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

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

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

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

NAVBASE on April 1, 1996. 

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

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

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

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

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

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

complete the RCRA Facility Investigation (RFI) for Solid Waste Management Units 

(SWMUs) 23 and 63, and Areas of Concern (AOC) 540 through 543 in Zone E of CNC All of 

these SWMUs and AOCs together are hereafter referred to as Combined SWMU 23 in this 

report. The location of this site in Zone E is shown in Figure 1-L Figure 1-2 shows an aerial 

photograph of the site. 

18 1.1 Background 
19 The Combined SWMU 23 area is located in and around Building 226. Prior to the 

20 construction of Building 226 in 1976, this area of Zone E originally included Buildings 1026, 

21 73, and 1387, which were all demolished prior to the construction of Building 226. Building 

22 1026 was used as a field electric shop and a storehouse. Building 73 was a battery charging 

23 area. No information is available regarding the historic operations at Building 1387. 

24 SWMU23 
25 SWMU 23 is located outside Building 226 on the northeast comer, and is the location of the 

26 former wastewater treatment system (WWTS) associated with Building 226. The WWTS 

27 building is a concrete structure built around 1983 to replace an older system. The newer 

28 WW1S was installed to handle chrome effluent, acid/ alkali effluent from metal plating, and 

29 cadmium effluent. The WWTS consisted of rinse water pumps, holding tanks, transfer 
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1 ptunps, a clarifier, a neutralization tank, and a plate and frame filter press. The WWTS is no 

2 longer in use. 

3 SWMU63 
4 SWMU 63 is in the area occupied by former Building 73, a battery charging station which 

5 operated from 1941 to approximately 1970. Currently the site is occupied by Building 226 

6 and it is used as a valve repair shop in support of the shipyard and as a storage building. 

7 AOC540 
8 AOC 540 consists of Building 226 and includes the former location of Building 73 (SWMU 

9 63). Operations conducted at AOC 540 include a former pump and valve test area, a plating 

10 area, and a hydraulic repair area. A wet scrubber, plating dip tanks, a sludge pit, and a 

11 waste treatment facility were associated with this facility. Currently, the former ptunp and 

12 valve test areas and the hydraulic repair areas in Building 226 are being used as a valve 

13 repair shop and for storage in support of the shipyard. The plating tanks are not being used. 

14 AOC541 
15 AOC 541 is the area of former Building 38, an oil storage house, which operated from 1909 

16 until 1939, and was demolished in 1970. No other information was found during the RFI 

17 regarding its historical operating practices. The site is currently an asphalt parking lot 

18 between Buildings 6 and 226, west of Building 226. 

19 AOC542 
20 AOC 542 is located in the area of former Building 22, which was a paint shop and 

21 oxyacetylene plant. Operations of the oxyacetylene plant began in 1922, and in 1943 the 

22 building was converted into a paint shop and served that purpose until it was demolished 

23 in 1976. During this period, paint stripping using chemicals and abrasives was conducted. 

24 Currently this site is an open paved area between Buildings 3, 6, and 226. 

25 AOC543 
26 AOC 543 is the site of former Building 1026, which was constructed in 1922 and used as a 

27 storehouse until 1943. From 1943 to 1955, the site was a field electric shop. From 1955 until 

28 approximately 1970, this site was used again as a storehouse. This area is now under the 

29 footprint of Building 226. 

30 A review of historical engineering drawings for the Combined SWMU 23 site shows that 

31 railroad lines were installed between 1929 and 1935 adjacent to and across Combined 

32 SWMU 23. A copy of the the site location from the Public Works Map of the Charleston 
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1 Navy Shipyard dated June 30, 1935, depicting the presence of railroad lines at the site is 

2 provided in Appendix A of this report. 

3 The materials of concern, which were indicated in the Finnl Zone E RFI Work Plan, Revision 1 

4 (EnSafe Inc. [EnSafel/ Allen & Hoshall, 1995) for these sites are as follows: 

5 • SWMU 23: Sulfuric acid, sodium metabisuifite, sodium hydroxide, potassium 

6 hydroxide, chromium, and cadmium. 

7 • SWMU 63: Acids and metals. 

8 • AOe 540: Acids, metals, hydraulic fluid, and petroleum hydrocarbons. 

9 • AOes 541 and 543: Petroleum hydrocarbons. 

10 • AOe 542: Acids, metals, paints, solvents, acetylene gas, and abrasive grit. 

11 This area of Zone E is zoned M-2 (marine industrial) for future land use. 

12 The RCRA Permit designated SWMU 23 for a RFI and the rest of the sites within Combined 

13 SWMU 23 for a Confirmatory Sampling Investigation (CSI). To fulfill the RFI objectives for 

14 SWMU 23 and the CSI objectives for the remaining sites, soil and groundwater samples 

15 were collected in accordance with the Final Zone E RFI Work Plan. Although the site is zoned 

16 for industrial land use, a focused Corrective Measures Study (CMS) Work Plan is also 

17 provided in this submittal, in order to address potential remedies for chemicals of concern 

18 (COCs) detected in site surface soil. 

