesticides 
Charleston Naval Complex, Zone G, SWMU 6 Charleston, SC 

14 

'006SBO~1'3!50~2_!~~~~~~4. __ ._.~~'4'~~~"=-____ ~ 
302 iS2·t031~6"15 

i 006CB01302 5 

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

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

Surrogate, MSIMSD and LCS Recoveries Out of QC Limits: PCBs 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

60277 006MB00101 Aroclor-1016 182"/104 60-150 54" 50 006MB00101 
MS/M5D 

CNC63 006EBOO5M1 Tetrachloro-m-xylene 48"/48" 60-150 006EB005M1 

Decachlorobiphenyl 59" 162 60-150 

CNC63 006GWOO4M1 Tetrachloro-m-xylene 43"/43" 60-150 006GWOO4M1 

Decachlorobiphenyl 21"/24" 60-150 

CNC63 006EWOO4M1 Tetrachloro-m-xylene 48" 152" 60-150 006EWOO4M1 

Decachlorobiphenyl 40" 142" 60-150 

CNC119 006SB04901 Tetrachloro-m-xylene 40" 138" 60-150 006SB04901 

Decachlorobiphenyl 48" 142" 60-150 

I CNC119 006SB05901 Tetrachloro-m-xylene 45" 144" 60-150 I 0065B05901 

I Decachlorobiphenyl 55" 155" 60-150 
"- ---'"'~--,-
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Detects-J, non-
detects-UJ 

No flags 
applied (EB) 

Detects-J, non-
detects-UJ 

No flags 
applied (EB) 

Detects-J, non-
detects·UJ 

I Detects-J, non-
I detects-UJ •• 
, 
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TABLE 12 
'rrogate. MSiMSD and LCS Recoveries Out of QC Limits: PCBs 

,_,.lafleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

Decachlorobiphenyl 52' 143' 

i CNCl19 : 00SCB05201 Tetrachloro-m-xylene 34'/35' 

Decachlorobiphenyl 41'/31' 

Tetrachloro-m-xylene I 41'/31' 

I 

I CNCl19 0068805301 

Decachlorobiphenyl 4S' I 45' 

CNC119 00S8805401 Tetrachloro-m-xylene 32' 130' 

Decachlorobiphenyl 40' I 3S' 

CNCl19 00S8805501 Tetrachloro-m-xylene ! 41'/40' 

Decachlorobiphenyl 45' 145' 

CNCl19 00S8805701 Tetrachloro-m-xylene 39'/31' 

Decachlorobiphenyl 48' 15S' 

• - out of control limits 

Field Duplicate Samples 

SO-150 

SO-150 

SO-150 

SO-150 

SO-150 

SO-150 

SO-150 

SO-150 

SO-150 

SO-150 

SO-150 

DATA QUAUTY EVALUATION SUMMARY 

00SC805201 

00S8805301 

00S8805401 

OOS8805501 

00S8805701 

: Detects-J. non­
i detects-UJ 

Detects-J, non­
detects-UJ 

Detects-J, non­
detects-UJ 

: Detects-J. non­
i detects-UJ 

I Detects-J, non­
i detects-UJ 

All Field Duplicate Samples were within acceptable quality control limits, except as noted in 
!J~:ma below. No flags are applied due to Field Duplicate precision. 

TABLE 13 
Field Duplicate RPDs Out of QC Limits: PCBs 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

S0277 00S88019011 
006C801901 

CNCS3 OOS8800701 I 
OOSC800701 

• - out of control limits 

APPENDIX C.occ 

Aroclor-1260 

Aroclor-1260 

31 

10.8 I'g IKg S.71'g IKg 46.9' 35 

Non-detect 90 I'g IKg 200' 35 



DATA QUAUlY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
T~ble'l· 

TABLE 14 
Exceptions to In~ial Calibration Cr~eria and Continuing Calibration Criteria: PCBs 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

SGMECDI #l-CCAL- Aroclor-1016 16.1% low 
01129/02, 1040 

Aroclor-1260 42.2% low 

SGMECD2#2-CCAL- Aroclor-1260 15.5% low 
01/29/02,1040 

SGMECD2#2-CCAL- Aroclor-1260 15.2% low 
01129/02, 0848 

SGMECD1#1-CCAL- Aroclor-1260 15.9% low 
02101/02,0144 

SGMECD2#2-CCAL- Aroclor-1260 15.6% low 
02101102,0144 

SGMECD1#1-CCAL- Aroclor-1260 17.7% low 
02101102, 1933 

SGMECD2#2-CCAL- Aroclor-1260 23.3% low 
02101102, 1933 

i SGMECD1#1-CCAL- Aroclor-1260 16.7% low 
i 02102102, 0721 

I SGMECD1#1,CCAL- Aroclor-1260 31.7% low 
. 01/29/02, 2034 

i SGMECD1#I-CCAL- Aroclor-1260 35.5% low 
I 01/30/02,0821 

i SGMECD1#I-CCAL- Aroclor-1260 17.5% high 
06/19/02,1217 

I SGMECD1#I-CCAL- Aroclor-1260 18.1%high 
06/19/02,1813 

, 
I SGKECD1#I-CCAL- Aroclor-1232 56.3% high 

06/21102, 1204 

SGKECD1#1-CCAL- Aroclor-1242 31.8% high 
06/21102, 1225 

SGKECD1#1-CCAL- I Aroclor-1248 58.8% high 
06/21/02, 1246 
.. _,-- ----,-~------- -,-,-
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S240414'1,2 

S240386'19 

S240414'1,2 

S240386'19 

S240473'1, S240386'1-15 

S240473'2, S240386'17 

S240473'2, S240386'17 

S240386'7DL, 8DL, 18DL, 
16, 18 

S240386'7DL, 8DL, 18DL, 
16, 18 

S240386'7DL, 8DL, 18DL, 
16, 18 

S240386'1-15,19, 
S240473'1, S240414'1,2 

S240386'1-15,17, 
S240473'1,2 

CNCI16-AII 

CNC116 - All 

S244399'1-11 

S244399'1-11 

S244399'1-11 

'."'"'" 



TABLE 14 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: PCBs 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

SGKECD2#2-CCAL- Aroclor-1232 30.2% high 
06/21/02, 1204 

8GKECD2#2-CCAL - Aroclor-1242 38.9% high 
06/21/02,1225 

8GKECD1#1-CCAL-
i 

17.3% high : Aroclor-1260 
06/25/02, 1020 

, 

8GKECD1#1-CCAL- I Aroclor-1260 15.7% high 
06/25/02, 1715 

8GKECD1#1-CCAL- Aroclor-1232 46.1% high 
06/25/02, 1758 

8GKECD1#1-CCAL- i Aroclor-1242 34.2% high 
06/25/02,1819 i 

I I . -_._- -_ ... 
8GKECD1#1-CCAL- Aroclor-1248 55.4% high 
06/25/02, 1845 I 

I SGKECD1#1-CCAL-
I 

17.3% high i Aroclor-1254 
06/25/02, 1906 I 

8GKECD2#2-CCAL- Aroclor-1232 25.6% high 
06125/02, 1758 

8GKECD2#2-CCAL- Aroclor-1242 37.5% high 
06/25/02,1819 

DATA QUAUTY EVALUATION SUMMARY 

S244399"1-11 

8244399"1-11 

8244399"1-11 

8244399"1-11 

8244399"12 

8244399"12 

8244399"12 

8244399"12 

8244399"12 

8244399"12 

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

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged ''J'' and non-detected compounds were flagged "U]", 
as estimated. 

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

Second Column Confirmation 

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

• Sample 006SB01201 (S240386*6) in SDG CNC63 did not meet criteria for Aroclor-1260. 
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DATA QUAUTY EVALUATION SUMMARY 

Inorganic Parameters 

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

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

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

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

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

• PrelPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

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

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

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

ApPENDIX C.DOC 34 



DATA QUAUTY EVALUATION SUMMARY 

Metals Analyses 

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

Blanks 
The metals target parameters detected in blank samples are listed in'lm!itJ?· 

TABLE 15 
Blank Con1amination: Metals 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

, 
CCB 0.232 "giL 

CCB 0.412 "giL 

CCB 27.7 "giL 

CCB 0.684 "giL 
~ .--~--

CCB 15.5 "giL 

CCB 1.92 "giL 

CCB 23.6 "giL 

CCB 160 "giL 

CCB 1.99 "giL 

1200275679 LB 3.65 "giL 

1200275679 LB 6.79 "giL 

1200275679 LB 1.33 "gil 

EB 61.5 "giL 

EB ron 7.640 l'QIL 

EB 99.9 "giL 

M51 EB 36.2 "giL 

EB 655 "giL 

EB 1.450 "giL 
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126.5l'Q1L 

1.16l'Q1L 

2.06 "giL 

138.5l'Q1L 

3.42 "giL 

77.5 "giL 

9.6/l9/L 

118 "giL 

800 "giL 

9.95 "giL 

18.25 "giL 

33.95l'Q1L 

6.65 "giL 

307.5 "giL 

38.2 Jl9/l 

499.5l'Q1L 

181 "gil 

3275 "giL 

7.25 "giL 



DATA QUALITY EVALUATION SUMMARY 

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

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

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

The results qualified due to blank contamination are listed in ~~l 

Recoveries· MS/MSD and LCS 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control Sample (LeS) 
recoveries were within acceptable quality control limits, except as noted in :ral:!l~~ below. 

TABLEt6 
MSiMSD, and LeS Recoveries and RPDs Out of QC Limits: Metals 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

• - out of control limits 

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

• The serial dilution on sample 006GWOO5M5 in SDG 64538 had a 67.1 percent difference 
for Aluminum with a limit of 10 percent. All samples in SDG 64538 were associated with 
this serial dilution. All positive results were qualified "1" and all non-detects were 
qualified "Ur. 
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DATA QUAUTY EVALUATION SUMMARY 

Rejected Data 
The majority of rejected data were associated with re-runs and dilutions (you can only have 
a single valid result per parameter per sample). However, there were selected results 
qualified as "R", rejected, due to associated QC parameters out of criteria. The rejected data 
are summarized in II I . 

TABLE 17 
Data Qual~ication Summary: Rejected Data 
Charleston Naval Complex, Zone G, SWMU 6, Charleston, SC 

64538 006GWOO1M5 METAL MERCURY 0.04 UN" 0.04 R ug/L MS 

64538 006GWOO2M5 METAL MERCURY '0.04 JUN* 0.04 R ugiL MS 

64538 006GW003M5 METAL MERCURY 0.04 i UN" 0.04 R ugiL MS 

64538 006GW004M5 METAL MERCURY 0.Q4 !UN" 
i 0.04 R ugiL MS 

64538 006GW005M5 METAL MERCURY 0.04 iUN" 0.04 R ugiL MS 

64538 006GWOOOM5 METAL MERCURY 0.04 IUN* 0.04 R ugiL MS 

64538 006GWOO7M5 METAL MERCURY 0.04 JUN* 0.04 R ugiL MS 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone G, SWMU 6 at 
the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analytical results 
should be considered usable as qualified. 

As discussed above, there was a specific result that were rejected, in which the data cannot 
be used. With the exception of this result, the validation review demonstrated that the 
analytical systems were generally in control and the data can be used in the decision making 
process. 
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Appendix 0-1 
Summary of PCB UCL95 Calculations 

STATISTICS 

N 
Detects 
FOD 
Mean of Detect 
Min of Detect 
Max of Detect 
Best Estimate of Mean (arithmetic) 
Best Estimate of Mean (geometric) 
Nondetects at 1/2 Dl 

Site: 
Media: 
Units: 

Chemical: 
Notes: 

95% UPPER CONFIDENCE LIMITS FOR MEAN 

UCl95 Normal 
t-statistic 

UCl95 lognormal 
H-statistic 

UCl95 Nonparametric 
UCl95 Bootstrap 

95% UPPER TOLERANCE INTERVAL 

UTl95 Normal 
coverage 

UTl95 lognormal 
coverage 

UTl95 Nonparametric 
coverage 

DISTRIBUTION TESTING 

Population is best described as: 

Notes: 

SWMU6 
Surface Soil 

ug/Kg 

Aroclor -1254 
wlo 8B051 

66 
3 

5% 
79.533 
8.1000 
174.00 

38.5 
31.0 
YES 

38.6 
1.66 
39.9 
1.84 
34.5 
38.5 

67.35579382 
95% 

73.01765589 
95% 
#N/A 

Unknown 

1. If population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be dose enough to one of those distributions 
2. For site data, if the selected UCl95 exceeds the Max Detect, the Max Detect should be chosen as the EPC. 
3. lognormal UCl or UTl values caculated for less than 30 samples may be widefy inflated. 
4. If there is >90% nondetection, it is generally imlXlssible to caclulate a UTl or UCl with any level of confidence. 



Appendix 0-2 
Summary of PCB UCL95 Calculations 

STATISTICS 

N 
Detects 
FOD 
Mean of Detect 
Min of Detect 
Max of Detect 
Best Estimate of Mean (arithmetic) 
Best Estimate of Mean (geometric) 
Nondetects at 1/2 DL 

Site: 
Media: 
Units: 

Chemical: 
Notes: 

95% UPPER CONFIDENCE LIMITS FOR MEAN 
UCL95 Normal 

t-statistic 
UCL95 Lognormal 

H-statistic 
UCl95 Nonparametric 
UCl95 Bootstrap 

95% UPPER TOLERANCE INTERVAL 

UTl95 Normal 
coverage 

UTL95 Lognormal 
coverage 

UTL95 Nonparametric 
coverage 

DISTRIBUTION TESTING 

Population is best described as: 

Notes: 

W,...,rmal 

W'" 
Wu =005 

SWMU6 
Suliace Soil 

ugIKg 

Aroclor -1254 
wI SB051 

75 
4 

5% 
6559.650 

8.1000 
26000.00 

975.5 
41.0 
YES 

972.9 
1.66 
94.4 
2.25 
34.5 

975.5 

5409.035947 
95% 

239.6831417 
95% 
#N/A 

Unknown 

1. It population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions 
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC. 
3. Lognormal UCl or UTL values caculated for less than 30 samples may be widely inflated. 
4. If there is >90% nondetection, it is generally impossible to caclulate a UTL or UCl with any level of confidence. 



Appendix 0-3 
Summary of PCB UCL95 Calculations 

STATISTICS 

N 
Detects 
FOD 
Mean of Detect 
Min of Detect 
Max of Detect 
Best Estimate of Mean (arithmetic) 
Best Estimate of Mean (geometric) 
Nondetects at 1/2 DL 

Site: 
Media: 
Units: 

Chemical: 

SWMU6 
Surface Soil 

ugIKg 

Aroclor-l260 
Notes: non-detects above max detect eliminated 

7' 
19 

26% 
329.768 
10.8000 
2400.00 

170.0 
51.5 
YES 

95% UPPER CONFIDENCE LIMITS FOR MEAN 

UCl95 Normal 
t-statistic 

UCL95 Logoormal 
H-statistic 

UCL95 Nonparametric 
UCl95 Bootstrap 

95% UPPER TOLERANCE INTERVAL 

UTl95 Normal 
coverage 

UTl95 Lognormal 
coverage 

UTl95 Nonparametric 
coverage 

DISTRIBUTION TESTING 

Population is best described as: 

Notes: 

171.5 
1.66 

106.2 
2.16 
34.5 

170.0 

611.0659809 
95% 

263.7233474 
95% 
#N/A 

Unknown 

1. If population does not tit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions 
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC. 
3. Lognormal UCl or UTL values caculated lor less than 30 samples may be widely inflated. 
4. If there is >90% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of confidence. 
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Appendix D-5a 
Aroclor-1254 Data for UCL95 Concentration Calculations 1-,;"" 

8WMU 6, Zone G, CNC 
8talion 8ample Date Concentration ID 10 

01 09/22/93 
G0068B012 0068B01201 01/17/02 800 U G0068B035 0068B03501 06111/02 465 U G0068B005 0068B00501 01117/02 390 U G0068B071 . ·0065B071 01 09/22/93- -390- IJ G0068B061 0068B06101 09/22/93 380 U G0068B037 0068B03701 06/11/02 360 U G0078B311 0078B31101 10/13/93 190 U G0068B041 0068B04101 09/21/93 180 U G0068B018 0068B01801 05/08/02 174 = G0068B052 0068B05201 06/21/02 94 UJ G0068B049 0068B04901 05/08/02 93 UJ G0068B004 0068B00401 09119/96 88 U G0068B055 0068B05501 06/21/02 87 UJ G0068B053 0068B05301 06/21/02 85 UJ G0068B059 0068B05901 06/21/02 83 UJ G0078BOOI 0078Bool0l 10/03/96 83 U G0068B050 0068B05001 06/21/02 81 U G0068B054 0068B05401 06/21/02 79 UJ G0068B010 0068B0100l 01117/02 74 U G0068BOOI 0068B0010l Removed~DET 09/19/96 69 U G0068B002 0068B00201 Removed·Jones 09119/96 69 U G0068B003 0068B00301 Removed-DET 09/19/96 69 U G0068B006 0068B00601 Removed-Jones 01/17/02 69 U G0068B007 0068B00701 Removed·Jones 01117/02 69 U 

G0068B008 0068B00801 Removed-Jones 01/17/02 69 U G0068B009 0068B00901 Removed-Jones 01117/02 69 U G0068B011 0068B01101 Removed-Jones 01/17/02 69 U G0068B014 0068B01401 Removed-Jones 01/17/02 69 U G0068B022 0068B02201 Removed-Jones 05/09/02 69 U G0068B025 0068B02503 Removed-Jones 05/08/02 69 U 
G0068B036 0068B03601 Removed-Jones 06111/02 69 U G0068B038 0068B03801 Removed-Jones 06/11/02 69 U G0068B039 0068B03901 Removed-Jones 06111/02 69 U 
G0068B040 0068B04001 Removed·Jones 06/11/02 69 U 
G0068B048 0068B04801 Removed-Jones 06/11/02 69 U 
G0068B056 0068B05601 Removed-Jones 06/21/02 69 U 
G0068B057 0068B05701 Removed-Jones 06/21/02 69 U 
G0068B151 0068B15101 Removed-DET 10/27/93 69 U 
G0068B251 0068B25101 Removed-OET 10/27/93 69 U 
G0078B041 oo78B04101 Removed-DET 10/09/93 69 U 
G0078B051 0078B05101 Removed-DET 10/09/93 69 U 
G0078B081 oo78B08101 Removed-DET 10/09/93 69 U 
G0078B091 0078B09101 Removed-DET 10/09/93 69 U 
G0078Bl0l 0078Bl0101 Removed-DET 10/09/93 69 U 
G0078Blll 0078Blll01 Removed-Jones 10/09/93 69 U 
G0078B121 0078B12101 Removed-DET 10/09/93 69 U 



Appendix D-5a 
Aroclor-1254 Data for UCL95 Concentration Calculations 
SWMU 6, Zone G, CNC 
Station Sample Date Concentration 
10 10 Collected lug/Kg) Qualifier 

G007SB131 007SB13101 Removed-DET 10/09/93 69 U 
G007SB161 007SB16101 Removed-DET 10/11/93 69 U 
G007SB171 007SB17l0l Removed-Jones 10/11/93 69 U 
G007SB191 007SB19101 Removed-Jones 10/11/93 69 U 
G007SB211 007SB21101 Removed-OET 10/11/93 69 U 
G007SB221 007SB22101 Removed-DET 10/11/93 69 U 
G007SB231 007SB23101 Removed-DET 10/11/93 69 U 
G007SB241 007SB24101 Removed-DET 10/11/93 69 U 
G007SB271 007SB27101 Removed-DET 10/11/93 69 U 
G007SB281 007SB28101 Removed-DEl 10/13/93 69 U 
G007SB291 007SB29101 Removed-Jones 10113/93 69 U 
G007SB301 007SB30101 Removed-Jones 10/13/93 69 U 
G635SBOOl 635SB0010l Removed-DET 10/03/96 69 U 
G006SB023 006SB02301 05/09/02 56.5 = 
G006SB141 006SB14101 10/27/93 43 U 
G007SB061 007SB06101 10/09/93 43 U 
G0065.6.0.3.1. .00.251'10_3101 _.._. ___ Q91211$1../ 41 U 
G007SB07l 007SB07l01 10/09/93 41 U 
G007SB031 007SB03101 10/09/93 40 U 
G006SB015 006SB01501 01/17/02 39 U 
G006SB201 006SB20101 10/27/93 39 U 
G006SB261 006SB26101 10/27/93 39 U 

~" 
G007SB321 007SB32101 10/13/93 39 U 
G007SB331 007SB33101 10/13/93 39 U 
G006SB013 006SB01301 01/17/02 38 U 
G007SB181 007SB18101 10/11/93 36 U 
G006SB019 006SB01901 05/08/02 8.1 = 
G006SB017 006SB01701 05/08/02 3.7 U 



Appendix D-4 
Summary of p,p'-DDT UCL95 Calculations 

STATISTICS 

N 
Detects 
FOD 
Mean of Detect 
Min of Detect 
Max of Detect 
Best Estimate of Mean (arithmetic) 
Best Estimate of Mean (geometric) 
Nondetects at 112 DL 

Site: 
Media: 
Units: 

Chem'lcal' 
CASRN: 

95% UPPER CONADENCE LIMITS FOR MEAN 
UCL95 Normal 

t-statistic 
UCl95 lognormal 

H-statistic 
UCl95 Nonparametric 
UCL95 Bootstrap 

95% UPPER TOLERANCE INTERVAL 

UTL95 Normal 
coverage 

UTL95 lognormal 
coverage 

UTl95 Nonparamelric 
coverage 

DISTRIBUTION TESTING 

Population is best described as: 

Notes: 

W normal 

W"" 
W"~O_05 

SWMU6 
Surface Soil 

uglKg 

p,p'-DDT 

68 
21 

31% 
385.305 

2.4000 
4200.00 

240.3 
6.2 

YES 

243.9 
1.66 

143.7 
3.38 

4.7 
240.3 

1074.221111 
95% 

217.2772376 
95% 
#N/A 

Unknown 

1. It population does not fit normal Dr Iogoormal distribution, check Q-Q plots and W-test values. The population may be close enough 10 one of those distributions 
2. For site data, if the selected UCl95 exceeds the Max Detect, the Max Detect should be chosen as the EPC. 
3. lognormal UCl or UTl values caculated for less than 30 samples may be widely inflated. 
4. If there is >90% oondetection, it is generally impossible to caclulate a UTl or VCl with any level of confidence. 



Appendix D-5b 
Aroclor-1260 Data for UCL95 Concentration Calculations 
SWMU 6, Zone G, CNC 
Station Sample Date Concentration 
ID ID 

01 
G006SB061 006SB06101 09/22193 
G007SB071 007SB07101 10109/93 780 = 
GOQ7SB031 007SB03101 ~10j09/93 550 J 
G006SB201 006SB20101 10/27/93 420 = 
G006SBOlL . . 006SB07101 09/22193 .~ 390 _ U 
G006SB018 006SB01801 05/08/02 270 = 
G006SB059 006SB05901 06/21/02 270 J 
G006SB023 006SB02301 05/09/02 265 = 
G006SB010 006SB0100l 01117102 260 J 
G006SB141 006SB14101 10/27/93 240 U 
G006SB037 006SB03701 06111/02 207 J 
G006SB012 006SB01201 01/17102 200 J 
G006SB035 006SB03501 06111/02 199 J 
G007SB311 007SB31101 10/13/93 190 U 
G006SB041 006SB04101 09/21/93 180 U 
G006SB053 006SB05301 06/21/02 96 J 
G006SB005 006SB00501 01117102 95 J 
G006SB052 006SB05201 06/21/02 94 UJ 
G006SB050 006SB05001 06/21/02 84 J 
G007SBOOl 007SBOO101 10103/96 83 U 

~, 

G006SB054 006SB05401 06/21/02 79 UJ 
G006SBOOl 006SB0010l Removed-DET 09/19/96 69 U 
G006SB002 006SB00201 Removed-Jones 09/19/96 69 U 
G006SB003 006SB00301 Removed-DET 09/19/96 69 U 
G006SB006 006SB00601 DL Removed-Jones 01/17102 69 U 
G006SB007 006SB00701 Removed-Jones 01/17102 69 U 
G006SB008 oo6SB00801 Removed-Jones 01/17102 69 U 
G006SB009 006SB00901 Removed-Jones 01117/02 69 U 
G006SBOll 006SB01101 Removed-Jones 01/17/02 69 U 
G006SB014 006SB01401 Removed-Jones 01/17/02 69 U 
G006SB022 006SB02201 Removed-Jones 05/09/02 69 U 
G006SB025 006SB02503 Removed-Jones 05/08/02 69 U 
G006SB036 006SB03601 Remaved-Jones 06/11/02 69 U 
G006SB038 006SB03801 Removed-Jones 06/11/02 69 U 
G006SB039 006SB03901 Aemoved-Jones 06111/02 69 U 
G006SB040 006SB04001 Removed-Jones 06/11/02 69 U 
G006SB048 006SB04801 Removed-Jones 06/11/02 69 U 
G006SB056 006SB05601 Removed-Jones 06/21/02 69 U 
G006SB057 oo6SB05701 Removed-Jones 06/21/02 69 U 
G006SB151 006SB15101 Removed~DET 10/27/93 69 U 
G006SB251 006SB25101 Removed-DET 10/27/93 69 U 
G007SB041 007SB04101 Removed~DET 10109/93 69 U 
G007SB051 007SB05101 Removed-DET 10109/93 69 U 
G007SB081 007SB08101 Removed-DET 10109/93 69 U 
G007SB091 007SB09101 Removed-DET 10109/93 69 U 
G007SB10l 007SB10l0l Removed-DET 10109/93 69 U 



Appendix D-5b 
Aroclor-1260 Data for UCL95 Concentration Calculations 
8WMU 6, Zone G, CNC 
8tation 8ample Date Concentration 
10 10 Collected (ug/KIl) Qualifier 

G0078B111 0078B11101 Removed-Jones 10/09/93 69 U 
G0078B121 0078B12101 Removed-DET 10/09/93 69 U 
G007SB131 0078B13101 Removed-DET 10/09/93 69 U 
G007SB161 0078B16101 Removed-DET 10/11/93 69 U 
G0078B171 0078B17101 Removed-Jones 10/11/93 69 U 
G007SB191 0078B19101 Removed-Jones 10/11/93 69 U 
G007SB211 0078B21101 Removed-DET 10/11/93 69 U 
G007SB221 0078B22101 Removed-DET 10/11/93 69 U 
G0078B231 0078B23101 Removed-DET 10/11/93 69 U 
G0078B241 0078B24101 Removecf..DET 10/11/93 69 U 
G007SB271 0078B27101 Removed-DET 10/11/93 69 U 
G007SB281 007SB28101 Aemoved-DET 10/13/93 69 U 
G007SB291 0078B29101 Removed-Jones 10/13/93 69 U 
G007SB301 0078B30101 Removed-Jones 10/13/93 69 U 
G635SB001 6358B00101 Removed-DET 10/03/96 69 U 
G006SB004 0068B00401 09/19/96 65 U 
G006SB049 0068B04901 05/08/02 61 J 
G006SB015 0068B01501 01/17/02 49 J 
G0078B061 0078B06101 10/09/93 43 U 
G0068B031 0068B03101 09/21/93 41 U 
G0068B261 006SB26101 10/27/93 39 U 
G007SB321 0078B32101 10/13/93 39 U 
G007SB331 0078B33101 10/13/93 39 U 
G006SB013 0068B01301 01/17/02 38 UJ 
G007SB181 007SB18101 10/11/93 36 U 
G006SB017 006SB01701 05/08/02 26.8 = 
G006SB055 0068B05501 06/21/02 22 J 
G006SB019 0068B01901 05/08/02 10.8 = 



Appendix D-5c 
DDT Data for UCL95 Concentration Calculations .... 
5WMU 6, Zone G, CNC 
5tation 5ample Date Concentration 
ID ID Collected (ug/Kg) Qualifier 
G006MBOOl 006MB0010l 08-May-02 4.6 U 
G0065BOOl 0065B0010l RemovedDET 19-5ep-96 2.6 U 
G0065B002 0065B00201 RemovedJones 19-5ep-96 2.6 U 
G0065B003 0065B00301 RemovedoET 19-5ep-96 2.6 U 
G0065B004 0065B00401 19-5ep-96 23 = 
G0065B007 0065B00701 RemovedJones 17-Jan-02 2.6 U 
G0065B008 0065B00801 RemovedJones 17-Jan-02 2.6 U 
G0065B009 0065B00901 RemovedJones 17-Jan-02 2.6 U 
G0065B010 0065B0100l 17-Jan-02 73 J 
G00658011 0065BOll0l RemovedJooes 17-Jan-02 2.6 U 
G0065B012 0065B01201 17-Jan-02 180 J 
G00658013 0065B01301 17-Jan-02 18 J 
G0065B014 0065B01401DL RemovedJones 17-Jan-02 2.6 U 
G0065B015 0065B01501 17-Jan-02 21 J 
G0065B017 0065B01701 08-May-02 14 J 
G0065B018 0065B01801 RE 08-May-02 110 = 
G0065B019 0065B01901 08-May-02 42.5 = 
G0065B020 0065802001 08-May-02 28.5 U 
G00658021 0065802101 RE RemovedJOO9S 08-May-02 2.6 U 
G00658027 0065802703 RemovedJones 08-May-02 2.6 U 
G00658028 0065802803 RemovedJones 08-May-02 2.6 U ..... 
G00658029 0065802903 RemovedJones 08-May-02 2.6 U 
G00658031 0065803101 21-5ep-93 11 = 
G00658041 0065804101 21-5ep-93 200 = 
G0065B044 0065804401 12-Jun-02 97.8 J 
G0065B046 0065804601 RemovedJones 12-Jun-02 2.6 U 
G0065B047 0065804701 12-Jun-02 2.4 J 
G00658051 0065805101 22-5ep-93 4200 = 
G00658061 0068B06101 22-5ep-93 290 = 
G00658061 0065806101 LR 22-5ep-93 600 = 
G00658071 0065807101 22-5ep-93 2000 = 
G00658141 0065814101 27-0ct-93 7.7 U 
G00658151 0065815101 27-0ct-93 3.8 U 
G00658201 0068820101 27-0ct-93 3.9 U 
G00658251 0065825101 RemovedoET 27-0ct-93 2.6 U 
G0065B261 0065826101 27-0ct-93 3.9 U 
G00758001 0075800101 03-0ct-96 3.1 U 
G00758031 0075803101 09-0ct-93 20 JD 
G00758041 0075804101 RemovedoET 09-0ct-93 2.6 U 
G00758051 0075805101 RemovedoET 09-0ct-93 2.6 U 
G00758061 0075806101 09-0ct-93 120 JD 
G00758071 0075807101 09-0ct-93 65 DJ 
G00758081 0075808101 RemovedoET 09-0ct-93 2.6 U 
G00758091 0075809101 RemovedOET 09-0ct-93 2.6 U 
G00758101 0075810101 RemovedoET 09-0ct-93 2.6 U 
G0075Blll 0075Blll0l RemovedJones 09-0ct-93 2.6 U 
G00758121 0075B12101 RemovedoET 09-0ct-93 2.6 U 



Appendix D-5c 
DDT Data for UCL95 Concentration Calculations 
SWMU 6, Zone G, CNC 
Station Sample Date Concentration 
ID ID Collected (uglK9l Qualifier 

G007SB131 007SB13101 RemovedoET 09-0ct-93 2.6 U 
G0075B161 007SB16101 RemovedDET 11-0ct-93 2.6 U 
G0075B171 007SB17101 RemovedJones 11-0ct-93 2.6 U 
G0075B181 0075B18101 11-0ct-93 79 JD 
G0075B191 0075B19101 RemovedJones 11-0ct-93 2.6 U 
G0075B211 0075B21101 RemovedOET 11-0ct-93 2.6 U 
G0075B221 0075B22101 RemovedDET 11-0ct-93 2.6 U 
G0075B231 0075B23101 RemovedoET 11-0ct-93 2.6 U 
G0075B241 oo75B24101 RemovedoET 11-0ct-93 2.6 U 
G0075B271 0075B27101 RemovedoET 11-0ct-93 2.6 U 
G0075B281 0075B28101 RemovedoET 13-0ct-93 2.6 U 
G0075B291 0075B29101 RemovedJones 13-0ct-93 2.6 U 
G0075B301 0075B30101 RemovedJones 13-0ct-93 2.6 U 
G0075B311 0075B31101 13-0ct-93 1100 D 
G0075B321 oo75B32101 13-0ct-93 26 = 
G0075B331 0075B33101 13-0ct-93 4.7 J 
G0075B341 0075B34101 13-0ct-93 140 = 
G0075B351 0075B35101 18-0ct-93 7.5 U 
G0075B361 0075B36101 13-0ct-93 16 J 
G0075B371 0075B37101 13-0ct-93 22 J 
G6355B001 6355B00101 RemovedoET 03-0ct-96 2.6 U 
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Appendix D-8 



Appendix 0-8 
Mean Subsurface Soil Benzo(a)anthracene Concentration Calculations 
SWMU 6, Zone G, CNC 
Station Sample Date Concentration SSL Mean Residual 
10 10 Collected (ug/Kgl Qualifier (ug/Kgl Concentration 

G006SB001 006SB00102 09/19/96 190 J 1000 463.7 
G006SB004 006SB00402 09/19/96 140 J 
G006SB007 006SB00702 01/17/02 2100 = 
G006SB011 006SB01102 01/17/02 1300 J 
G006SB013 006SB01302 01/17/02 42 J 
G006SB014 006SB01402 01/17/02 52 = 
G006SB016 006SB01602 01/22102 1200 = 
G006SB019 006SB01902 05/08/02 78.8 J 
G006SB020 006SB02002 05/08/02 30.8 J 
G006SB021 006SB02102 05/08/02 61.5 J 
G006SB022 006SB02202 09/21/93 140 J 
G006SB024 006SB02402 05/09/02 38.9 J 
G006SB026 006SB02603 05/08/02 760 J 
G006SB044 006SB04402 06/12102 44.3 U 
G006SB044 006SB04403 06/12102 39.6 U 
G006SB045 006SB04502 06/12/02 2160 = 
G006SB046 006SB04603 06/12102 55 U 
G006SB047 006SB04703 06/12102 40.9 U 
G006SB072 006SB07202 10/27/93 690 U 
G006SB092 006SB09202 10/27/93 720 U 
G006SB122 006SB12201 10/26/93 720 = 
GOO6SB142 006SB14202 10/27/93 350 J 
G006SB152 006SB15202 10/27/93 2700 = 
G006SB172 006SB17202 10/27/93 210 J 
G006SB202 006SB20202 10/27/93 660 U 
G006SB212 006SB21201 10/26/93 120 = 
G006SB252 006SB25202 10/27/93 680 U 
G006SB262 006SB26202 10/27/93 590 U 
G006SB272 006SB27202 10/27/93 640 J 
G006SB292 006SB29202 10/27/93 590 U 
G006SB312 006SB31202 10/27/93 710 U 
G006SB322 006SB32202 10/27/93 780 = 
G006SB332 oo6SB33202 10/27/93 610 = 
G007SB032 007SB03202 10/09/93 140 J 
G007SB112 007SB11202 10/09/93 630 U 
G007SB132 007SB13202 10109/93 690 U 
G007SB182 007SB18202 10/11/93 230 J 
G007SB222 007SB22202 10/11/93 84 J 
G007SB242 oo7SB24202 10/11/93 670 = 
G007SB302 007SB30202 10/13/93 720 U 
G007SB342 007SB34202 10/13/93 580 U 
G007SB362 007SB36202 10/13/93 670 U 
G007SB363 oo7SB36203 10/14/93 671 U 



Appendix D-9 



Appendix D-9 
Mean Subsurface Soil 8enzo(b)fluoranthene Concentration Calculations 
SWMU 6, Zone G, CNC 
Station Sample Date Concentration 5SL Mean Residual 
ID ID Collected (ug/Kg) Qualifier (ug/Kg) Concentration 

G006S8001 0065800102 09/19/96 190 J 2500 459.2 
G006S8004 006S800402 09/19/96 650 U 
G00658007 0065800702 01/17102 790 J 
G006S8011 006S801102 01/17102 1100 J 
G006S8013 006S801302 01/17/02 78 J 
G006S8014 006S801402 01/17/02 8.2 U 
G006S8016 006S801602 01/22/02 1300 = 
G006S8019 006S801902 05/08/02 151 J 
G006S8020 006S802OO2 05/08/02 43.1 J 
G006S8021 0065802102 05/08/02 81.7 J 
G006S8022 0065802202 09/21/93 240 J 
G006S8024 006S802402 05/09/02 57.4 J 
G006S8026 0065802603 05/08/02 5270 = 
G00658044 006S804402 06/12102 44.3 U 
G006S8044 006S804403 06/12/02 39.6 U 
G006S8045 006S804502 06/12/02 45.7 U 
G006S8046 006S804603 06/12/02 55 U 
G006S8047 006S804703 06/12/02 251 = 
G006S8072 006S807202 10/27/93 690 U 
G006S8092 006S809202 10/27/93 720 U 
G006S8122 006S812201 10/26/93 64 = 
G006S8142 006S814202 10/27/93 450 J 
GOO6S8152 006S815202 10/27/93 2800 = 
G006S8172 0065817202 10/27/93 330 J 
G006S8202 006S820202 10/27/93 660 U 
G006S8212 006S821201 10/26/93 140 = 
G006S8252 006S825202 10/27/93 210 J 
G006S8262 006S826202 10/27193 110 J 
G006S8272 006S827202 10/27/93 1100 = 
G006S8292 006S829202 10/27/93 590 U 
G006S8312 006S831202 10/27/93 710 U 
G006S8322 oo6S832202 10/27/93 780 = 
G006S8332 006S833202 10/27/93 390 = 
G007S8032 007S803202 10/09/93 200 J 
G007S8112 007S811202 10/09/93 86 J 
G00758132 0075813202 10/09/93 89 J 
G007S8182 0075818202 10/11/93 320 J 
G007S8222 007S822202 10/11/93 120 J 
G007S8242 007S824202 10/11/93 100 = 
G007S8302 007S830202 10/13/93 160 J 
G007S8342 0075834202 10/13/93 190 J 
G007S8362 007S836202 10/13/93 360 J 
G007S8372 007S837202 10/13/93 86 J 
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Response to Comments from Stacey French- SCDHEC 
On the Draft Final Zone G RCRA Facility Investigation Report, Revision 0 

Charleston Naval Complex 

SCDHEC Comment 33: 

Section 10.12 SWMU 6, SWMU 7, and AOC 635, Page 10.12.1 
This section provides a description of SWMUs 6, 7, and AOC 635, however the dates of 
operation for SWMU 6 are not provided. Please revise this section to include the dates of 
operation of SWMU 6. 

CH2M-Jones Response 33: 

The RFIRA/IMCR, Section 1, includes the dates of operation of the area 
encompassing SWMU 6. The general area (which includes SWMU 6) is reported to 
have been used for storage from 1942 to 1987. 

SCDHEC Comment 34: 

Figure 10.12-1 Sampling Locations SWMU 6, 7, and AOC 635 
This figure shows a structure north east of Building 3902, however, this structure is not 
labeled. It appears that this structure is the paint and oil storehouse (AOC 635). If this is 
AOC 635 please revise the figure to include this designation. 

CH2M-Jones Response 34: 

The structure formerly located northwest of the former Building 3902 site was a 
concrete slab. SWMUs 6 and 7 and AOC 635 are labeled on all figures in the 
RFIRA/IMCR. 

SCDHEC Comment 35: 

Figures 10.12-4 through 10.12-19 
These figures represent the soil contamination at SWMUs 6, 7, and AOC 635. The figures 
are unacceptable due to the lack of detail. In order to maintain consistency and allow the 
Department to interpret the figures, more detail is needed. Please revise the figure to 
include, at a minimum, Building 3902 and the paint and oil storehouse. 

CH2M-Jones Response 35: 

Detailed figures showing location of soil borings representing contamination are 
presented in the RFlRA/IMCR. 

APPX_SCDHEC CCMMENTS·RESPQNSES.DQC 



Appendix G 



OAKRIDGE LANDFILL 

WASTE MANA.GEMeNT 
~'S~ H;~hw~~' ~8, nl) ... cht,~ttr. SOC 2~4J; 
TI'I S~.3-56J-Zr.rI;. Fill ~'J.5IiJ-,l~li:' 

Generator: 

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0206014 
EXPIRATION 6/24(2003 

CHARLESTON NAVAL CO:vIPLEX 

Account Number: 490-439 

~-Z7-6~ 

5tu/~6 

67(> 

.. "'~ It: i'1 

16~ ( 

Location i Address: 1849 AVENLIE E 

Telephone Number; 84374 

N CHARLESTON SC(lO) 

Contact: JED HEAMES 
Generator Signa tu re:~,JC,."""'-.L/.~f~::===:::::-_ 

***H"~*" TO BE COMPLETED BY TRANSPORTER *******",,' 

Transporter of Waste; BUTLER WARE TRIXK# f2:J-.u it::) 
Date; fa-)? 0 Z Driver Signature: ~ 

,,""'U' TO BE COMPLETED BY OAKRIDGE LANDFILL *',******** 

Disposal Site: Oakridge Landfill DWP 130 

Description ofW?\e~ES/~:Vl\~.u 6-PUBLIC WORKS STOR.\G.E AREA 

Ticket Number: l~ L11fl ~ Tonnage; .1>1 ' I Q 
Received by:_l() O1lmv Datel9ldJlm 

• 

-



OAKRIDGE LAl\DFIlL WASTE MANh.GEMtNT l tS~ H;ltb\\'3~' 78, Ot;rch'~!('r. S(' .:!!)4Ji 
11!I84~-55J-1Mli. F,Il -~"J.5/iJ-,1Ji~ 

Gen~rator: 

SPECIA L WASTE MANIFEST 
APPROVAL # OR 0206024 
EXPIRA TION 6124/2003 

CHARLESTON NAVAL COMPLEX 
Account Number: 490-439 

~-?7-c:>Z 
;; tv iN, 6-l-- c-

6?zo 
--r'<"""-t-J:: 2. I 

Location 1 Address: 1849 AVENUE E 
Telephone Number: 843740 

N CHARLESTON SC (10) 

on/act: JED HEAMES Gen erator Signalu re: .~9G~~{...:~."'7~:::::::::::::--

********** TO BE COMPLETED BY TR<\1\SPORTER .. UH .... 
Transporter of Waste: BUTLER WARE TRGCK#)'I 
Date: 6~J1-OZ Driver Signature: !tOil COlJ,£[l---

-
****H** ... TO BE COMPLETED BY OAKRIDGE {,ANDFILL •• ******** 

Disposal Site: Oakridge Landfill DWP 130 
Description ofWa~, RES/S:'lWU. t>·PUBLIC WORKS STOR-\nF, AREOQ ) Ticket Number: u<::AO\@(() TOllnage~2>. , ~~ 
Received by:....Ln......:.~~""· =-=~W'-=·'-_ Date: LQ I d.ll O,Q 



WASTE MANA.GEMJ;NT 

OAKRIDGE LA]\DFILL 
llS:\ Hi~bw,~' 78, Dt;n:ltc-m·,., 50C 2943; 
Tcl8H~5t)J-~(jfl'i. r~I ~"J • .'\6J~,Hi:O: 

r;-"27-.:> 2-

~qd(O 

SPECIA L WASTE MANIFEST 
APPROVAL # OR 0206024 
EXPlRA nON 612412003 

'-I tI' !A e-f C- I 2-
(cc....,,1 ~ 

Generator: CHARLESTON NAVAL COMPLEX 

Account Number: 490-439 

Location i Address: 1849 AVEI\"UE E N CHARLESTON SC (10) 

ontact: JED HEAMES Telephone Number: 843740. 
Generator Signatu re: '"7-.y-=-~-/,-,=-.L-t::::=:::::::::--

.HUH ... TO BE COMPLETED BY TRANSP0J:Itj* .. *** ... " 

Transporter of Waste: BUTLER WARE TRUCK# {'d--
Date: i? -..,,2 2-0znriver Signature:~~~2 

********H TO B.E COMPLETED BY OAKRIDGE LANDFILL *'******',* 

Disposal Site: Oakridge Landfill DWP 130 

Description of Waste: RES/Sc\'lWU 6-PUBLIC WORKS STORI\GE 1--~'} 

Ticket l\'umber: qq b!J, 1)3 Tonllage:c:YJt .B8 
Received by: L()QaJJuL) Date: &/df) /I1JIY 



WA~TE MANh.GEMCNT 
OAKRIDGE LA1\DFILL 
218:\ Hir:fhw~~' is. J){)r\:ht_~!c:-r. ~C 294Ji Tr18H-5f.J-ZMIi. F~lljoi) •. %J-Hi:-; 

SPECIAL WASTE MANIFEST 
APPROVAL # OR 020602.t 
EXPIRATION 6/24/200.3 

&'Z7-a~ 

. Wv-c}:::: /t! 
&~r#<¥ 

Generator: CHARLESTON NAVAL CO.!\lPLEX 
Account Number: 490-439 

LocatioD i Address: 1849 AVENUE E N CHARLESTON SC (/0) 
Telepbone Number: 843740 ontact: JED HEAMES Gen erato r Signa tn re:~-d'~--=-~q,.~IC-?-........ :::-__ 

. ****H**** TO BE COMPLETED BY nV\NSPoH~R-:'''**,,*"** 
Transporter of Waste: BUTLER WARE TRlJCK# I6WA 
Date: h 'J/7-0J Driver Signature: d-eJtt1:l:L...---. () -

********** TO BE COMPLETED BY OAKRIDGE LANDFILL *-******** Disposal Site: . Oakridge Landfill DWP 130 
Description of Waste: ~MWV 6-PUBLIC WORKS STOR4GE AREhc 
Ticket J\'umber: . TODnage: .-J~-1-(-.'_J-J..LJ<_'--_ 
Received by: l{)CD3tt:v Date: Wdll!Q~ 

• 



WASTE MANA,GEMtNT 

OAKRIDGE LA]\DFILL 
ZtS~ Highw3~' 78. Oon:IH.!i!(',.. SC l;\4Ji 
T~! 64~-$6J-Z{jfli. F'~l ~43.;\4iJ-,lJi:;: 

~if-Z?-~2 
VU~q-· 
f05> 

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0206024 
EXPlRA TION 6/24/2003 

Ic'7Ot c/ .:;;-

Generator: CHARLESTON NA VAL CO~1PLEX 

Account Number: 490-439 

N CHARLESTON SC (10) 

ontact: JED REAMES 

Location i Address: 1849 AVEI\'UE E 

Tel.epbone Number: 843740. 
Gen erato r Signa to re:_:;4t2::.::::::::;;'::L.?~b..-=::::-__ 

***U***** TO BE COMPLETED BY TRANSPORTER ********,,,' 

Transporter of Waste: BUTLER WARE TRCCK# 2 r 
Date: 6 -27-02- Driver Signature: KdlJ Crlweo 

********** TO B.E COMP.LETED BY OAKR1DGE LANDFILL H******** 

Disposal Site: Oakridge Landfill DWP }30 

Description ofWastOO/SMWU 6-PUBLIC WORKS STORA(,~A 

Ticket ]\'umber: . \lOfJQj Tonnage:· . .13 
Received by: l[J C (} ~trv Date: LQJ Jr) I Q[;Y -



WASTE MAN4G~MJ;~ 
OAKRlDGE LA1\DFILL 
118:\ H;~hU-'~~' 78. n{}n'hr~\er. SCHHi 
Td 8~3-~f,J-::fi(li. Fih ~"J.56J-JJi" 

t;vWLV ~U 
r;,.,z ~-t:l-
/ex...,J y / 

/1 2-D J~r 
SPECIA L WASTE MANIFEST 

APPROVAL # OR 0206014 
EXPlRA nON 6124/2003 

. C~nerator: CHARLESTON NAVAL COMPLEX 
Account Number: 490-439 

Location 1 Address: 1849 A VENVE E N CHARLESTON SC (10) 
Telepbone Number: 843740.2 80 on/act: JED REAMES Cen erator Signa tu re:_77Z11<:~---C~t.e::~_= __ 

********** TO BE COMPLETED BY OAKRIDGE LANDFILL .. ******',* 
Disposal Site: Oakridge Land.lill DWP 130 

Ticket 1'\ umber: 

SISMWU 6-P !HLIe WORKS STOR<\G~l}'1A & TonIlage:~L 
Received by:-.-!..n-..-:_C ______ _ . Date: /ii?,l f 62-

(1/ 



WASTE NlANAGiEM'tNT 

OAKRIDGE LANDFILL 
~18:\ Hilth\V3~' 78, nl}n:h(~I~r. SC 2~.lJi 
Tf'lSH-56J-ZC!fl'i. Fill ~.iJ.$flJ-H';S 

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0206024 
EXPIRATION 6/2412003 

-rRvciL ~ ,<7 
L-v/tP -#' -'7 
~<.AJ-r<' v\ (p 

t,-Z-7-o z.. 
/100 

Generator: CHARLESTON NAVAL CO.:'llPLEX 

Account Number: 490-439 

Location i Address: 1849 AVEKUE E N CHARLESTON SC (10) 

Contact: JED HEAMES Telephone :"lumber: 84374 
Gen erato r Signa t u re~~~~---C.J"""''-'''''--I'"""",'-''''' ........ =-__ 

**** ... **' TO BE COMPLETED BY TRANSPORTER *u** •••• " 

Transporter of \Vaste; BUTLER WARE \) TRTJCK# , 

:'" 0-2-7-" y,,;,,, St"",.,,, ~p1t~ 

....... *** TO BE COMP.LETED BY OAKRIDGE LANDFILL u.,.""*** 
Disposal Site: Oakridge Landfill DWP 130 

Description of wastq RES/S\'lWU 6-PUBLIC WORKS STOR.\G~ AREA) rJ I 

Tic.ket Number: gU]B.J Tonnage: c9a. uti 

Rcceivedby: L()~ Date; (Q}dl/QQ .. 

o 



WASTE ft.1AN4Gl:MCNT 
OAKRIDG.E LAJ\DFILL 
118.1 H;~h\!':t~' 7S, Ot;rch,,~!('r, 5.(' ,B"Ji 
Td S4J-%J-:!M':', r~l ~".l •. 'i6J-,13i::i 

}1Z....JC~ -tr"L I 
L-u.A-O -FJ ? 

S:v-' <'A"'- l., 17 
\:'1"---

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0206024 
EXPlRA nON 612412003 

Generator: CHARLESTON NA VAL COMPLEX 
Account Number: 490-439 

Location i Address: 1849 A VE!'1VE E N CHARLESTON SC (10) 
Telepbone Number: 843740.2 onlact: JED HEAMES Generator Signalu re:_~;2!:::~..2:~C4~--",,~:::-_ 

****-***** TO BE COMPLETED BY TRANSPOHTER *******H" 
Transporter of Waste: BUTLER WARE TRlJCK# 21 
Date: (;-I/!-o'l/ Driver Signature: V200CcAUen 

**U' H'" TO BE COMPLETED BY OAKR1DGE LANDFILL ..... ****** 
Disposal Site: Oakridge Landfill DWP 130 
Description ofwaS~<AESjFi1W.U 6-PUBLIC WORKS STOR.\C~Af~\~ /1 4D.. Ticket Number: Gj D~q OQOfI!95 Tonnage: ~~'t'- U 
Received by: LnCll.!it:oJv Date: lQJdlllQ ~_ 



WASTE MANAGEMENT 

OAKRIDG.E LA]'I.-DFILL 
l18:\ Hi~hw:lY 78, Dl;n:hC,"lcr. SC .2~4Ji 
TeI8,j~·56J-~(,fI'(. r~l ,if',J.;i'6J..JJiS 

7t!-u Cf{.--# I z... 
(,.c/ffO # q 

b-2-7-<J7... 

SPECIAL WASH MANIFEST 

APPROVAL # OR 0206024 

EXPlRA nON 6/2412003 

) r..fZo 

Generator: CHARLESTON NAVAL CO:\1PLEX 

Account Number: 490-439 

N CHARLESTON SC (to) 

Contact: JED REAMES 

Location i Address: 1849 AVEI'WE E 

Telepbone Number: 843740. 
Cen erator Signa to re:_"74O""'C:~=-.J..<::.~<:-'-:::O",...".. __ 

********** TO BE COMPLETED BY TRANSPORTER "**u".,, 

Transporter of Waste: BUTLER WARE TRUCK# I""Z-

Date: 6- J-Z-v~Driver Signature: ~4~' <=c: 
? 

-
*******'H TO BE COMPLEtED BY OAKRIDGE LANDFILL ••• ******* 

Disposal Site: Oakridge Landfill DWP 130 

Description of Waste: RESiSMWU 6-PVBLIC WORKS STOR4.G~E~) ~ 

Ticket Number: ~ m~ . Tonnage: ~ .. ).I .~ 

Received by: L{tQ Date: leJ)f) Iw 
• 

• 



WASTE MANJ\GrMt"NT 
OAKRIDGE LAl'DFILL 
118.1 Higbu'!Tr ~S. DorC"l,~(('r, SOC 294J7 
Trl BH-Sf.J-::!Mli. nl.liolJ • .i6J-,lJi5 

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0206014 
EXPlRA nON 6/24/2003 

;~zrf~(j? 
t:J"TIP? 
-fy~4~~ 
{~!cJ 

Generator: CHARLESTON NAVAL COMPLEX 
ACCount Number: 490-439 
Location i Address: 1849 AVENUE E N CHARLESTON SC (10) 

onlact: JED REAMES 
Telepbone Number: 843740, Gen erato r Signaru re!_'h.t:<:..~~~::::.--v==-:'!_~ __ 

****"' ... *** TO BE COMPLETED BY TR'\NSPORTER ***H**.*. 
n'ansportcr of Waste; BUTLER WARE TRUCK# Z / 
Date:t-Z$-OZ Driver Signature: Yo/} (;Mllfl\ 

****.***** TO BE COMPLETED BY OAKRIDGE LANDFILL __ .*.***i,* 
Disposal Site: _~akridge Landfill DWP 130 
Description ofWa~e~ 6-PUBLlC WORKS STOR.\~~'h 
Tkket !'\umber: W DD d::J Tonnagea",_L.l..:±J-'-J' _'4--'--__ 
Received by: l[]01lJWJJ Date: (Q /a8'\tOO 



OAKRIDGE LAl'DFILL 

WA$TI: MANA.GeMENT 
: rs:t Highw.,~' ~S. Of,irch,_~!tl". SC 2'.Di 
Ttl! SH-5~J-1(lfli. Fill ~"J.~6J-33iS 

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0206024 
EXPlRA nON 6124f2003 

Generator: CHARLESTON NAVAL COMPLEX 

Account Number: 490-439 

fo-u-oz 
o7h 
~o- .!- t:: I <t 

t (10 +(., bc.o 

Location i Addres~: 1849 AVENUE E N CHARLESTON SC (10) 

Telephone Number: 843740. Contact: JED HEAMES 
Gen erato r Sign a t u re :---h ........ "--"~<'O<--fr----:,p-..~-

*HHU*** TO BE COMPLETED BY TRANSPORTER *****'"*.,,* 

Transporter of Waste: BUTLER\YARE;pJ::::t Bh)lq 
Date: b-;li-O!!-- Driver Signature:--'~-I----'='--+ ____ _ 

********"'* TO B.E COMP.LETED BY OAKRIDGE LANDFILL "***.**i,* 
Disposal Site: ~akridge Landfill DWP 130 

Description ofWl"!e~/SMWU 6-PUBLIC WORKS STOR-tG.E A~ Jif\ 
Ticket Number: '--'iylJ){).q Tonnage: ~,'J}11 

Received by: (jJ 00JJivu Date: ~/&rl[i)-. 



WASTE MAN"G~MtNT 
OAKRIDG.E LA1\DFILL 
ZtS.1 Hi.!l'htt·;1Y ';'8, Dt)rchU!tr, 5(' 2~4Ji 
T~18H-$~J-2r.r1";. r~l .i{of.l.;i6J-,lJi:S 

~ -Z,:!-d'2- JrucAc- )2'-' 
~07;:::>-

SPECIAL WASH: MANIFEST 
APPROVAL # OR 0206024 
EXPlRA TION 6/2412003 

Generator: CHARLESTON NAVAL eO:\lPLEX 
Account Number: 490-439 

I,oeation i Address: 1849 AVEI'IVE E N CHARLESTON se (10) 
Telephone Number: 843740.27 ontact: JED REAMES Gen erator Signa (u re: __ oAiI~~~~;..J.,~::=:::::::,,--

**** .. **** TO BE COMPLETED BY TRANSPORTER "******"* 
Transporter of Waste; BUTLERWARE TR~~~10 
Date; Driver Signatu/"'~~!2;. ""~::-".':;!~,-_"",,, ~~o:::-.-_--;:?>-----:7_l.-_ 

********** TO BE COMPLETED BY OAKRIDGE LANDFILL H****H;,* 
Disposal Site: Oakridge Landfill DWP 130 
Description Ofwa~ R-SiSM.~p' 6-PVBLlC WORKS STOR4.G.j 
Ticket Number: ~ L'\ 1J6 t-t 2 Tonnage: ~_.I..--';~-'-_ 
Received by: __ ffi!--.!.:::==-. _______ _ 



OAKRIDGE LAl'DFILL 

WASTE MANAGl:MtNT 
=tS~ H';ghwa~' ~S, O(;ord" ... !tr. ~(2~.1J7 
Tr_18H_!i5J_Zr.fli. Fill $j"J.~6J-Hi:' 

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0206024 
EXPlRA TION 6/24/2003 

Generator: CHARLESTON NAVAL COMPLEX 

Account Number: 490-439 

-(lAck fr-
6 'Yro 

! V\Ad 1'5 

Location j Address: 1849 A VEJI\VE E 

Telephone Number; 843740.2 

N CHARLESTON SC (10) 

onlact: JED REAMES 
Generator Signalure:_"-7~<':-~~*-f--:"""'= __ 

********** TO BE COMPLETED BY TRANSPORTER .... ** ... ,; 

Transporter of Waste; BUTLER WARE TRUCK# BLUI fj 
Date; if -2S-tJZ- Driver Signature: ~~k~ 

-
•• ******** TO BE COMPI,EIED BY OAKRIDGE LANDFILL *U****H* 

Disposal Site: Oakridge Landfill DWP 130 

Description ofWas~ RESiSMWU 6-PUBLIC \\lORKS STOR-tG.E AREA )1 
Ticketl'\umber: L1~te5ZfC[) Tonnage: dD,d~ 

Received by:n()JJtUL Date:Llld8{UL. 

i 



WAST~ MAN4GEM~m 

OAKRIDGE LAl"I'DFILL 
z 18j Hj~hl1':l~' 78, l)/)rt~cW·r. S(' H4Ji 
Trl 8~3-55J-::!linj. r~l ;""J • .'\()J~H';'S 

-(t'''''e-{e;' 17-

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0206024 
EXPlRA TION 6/24/20(13 

(~(y 
~8z-.s-

Generator: CHARLESTON NAVAL COMPLEX 
Account Number: 490-439 

N CHARLESTON SC (l0) 

Conlact: JED HEAMES 

Location / Address: 1849 AVENUE E 

Telepbone ;\Tumber:843740. 780 
Generato r Signa In re:'_~~:1.C::.c:~AiJ-""'-_=::::--

*****-**** TO BE COMPLETED BY TRANSPOHTER H*****H* 
Transporter of Waste: BUTLERWAHE VVCK# /;J. 
Date;/r.J'fl-!2?-Driver Signature: ~~"Z 
-

********** TO BE COMPI_ETED BY OAKR1DGE LANDFILL "H*',H',' 
Dispo~al Site: Oakridge Landfill DWP 130 

Description ofWrter,f-ESiSNWU 6-PVBLIC WORKS STORAG~~) _ 
Ticket ]\'umber: LJ Lf 08=t~ Tonnagea,=_"""-.Lf--L-'\C>lJ.J)=--",=,,,~ 
Received bY~ Date: W3r!DtA 



WASTf: MANA.GEMeNT 

OAKRIDG.E LA]I;DFILL 
: t8~ Hillb\~:I~' i8, J)Qn:bt.~!tr, ~C 2~4J; 
T~184~-$6J-Z(jfli. F~l ~"J~56J-,13i:\ 

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0206024 
EXPIRA nON 6/24/2003 

Generator: CHARLESTON NAVAL COMPLEX 

Account Number: 490-439 

Location j Address: 1849 AVEJ'WE E N CHARLESTON SC (10) 

Telephone ~umber: 84~ Contact: JED REAMES 
Generator SIgnature: c:--.. 7 . ~ , 

.. Bu**** TO BE COMPLETED BY TRANSPORTER *******"'* 

Transporter of Waste; BUTLER WARE TRUCK#21 

Date; b-lS-OL- ~Driver Signature: Yo" CrAUf/l 

-
.. ** .... H TO BE COMPLETED BY OAKRlDGE LANDFILL u.,,,H,," 

Disposal Site: Oakridge Landfill DWP 130 

Description OfW~a~~m 6-PUBLIC WORKS STOR4.GE AREA 

Ticket j\'untber: Y LJ D Tonnage:· I 
Received by: LO,~ ...... ) Date:_-'->:.+~-4~~'--



OAKRIDGE LANDFILL 

WASTE MANAGEM~T 

ZIg} Hi~h¥I\)' ';8. VOJi"")It':rl~r. SC 2;431 
Tel S43·563~!6fJ'. F.n 84J-$63·3J75 

6- Z{!-c:>2 
)~ l--<-b k- i9 

SPECIAL WASTE MA~lFEST 
APPROVAL # OR 0206014 
EXPIRATION 6/24/2003 

~ ff/t; 

100'>-

Generator: CHARLESTON NA VAL COMPLEX 

Account Number: 490·439 

Location I Address: 1849 AVENUE E N CHARLESTON SC (10) 

Telephone Number: 843740.2780 . Contact: JED HEAMES 

Generator Signature: -4/ 4£~ -
If 

.****H*** TO BE CO:\1PLETED BY TRAl~SPORTER **,,*,,***** 

Transporter of Waste: BUTLERWARE 

Date: b,.21 I 0 Z-- Drivel~ Signature: 
~BDIS 

**H .. hH TO BE COMPLETED BY OAKRIDGE LANDFILL ********** 
Disposal Site: Oakridge Landfill DWP 130 

D~scriPtion of WasthSOL/SMWU 6·PVBLIC WORKS STORAG AREA h 
TIcket Number: l1 CJctr57J Tonnage: C -. D & 

Received by; )\(1Le}t.~ 
.0 

30 39';1d 39GHl>j\10 , -



WASTE MANAGEMENT 

OAKRIDGE LANDFILL 
z183 HiJ,lhwll)' is, Vu;~ht'der. SC ~!.I43' 

ld 84J-563-2601, F.1l84J-S6J~JJ7~ 

T~IIQy!. 4f- I z. 
~-4}-i1 

~"22-'-' z 
IILO 

SPECIAL WASTE MA!'IIFEST 
APPROVAL # OR 0206024 

EXPIRA TlON 6/24/2003 

Generator: CHARLESTON NAVAL COMPLEX 

Account Number: 490-439 

Location 1 Address: 1849 AVENUE E 

Telephone Number: 843740.2780 

N CHARLESTON SC (10) 

Contact: JED HEAMES 

Generator Sjgnature:-= __ .LL........:....=..~~"""'" ____ _ 

/ 

**H""**** TO BE CO'\IPLETED BY TRANSPORTER ****"***** 

Transporter of Waste: BUTLERWARE TRUCK# / b2.. 

Date: k- Z2 "02- Driver Signature:~~':' 2 

.UH* .... TO BE COMPLETED BY OAKRIDGE LANDFILL ****"***** 

Disposal Site: Oakridge Landfill DWP 130 

Description of Waste:M/S.UBLIC WORKS STORAGE 

Ticket Number: Lf.3I U~~ Tonnage.....,!b-'--.Jf-...L--__ 

Received by: L,n ~ Date:--'''''''~~Lp£.L..L-''-

30 39'Jd SL£EE9S£P3 



WASTe MANAGEMEN'r 

OAKRIDGE LANDFILL 
2183 Hij!bwll)' ig.l>ur"ll~ter. SC 2943' 
hi ~3-S6J·2tjQ7. Vn 8.,3-563·3J75 

b - Z/i-vu / /13':) 
~ is-
~(/v+P iF IZ 

SPECIAL WASTE MA~IFEST 
APPROVAL # OR 0206024 
EXPIRATION 6/24/2003 

Generator; CHARLESTON NA VAL COMPtEX 

Account Number: 490-439 

N CHARLESTON SC (10) 

. Contact; JED HEAMES 

Location 1 Address; 1849 AVENUE E 

Telephone Number: 843740 780 

Generator Signature;--/-/r"' "--_~-L!.'CJ."",-,,~-'---=~'--__ 

********** TO BE CO:.\1PLETED BY TRAl'lSP~TE~R *::;:"**'** 
TraosporterofWaste: BVTLERWARE dK#- E5JLJ{t;) 
Date: b -)j-D}-' Driver SignatUl't': &1 ) 

*U****"H TO BE COMPLETED BY OAKRIDGE LANDFILL ****"**U* 

Disposal Site: Oakridge Landfill DWP 130 

D~SCriPtiOn of Wasr') SOL/SMWU 6-PUBLIC WORKS STORAGE A~/" A ~ 

TIcket Number: "-.:]Qoml,p Tonnage: &/f.L-U:' ... 

Received by; l{) 0i1JWJJ Date; (Q;ag(OQ 
• 

G13 39\1d r·'r-rr ..... -ro ........ 



WA.STE MAN,..GEMENT 

OAKRIDGE LA]I;l)FILL 
2183 Hi~hwll)' -;8. Duith~~tu. Sc l~.o' 
Tel'H-563·l601. r., 14)-563·3J7; 

b 'V-OV' .If /s'b 
jlJ-uCfC- # 12 

SPECL<\.L WASTE MANIFEST 

APPROVAL # OR 0206024 

EXPIRATION 6/24/2003 

LtJ,A.~ -= 11 

Generator: CHARLESTON NAVAL COMPLEX 

Account Number: 490·439 

Location I Address: 1849 AVENUE E N CHARLESTON SC (10) 

Telephone Number: 843740;2780 Contact: JED HEAMES 

Generator Signaturll;~/~ « 
*"**U, *** TO BE CO)'lPLETED BY TRANSPORTER .****H*** 

TransporierofWaste: BUTLERWARE TRUCK# if Jr6 
n.",~~.zjh" Dn." S~""""~~ 

.. HU .... TO BE COMPLETED BY OAKRIDGE LANDFILL ****I<*,,**" 

Disposal Site: Oakridge Landfill DWP 130 

Description of \\'aMOLlSMWU 6-PUBLIC WORKS STORAGE ARE;\!, 

Ticket Number: ~lQl)1 Tonnage: .43 
Received by: l["(; 

013 39~d 9L£££%£03 b I :;:eZ0Sl/£1:/93 



OAKRIDGE LANDFILL 
Zl!) Hi~~".ilr is.INi''tJJtjNr. S(: :w431 
T~I ~'~.~J.:!601. Fu S"J-:-./S,}-l),?:; 

Gellertltur: 

-;J. .. x:( ~I"': 2' 
t<J It.. NC: ,2. v 

SPECIAL WASTE MA~IfEST 
AFPROV At # OR 02060~ 4 
ItXPIRATlON (1/2412003 

CHARLESTON NAVAL COMPLEX 

Account Numbe.-: 490·439 

Location I Address; 1849 AVENUE E N CHARLESTON $C(lO) 

Telephone N limber: 843740_278,0. 4 Coutaet: JED HEA!'o1ES 

Generator Signnture:~< /f.d-ff-- -

.. *,,* ..... TO BE CO'.\fPLETED BY TRANSPORTER ,,*w~""W~ 

Transporter of Waste: Bl.JiLERWARE TRUCKII2-Y 

Datt:b -2$-Od!...-D'-ive," Signatlll-c:_ 1!it>r1 Crtr.I'BCj 

-

.. HUh •• TO BE COMPLETED BY OAKRIDGE LA1\DFILL *** ..... ~. 

DiSposal Site: Oakridge Landfill DWP 130 

Description of Waste: SOLlSMWU 6-PUBLIC WORKS STORAGE AREA 

Ticket Nll~ber: q '1 t:J 9/.3 Tonnage: 'r-'l" &~_OfJ 
::J Ie_ Received by:_-<-..f2....:.r ___________ _ Date:_~;£-,0_~",-:F;f------h,,--() _2-__ 
, 



OAKRIDGE LANDfILL 
ZlU Hili:~""")'":'K. Ud:'tll!,;ler,!C 1;.13' 
1& g'HI;.zM. Flll4)-~,·m) 

Gellerntor: 

SPECIAL WASTE MA-lIo1IFEST 
APPROY A.L # OR 0206024 
£Xl'lRATION 6/24/2003 

CHARLESTON NA VAL COMPLf,X 

Account ~umber: 490·439 

7&1( =it- 19 
{.·i.JwW No _ 2J 

b '.vI . .!z.. 

Location I Address: 1849 AVENUE E ~ CHARLESTON SC (10) 

Telephone ~lImber: 843740.2780 Coutact: JED llE~'\1ES 

GeneratOr Slgnnture:. /£,//Uf:0 ___ _ // --== 
... " ...... * TO BE CO:\lPLETED BY TRANSPORTER ... ~" ••• *~ 

Transporter of Waste: Bl'TLERWARE ~. RUCK# 

Date: (,.,.0(6 -f) LDriver Signatlll"e'_ .... ~""'---'---+L-::.,'--__ _ 

.UHkh"* TO BE COMPLETED BY OAKRIDGE LANDFILL *"*** ..... 

Di5posal Sit.: Oakridge Landfill DWP 130 

Description of Waste: SOLlSMWU 6·PUBLIC WO.RKS STORAGE AREA 

Ticket Numbel': f'l t 9?--I Tonnage: 8-- 117 

R.ceived by;_iFI!:....,~'-e-=--______ _ 
/ 

Date: ,,//.!fbz-

• 

~ -"-- -...... -..... ...,. ."" .... 



OAKRlDG.t; LAJ\V.l"ILL 
WAS-or!! MANA.GEMCfVT 

.218' i.j';9"~;\J~' 7:!, nor.-ll[/itu. ~(' ':~.l"! 
TrI8~' .. I:j:!u.~M'-;:. rilllt"J.-"J-,t~"'i:\ 

'71{ UC c."# /2-
L~!O MJ ~2. 

7i .""'. /4-10 

SPECIAL WASTF: MANIFEST 
APPROVAL # OR ()2()60U 
EXPlRA nON 6/241200,3 

Generato/,: CHARLESTON NAVAL CO'vlPLEX 

Accou~t Number: 490-439 

(, zP-..;; <-

Location I Addres~: 1849 A VE)';'UE E ",. CHARLESTON SC (10) 

Telephone ~u/llber: 843740.2; Contact: JED REAMES 
Generator Signlllu r"_-T7~~~~~:::" ____ _ 

*HUU*** TO BE COMP.LETED BY TRANSPORTER ..... * •• ". 

Transporter of Waste: BUTLER''\!ARE TRL'CK# (2.... 
/~~" \ Date: Ie . ZJl· "'V Driver Signature:~~----=c 

............ TO BE COMP.LETED BY OAKR1DGE lANDFILL __ ***H*** 

DisPO~1I1 Site: Oakridge Landfill DWP 130 

Description ofWrtf: ~M,!£ 6-Pl..'BLlC WORKS STOR!. E RE\ 9 
Ticket :Kamber: l-IC1 W(;§ _ TOIIlIllg • ,a~ 
Received by: If\0 . __ Dat.: LQ .)C€/1.& . _ 



Generator: 

OAKRIDG.E LA]\DFILL 
~ ;s.~ H;f!:~"-~~' ~'8, nG,,;h~!t/', :\.( l~.Jj·i 
T~' S4~.1Ii6J.:U.n;. Jr., Q".;\.$r>.3-JJ'7:o' 

SPECIA L WASH MANIFEST 
APPROVAL If OR 020602-' 

EXPIRATION 6/2412003 

CHARLESTON NAVAL CO:'liPLU 

!l<Jti? ~iJ: 1':8 
IAJ/IV " 21 

t.,. -).i-vI.... 

Account N ul1lber: 490-439 

Lo~ation f Address: 1849 A VENUE E :'1. CHARLESTON SC (10) 

Tdcpbone :-lumber: 843740.27 Contact: JED HEA.\1ES 
Gen.rator Signatu re:_7'9G'~~:l:::::::&~ __ 

HUH .... TO BE COMPLETED BY TRANSPOHTER ... H" .... 

Transporter of \-hste: BUTLER WARE TRUCKIi I ~ 
Date: (r Zi'sZ. _Driver Signature:~ ; 

...... u .. TO BE COMPLETED BY OAKRIDCE 1.A"VDFlLL ... ~* .... , •• 

Disposal Site: Oakridge Landfiil DWP 130 

Description of Wastr: RES/S)'lWU 6-PUBLIC WORKS STORA.GE AREA 

Ticketl'iumber: t{9aP/3 T()nmtge: ;J.;;'. 13 

Received by:~ • Dat.: 6?!.:rt;4 "Z-

,,-----~ 

~ PJc .. ~ (,rtf (vpJ ~6H85 
'2<1) 7'-/0).tiv 

Aiu.J: ~lflrJ 
~~(() 
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Response To SCDHEC Comments On The 

RFlRA/IMCR/CMSWP. Revision 0 

SWMU 6. Zone G 

Charleston Naval Complex 

Dated December 2002 

Comments Prepared by Susan Byrd: 

1. Subsection 2.2.3. Groundwater Results. Page 2-6 

The text states that no pesticides or PCBs were detected in shallow groundwater; 

however. page 1-3 states that groundwater samples from two monitoring wens at 

SWMU 7 presented detections of DDT. BHC. and PCBs. Please clarify. 

CH2M-Jones Response: 
The pesticide and PCB detections discussed on Page 1-3 of the RFIRA were from a 1987 report 

for work conducted prior to the Zone G RFL The discussion in section 2.2.3 refers to the results of 

sampling during the RFL 

2. Subsection 4.2. Sediment Investigation. Page 4-5 

The text references Table 4-5 for a summary of compounds detected in the ditch 

sediment sample. Only organic compounds are listed in the table. Due to the close 

proximity of the Cooper River and the possibility of historical contaminant migration. 

please include a full list in Table 4-5 of all contaminants detected in the sediment sample 

compared to ecological screening values. 

CH2M-Jones Response: 
The potential impacts to the Cooper River from sediment samples. via storm water runoff. are 

being evaluated by the NavylEnSafe team. The process for doing this was described in a 

memorandum prepared by EnSafe for the eNC BCT. dated June 5. 2002. This evaluation is based 

on analytical results for stormwater runoff samples collected from outfa1ls to the water bodies 

around the Charleston Naval Complex (e.g .. Cooper River. Shipyard Creek. Noisette Creek). 

SWMU 6 is located within Drainage Basin 43 and stormwater runoff samples from this basin 

have been collected and analyzed. These data were presented in the Zone J RFI Storm Water 

Effluent Evaluation Report Addendum {EnSafe. 2oo2}. An excerpt from this report 

describing the sampling related to DB 43 is included with these responses. It can be seen in 

Figure 4-26 from this report. attached herewith. that a stormwater runoff sample {EFF035} was 

collected directly from the ditch at SWMU 6 approximately 100ft downstream from where 

sediment sample G006MOOO 1 was collected. No pesticides or PCBs were detected in the analyses 

for EFF035. indicating that migration of pesticides and PCBs from this site is not occurring. No 

COPCs were identified for DB 43. 

3. Subsection 5.2. Soil COCs 

Based on the CNC Project Team Notebook. the UCL95 and RBC comparisons should 

only be conducted at sites where a single compound exceeds screening criteria. At 

SWMU 6. UCL95 comparisons are made for Arocior-1254. Aroclor-1260. and DDT. The 

Department concurs with retaining Aroclor-1254 as a COC; however. the cumulative 

risk of Aroclor-1254. Aroclor-1260. and DDT will have to be presented unless an 

acceptable method of COC refinement is presented. 

SWMU6ZGRFIRAIMCRRSPTOCOMM.doc 



Response To SCDHEC Comments On The 

RFIRA/IMCR/CMSWP. Revision 0 
SWMU 6. Zone G 

Charleston Naval Complex 

Dated December 2002 

CH2M-Jones Response: 
We agree with the above comment regarding the comparison of UCL95 concentrations and RECs 

being applicable to single chemicals when the chemicals are carcinogens. The following additional 

clarification regarding cumulative risk is offered. 

The only chemicals identified above their respective residential RBC and background levels at 

SWMU 6 after the 1M implementation of 2002 are Aroclor-1254 and Aroclor-1260, which are 

both carcinogens. One of the historically higher detections of Aroclor-1254 in surface soil was at 

the 1993 boring S06-B05, where monitoring well G006GW005 is currently located, and it is 

unclear if this area was remediated prior to installation of the well. Table 1 below presents the 

potential cumulative risks from the presence of carcinogenic COPCs at the site. All other 

chemicals are below RBC levels, and thus are not COPCs. Because of the uncertainty associated 

with whether or not the highest Aroclor-1254 area (S06-B05) was remediated or not prior to well 

installation, it was retained as the COC for the sites. As can be noted from the table below, the 

cumulative risks are nearer to the 1 in a million risk levels, under the residential land use 

scenario. 

We have been conservative in the risk evaluation by retaining Aroclor-1254 for the time being as 

a COC, assuming under Scenario 2 (see below) that the elevated detection is still present at the 

site. Additional sampling during the CMS will reveal whether this assumption is valid or not. 

TABLE 1 
Residual Risks from Remaining COPCs in Surface Soils at Combined SWMU 6 

Scenario 1: The highest Aroclor-1254 was removed 

COPC Units UCL95% Residential Industrial Residential Industrial ELCR 

RBC RBC ELCR 

Aroclor-1254 mg/kg 63.9 320 2900 2.00E-07 2.20E-08 

Aroclor-1260 mg/kg 170 320 2900 5.31E-07 5.86E-08 

DDT mg/kg 240 1900 17000 1.26E-07 1.41E-08 

Total ELCR 8.6E"()7 9E-08 

Scenario 2: Highest Aroclor-1254 is remaining at the site 

Aroclor-1254 mg/kg 975.5 320 2900 3.05E-06 3. 36E-07 

Aroclor-1260 mg/kg 170 320 2900 5.31E-Q7 5.86E-Q8 

DDT mg/kg 240 1900 17000 1.26E-07 1.41E-08 

Total ELCR 3.7E-06 4E"()7 

4. Section 6.6. Potential Migration Pathways to Surface Water Bodies at the CNC. Page 6-2: 

Due to the historical elevated concentrations of contaminants in surface soil, the 

potential existed for contaminant migration to the Cooper River. One drainage ditch 

sample does not proVide enough information to conclude that this pathway is not 

Significant. Please provide additional supporting information to eliminate this pathway 

or revise the text to include migration of surface water as a potential pathway needing 

further investigation. 

SWMU6ZGRFIRAIMCRRSPTOCOMM.doc 
z 



Response To SCDHEC Comments On The 

RFlRAiIMCRiCMSWP. Revision 0 
SWMU 6. Zone G 

Charleston Naval Complex 
Dated December 2002 

CH2M·Jones Response: 
See response to comment 2 above. The potential for migration to the Cooper River from this 

portion of the CNC has been evaluated in the Zone J RFl Storm Water Effiuent Evaluation 

Report Addendum and found to not be a concern. 

5. The report is unclear regarding the complete delineation of PCB contamination in soil. 

The CMS Work Plan discussion seems to focus on the soil contamination around sample 

S06-B05 even though the Navy is unsure if this contamination has been removed. Please 

keep in mind that it is not clear if other areas of PCB contamination have been fully 

remediated. For example no information was provided regarding confirmation samples 

after the removal of the 10ft diameter circle of soil (to a 2 foot depth) around samples 

GOO6SB056 and G006SB058. Uncertainties associated with the nomenclature in the RFl 

data also lends question to whether the contamination is fully delineated. The 

Department requests that CH2M-Jones include a thorough discussion of the nature and 

extent of the remaining PCB contamination in site soils in the upcoming CMS Report. If 

additional sampling is warranted. the Department recommends that it be conducted 

during the CMS. 

CH2M·Jones Response: 
See responses to comments 3 and 4 above. The question of residual PCB (Aroclor-1254) 

contamination in surface soil at boring S06-B05 will be addressed with additional sampling 

during the eMS. As discussed in Section 5.2.1 of the RF1RA. all Aroclor-1254 in surface soils 

has been remediated to meet cleanup cn'teria with the exception of this one location in question. 

Residual ArocJor-1260 remaining in surface soils after the 1M does not pose an unacceptable risk. 

based upon the UCL95 calculation performed and presented in Appendix D-3 of the RF1RA. 

Regarding the PCBs in surface soil removed around soil sample locations G006SB056 and 

G006SB058.excavations were terminated when the excavation footprint was within 10 feet or less 

of an adjacent sample location with PCB results below criteria. such as at S06-B07. G006SB052. 

G006SB053. and G006SB057(see Figure 5-2}. We believe these samples adequately define the 

extent of contamination in the vicinity of samples locations G006SB056 and G006SB058. 
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Response To SCDHEC Comments On The 

RFIRA/IMCR/CMSWP, Revision 0 

SWMU 6, Zone G 

Charleston Naval Complex 

Dated December 2002 

Comments Prepared by Mansour Malik: 

1. Arsenic at G006GW003 has consistently shown concentrations above MeL ranging 

between154-560 flg/L in five rounds of sampling, These elevated concentrations do not 

show in any of the other wells. Arsenic shows low concentrations in surface and 

subsurface soil. It is not clear whether those wells tap similar geological horizons. The 

well logs should be presented in this document. Attributing high concentrations of 

arsenic to turbidity is understandable but low flow pumping would have resolved that 

issue. Iron concentrations are comparatively high for the same samples. As turbidity 

might contribute to the noted high arsenic concentrations, it is evident that the 

geochemical relationship was not qUite established and it is not supportive enough to 

eliminate arsenic as a COCo Plotting an As-Fe graphic relationship does not support this 

argument (note figures attached). The fact that arsenic is not related to site activities also 

is not sufficient evidence because the site was a public works hazardous waste storage 

yard and materials being stored there once were not categOrized. The reviewer thinks 

that more work is required to investigate the highly elevated concentration of arsenic at 

the site. The Navy should retain arsenic as a eoe that needs to be addressed in the 

subsequent eMS. 

CH2M-Jones Response: 
Copies of the geologic logs for well G006G W003 and nearby wells are provided in Attachment 1. 

The logs indicate that the wells are screened in the same lithologic interval as well G006GW003. 

Therefore, well construction differences can be ruled out as a possible explanation for elevated 

arsenic concentrations in well G006G W003. 

As discussed in Section 5.3 of the RFIRA, soil sampling results around well G006GW003 and 

SWMU 6 in general do not indicate a contaminant source of arsenic in soils at this location or at 

SWMU 6, which could be leaching arsenic to groundwater. Arsenic was not identified as a soil 

COC for either surface or subsurface soils. 

Iron-reducing conditions are undeniably present in the shallow aquifer with iron concentrations 

ranging from 36,500 to 77,500 pg/L in this well. We continue to believe that arsenic detections in 

this well are due to natural iron-reducing aqUifer conditions at this location, rather than a release 

of contaminants to the environment from Navy activities. 

The baSis used by CH2M-Jones to conclude that arsenic at this site is likely related to natural 

geochemical conditions was presented in the Technical Memorandum "A Discussion of the 

Occurrence of Arsenic in Background Groundwater at the CNC, " dated November 25, 2002. 

Several peer-reviewed articles that describe the process of dissimilitory iron reduction were 

included with that memorandum. It should be noted that none of these articles indicate that a 

linear relationship between arsenic and iron in groundwater must be shown in order for 

dissimilitory iron reduction to be a probable cause of the arsenic in groundwater. Thus, a plot of 

arsenic versus iron in groundwater for this well does not indicate that the arsenic occurrence is 

not due to dissimilatory iron reduction. 

CH2M Jones is not opposed to periodic (e.g., annual or biannual) monitoring of arsenic in well 

G006GW003 during the CMS and CMI phases for other groundwater COCs at the site. Based on 

the lack of data indicating any source of arsenic was disposed at the site and given the clear 
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RFlRA/IMCR/CMSWP. Revision 0 
SWMU 6. Zone G 

Charleston Naval Complex 

Dated December 2002 

indications of significant iron reducing conditions. which provides conditions under which 

elevated arsenic is highly feasible. it is not clear to us why arsenic should be considered a site­

related COe. The lack of a linear relationship between arsenic and iron in groundwater samples 

does not provide a technically justified basis for identifying arsenic as a site-related COC. as 

noted above. We propose that arsenic be included for monitoring along with the pesticide COCs 

in groundwater that is planned for the CMS and CMf phases. 

2. Thallium at G006GWOOl. 02. 03. 04. and 06 is consistently showing concentration values 

above MCL. A Zone G background value for Thallium was not established. A 

background range value of 2 to 105 :g/L was suggested based upon data from 

surrounding zones E. F. H. and I besides G. The reviewer does not recognize this 

background value. It is unclear whether the BCT has adopted such a value. Integrating 

Zone E grid data in this regard is unacceptable. The text identifies thallium as being 

naturally occurring and therefore was not considered a COc. The contention that no 

thallium source was identified or linked to the site activities is not sufficient to eliminate 

it as a COCo The Navy should establish a better argument in eliminating thallium as a 

COCo The Division of Hydrogeology request that thallium be retained as a COCo The 

subsequent CMS must address the thallium in shallow groundwater at combined 

SWMU6. 

CH2M·Jones Response: 
A thallium background value for Zone G groundwater was not established because only two grid 

wells were installed for Zone G. and thallium was not detected in these wells. No evidence was 

found of former operations which could have released thallium at SWMU 6. Because there is no 

indication that thallium is site-related. CH2M-Jones did not considered it a COC requiring 

remediation. However. as for arsenic. we are not opposed to periodic monitoring of groundwater 

(filtered and unfiltered) as part of the long-term monitoring expected to be conducted at SWMU 

6 for pesticides in groundwater. We agree to add thallium to the analyte list for key wells at the 

site as part of the CMS and CMf phases. 

3. Conclusion: 

In addition to the DOE. DDT. antimony. and nickel in the shallow groundwater. the Navy 

should include arsenic and thallium otherwise the Navy must establish a better geochemical 

argument to eliminate those constituents. 

CH2M-Jones Response: 
See responses to the two previous comments. 
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RFJRA/IMCR/CMSWP. Revision 0 
SWMU 6. Zone G 

Charleston Naval Complex 

Dated December 2002 

This RFIRA has a request for a No Further Investigation (NFl) for SWMU 6. The request is 

premature to be granted an Nfl status until the following issue has been resolved. 

1. PCBs in surface soil are identified as COCs and a CMS is recommended to address the 

PCBs in surface soil. No location of the contaminated soil has been identified. Please 

provide the specific location(s). depth. approximate area(s) to be delineated. and the 

approximate excavated volume. 

CH2M·Jones Response: 
The residual PCBs detected in surface soils at 1993 soil boring S06-BOS mayor may not still be 

present at the site. Because a groundwater monitoring well is co-located with the former soil 

boring location. the soil cannot be re-sampled to confirm the presence of PCBs. However. soil 

close to this location can be resampled and will be resampled as part of the CMS phase. 

The soils containing PCBs may have been removed as investigation-derived waste during the 

S06-BOS soil boring or G006GWOOS monitoring well installation processes. 

NFl can be approved at this time because the overall nature and extent of contamination has been 

adequately defined. The amount of sampling required as part of the CMS phase is minimal and 

not unusual for a CMS. Overall site risks are well within acceptable limits (see response to Susan 

Byrd comment 3 above). and PCBs have not been detected in subsurface soils or groundwater at 

the same location. Aroclor-12S4 is retained as COC because of this one potential "hot spot ". but 

not as a COC for human health protection levels based on statistical average of the exposure 

(UCL95 calculation in Appendix D-2 of RFIRA). 

A Sampling and Analysis Plan (SAP) wiJl be prepared as part of the CMS for addressing 

Aroc1or-12S4 concentrations in surface soil at this location. and any additional corrective 

measures reqUired for surface soil (0 to 1 foot below land surface) at this location will be 

summarized in the SWMU 6 Corrective Measures Implementation Plan. 
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RFI Report AddendumIIM Completion Report/CMS Work Plan, Revision 0 

SWMU 6, Zone G 

Charleston Naval Complex 

Dated August 14, 2003 

Comment Prepared by Susan Byrd 

The Department has reviewed the following response to comments but still has concerns 

regarding the responses to Comments 2 and 4. The BCT agreed that all RFI's or RFI 

Addendums would address the potential off-site migration of contamination to specific 

areas identified as closeout issues such as the water bodies, sewers, railroads, etc. In 

accordance with these closeout issues, the Department requests additional information 

regarding the potential migration of contamination to the nearby Cooper River via the 

drainage ditch. Comment 2 requests that Table 4-5 include a full data summary of all 

contamination detected instead of summarizing only the organic data. Referencing the 

Zone J effluent water sample EFF035 located 100 feet downstream of ditch sediment 

G006MOOOI does not fully address the potential contaminant migration from SWMU 6 to 

the drainage ditch sediment. Response to Comment 4 states that the Zone J Storm Water 

Evaluation Report Addendum evaluated the potential for contaminant migration to the 

Cooper River from this portion of the CNC and was found to not be a concern. To date, the 

Storm Water Evaluation Report has been submit and reviewed; however, no conclusions 

have currently been made at this stage of the investigation to eliminate areas of the various 

water bodies. 

CH2M-Jones Response: 

A revised Section 6.6, Potential Migration Pathways to Surface Water Bodies at the CNC, is 

included with this response to comments. This revised section discusses the offsite migration 

pathway in more detail, per a recent teleconference between Susan Byrd/SCDHEC, Jerry 

Stamps/SCDHEC, and Dean Williamson/CH2M-Jones. 

With regard to the request to include data for other detected chemicals (i.e., inorganics) in 

Table 4-5, it should be noted that no inorganic analyses were performed on this sediment 

sample. Per the sampling work plan, this sediment sample was analyzed for the key surface 

soil COCs (pesticides, PCBs, and PAHs). Table 4-5 lists all detections of chemicals that were 

analyzed for. 

With regard to the data for the Storm Water Evaluation Report, an excerpt from this report is 

attached, which contains the analytical data for sample EFF035, collected at the northern 

(downgradient) end of the stormwater ditch adjacent to SWMU 6. While this stormwater 
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report may not have been approved, these data are still relevant to considering whether runoff 

from SWMU 6 (which contributes surface water runoff to this ditch) contains contaminants 

that could be migrating offsite. No SWMU 6 surface soil COCs (pesticides, PCBs, or PAHs) 

were detected in this stormwater sample. No inorganic chemicals were detected in this sample 

above the ecological COPC screening criteria. 

Because the site soil has been remediated, the source of contaminants have been removed, and 

the sediment and stormwater samples from the drainage ditch do not indicate that 

contamination is present and migrating via the stormwater pathway, CH2M-Jones does not 

believe that this migration pathway is of concern. 
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1 6.6 Potential Migration Pathways to Surface Water Bodies at 

2 the CNC 
3 The nearest surface water body to Combined SWMU 6 is the Cooper River, which lies 

4 approximately 200 feet northeast of the site. A drainage ditch along the southeast side of the 

5 site receives stormwater runoff from SWMU 6 during large storm events. This drainage 

6 ditch is part of the CNC storm water system and discharges into the underground storm 

7 sewer adjacent to the site. The outfall for this part of the storm sewer is the Cooper River 

8 adjacent to Pier L. 

9 The excavation and removal of contaminated surface soil from the site, as described in this 

10 report, has eliminated the source of contaminated soil that migrate offsite via the 

11 stormwater runoff pathway. However, because of the historic surface soil contamination at 

12 SWMU 6, the potential for migration of contamination from the site to the Cooper River via 

13 the stormwater pathway (particulate or sediment transport) existed prior to conducting the 

14 various soil removal interim measures. In order to assess the degree to which runoff of 

15 contaminated soil may have impacted the existing drainage ditch, a sediment sample 

16 (G006MOOl) was collected from the drainage ditch as part of the investigation at SWMU 6. 

17 The sediment sample location, shown in Figure 5-1, was located downstream of the location 

18 where soil contamination was found closest to the ditch; thus, this location would be most 

19 likely contaminated if offsite contaminant migration via stormwater runoff was a significant 

20 pathway. The sediment sample was analyzed for pesticides, PCBs, and PAHs, since these 

21 were the key surface soil COPCs identified at SWMU 6. 

22 The results of the sediment analysis were discussed in Section 4.0 of this RFI Report 

23 Addendum/IM Completion Report/CMS Work Plan. Analytical results for detected 

24 compounds in the sample were all below RBCs and SSVs, indicating that contamination of 

25 the ditch has not occurred and that this migration pathway is not significant. 

26 In addition, the Navy /EnSafe team collected a stormwater sample from the northern 

27 (downstream) end of this ditch to assess the potential for contamination to be migrating into 

28 the Cooper River. Stormwater runoff from the southern and central portions of SWMU 6 

29 enters this ditch during significant rainfall events. The stormwater sample was analyzed for 

30 metals, VOCs, SVOCS, pesticides, and PCBs. No organic chemicals were detected in the 

31 stormwater sample and no detected inorganic chemicals exceeded the ecological COPC 

32 screening criteria. These data further confirm that the surface water runoff pathway is not 

33 of concern at this site. 
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Table 4.26.6 
Summary of AOC 633 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Soil: 
Removal of PCB-impacted soils 

Groundwater: 
No Groundwater Samples 
Collected. 

Nature and Extent of Contaminants 

Approximately 25 sample locations associated with AOC 633 were evaluated for the presence of 

contaminants between 1996 and 2000. Of those 25 samples, approximately five are within the 

boundaries of Drainage Basin 43. Surface, subsurface, and sediment samples were collected and 

analyzed for various constituents in order to delineate the nature and extent of potential 

contamination at the site. No detections of any compound were of particular interest in soil. 

Groundwater was not sampled as a part of this investigation. 

4.26.2 Storm Water Emuent Evaluation 

Two stonn water effluent samples were collected to detennine if constituents are migrating from the 

SWMUs/AOCs associated with Drainage Basin 43 into the Cooper River. Stonn water effluent 

sample EFF034 was collected at catch basin 43/3-C on March 2, 2002. Stonn water effluent sample 

EFF035 was collected from an open ditch near 43/2-A on March 2, 2002. Analytical detections for 

both EFF034 and EFF035 are presented in Table 4.26.7. 

Catch 
Basin! 

Table 4.26.7 
Storm Water Emuent Sampling Results 

Drainage Basin 43 

Screening Value ("gIL) 

Concentration 

4.311 
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Chronic 
Saltwater 
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Table 4,26.7 
Storm Water Effluent Sampling Results 

Drainage Basin 43 

Screening Value (l1g1L) 

Concentration 

Parameter 

Arsenic 4.80 

Calcium' 23,000 

Copper 5.00 

Lead 2.50 

Manganese 13 

Sodium' 59,000 

Zinc 35 

Barium 20 

Chromium 2.30 

Iron 7\0 

Magnesium* 36,000 

Potassium* 18,000 

Vanadium 4.00 

4.312 

Reference 
Concentration 

6.88 

53,455 

41.98 

33.63 

74.52 

395,333 

307.83 

60.31 

13.00 

4,134 

49,255 

23,678 

15.59 

Chronic 
Saltwater 
Screening 

Value 

NL 

NL 

2.90 

8.50 

NL 

NL 

86 

NL 

50 

NL 

NL 

NL 

NL 

Potential 
COPC 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
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Table 4,26.7 
Storm Water Effluent Sampling Results 

Drainage Basin 43 

Concentration 

P t <l'glL) 

Screening Value ("gIL) 

Reference 
C t ti 

Chronic 
Saltwater 
Screening 

V I 
Potential 
COPC 

----- - -- - -- --- -----

Notes: 
• = Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COpe. 

4.26.3 Pathway Evaluation 

Data collected during the investigative activities summarized above were used to evaluate the 

contaminant migration pathway scenarios described in Section 2.1.2 of the Storm Water EfJluent 

Evaluation Report and to determine the applicability of each scenario to Drainage Basin 43. Table 

4.26.8 summarizes the migration pathway scenarios. 

S 

Table 4.26.8 
Storm Water Contaminant Migration Pathway Scenario Summary 

Drainage Basin 43 

P th D . Ii I P th C , , It? 
----- ---- ---- - - ---- ----- --- ----

Ib waste in sheet flow catch basin storm water drainage 
pipeline Zone J 

cross connect exists from the sanitary sewer system to the 
stonn sewer Zone J 

4.26.3.1 Scenario la 

No 

Scenario I a evaluates the direct release of waste into a catch basin which subsequently travels 

through the storm water drainage pipeline into Zone J water bodies. The EBS for Facility 3902, the 

old Paint and Oil Storehouse within the boundaries of the "Old Corral" off of Hobson Ave., stated 

that in the early 1980's PCBs from used transformers have been released to the environment and 

may have impacted the Cooper River via storm water runoff. 
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Though past practices make this scenario complete, a review of historical information, RFI data, 

current site use, and the storm water effluent data from EFF034 and EFF035 do not presently 

identify contaminants that may be associated with past practices relating to direct releases of waste 

at these facilities. 

There were no potential storm water effluent COPCs identified for Drainage Basin 43 that require 

further characterization; therefore contaminant migration pathway scenarios I b through I d do not 

require further evaluation. 
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