19 The RFI was initially conducted by EnSafe, and the Zone E RFI Report, Revision 0 (EnSafe, 

20 1997) was prepared and submitted during 1997. Regulatory review was conducted on this 

21 document and a draft response to the comments from SCDHEC were prepared by the 

22 Navy /EnSafe team. These comments and responses are included in Appendix B of this 

23 document. 

24 1.2 Purpose of the RFI Report Addendum 
25 This submittal has been prepared by CH2M-Jones to complete the RFI for Combined 

26 SWMU 23 in Zone E of the CNC. This RFI Report Addendum includes a summary of 

27 previous RFI investigations and conclusions, and discusses the refinement of COCs, 

28 existing site conditions, and surrounding land use. 

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

30 Team (BCT) agreed that the following closeout issues should be considered: 
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1 • Starns of the RFI 

2 • Presence of metals (inorganics) in groundwater 

3 • Potential linkage to SWMU 37, Investigated Sanitary Sewer at the CNC 

4 • Potential linkage to AOC 699, Investigated Storm Sewer at the CNC 

5 • Potential linkage to AOC 504, Investigated Railroad Lines at the CNC 

6 • Potential linkage to surface water bodies (Zone J) 

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

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

9 Information regarding these issues is provided in this RFI Report Addendum to expedite 

10 evaluation of closure of the site. 

11 1.3 Report Organization 
12 This RFI Report Addendum consists of the following sections, including this introductory 

13 section: 

14 1.0 Introduction - Presents the purpose of the report and background information relating 

15 to the RFI Report Addendum. 

16 2.0 Summary of RFI Conclusions for Combined SWMU 23 - Summarizes the conclusions 

17 from the RFI investigations and risk evaluations for Combined SWMU 23, as presented 

18 in the Zone E RFl Report, Revision 0 (EnSafe, 1997). 

19 3.0 Interim Measures and UST/AST Removals at Combined SWMU 23- Provides 

20 information regarding any interim measures (IMs) or tank removal activities performed 

21 at the site. 

22 4.0 Summary of Additional Investigations - Summarizes information, if any, collected 

23 after completion of the Zone E RFI Report, Revision O. 

24 5.0 COPClCOC Refinement - Provides further evaluation of chemicals of potential concern 

25 (COPCs) based on RFI and additional data to assess them as COCs. 

26 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various site 

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

28 7.0 Recommendations - Provides recommendations for proceeding with the necessary 

29 corrective action process. 
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1 B.O CMS Work Plan for Combined SWMU 23- Provides recommendations for proceeding 

2 with the CMS for this site. 

3 9.0 References - Lists the references used in this document. 

4 Appendix A contains Figure A-I, which shows the site location from the Public Works Map 

5 of the Charleston Navy Shipyard dated June 30, 1935, depicting the presence of railroad 

6 lines at the site. 

7 Appendix B contains responses to SCDHEC comments for Combined SWMU 23 from the 

8 Zone E RFI Report, Revision 0 (EnSafe, 1997). 

9 Appendix C contains excerpts from the RFI report, including a summary of detections of 

10 chemicals and a groundwater flow map for the site vicinity. 

11 Appendix D contains a copy of underground storage tank (UST) Removal Report for USTs 

12 6A and 6B, prepared by the Environmental Detachment Charleston (DET, 1996). 

13 Appendix E contains the site-specific soil screening level (SSL) calculations for methylene 

14 chloride at Combined SWMU 23, for the paved and unpaved scenarios. 

15 All figures and tables appear at the end of their respective sections. 
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1 

2 

2.0 Summary of RFI Conclusions for Combined 
SWMU 23 

3 This section summarizes the results and conclusions from the soil and groundwater 

4 investigations conducted at Combined SWMU 23 during 1995 through 1997, as reported in 

5 the Zone E RFI Report, Revision 0 (EnSafe, 1997). Figure 2-1 shows the soil and groundwater 

6 sampling locations. 

7 The RFI report presented the results of these investigations and conclusions concerning 

8 contamination and risk, as summarized in the following sections. A further evaluation of 

9 COCs at this combined site is provided in Section 5.0. The relevant excerpts from the Zone E 

10 RFI Report, Revision 0, including summary tables of soil and groundwater detections and a 

11 groundwater flow map for the site vicinity, are provided in Appendix C. 

12 2.1 Soil Sampling and Analysis 
13 Soil was sampled during two sampling events at Combined SWMU 23. During the first 

14 sampling event, 19 surface and 15 co-located subsurface samples were collected. These 

15 boring locations were identified as E023SBOOl through E023SB003, E063SBOOl through 

16 E063SB003, E540SBOOl, E541SBOOl, E542SBOOI through E542SB007, and E543SBOOI through 

17 E543SB004. Four proposed subsurface samples were not collected due to subsurface 

18 obstructions. These samples were analyzed for volatile organic compounds (VOCs), 

19 semivolatile organic compounds (SVOCs), pesticides/polychlorinated biphenyls (PCBs), 

20 cyanides, metals, organotins and pH. There are no unpaved surface soils around the site. 

21 During the second sampling event, one surface and one co-located subsurface soil sample 

22 were collected. This boring was identified as E023SB004. The samples were analyzed for 

23 SVOCs and metals. 

24 2.1.1 Surface Soil Results 
25 During the initial RFI, surface soil detections of organic compounds were screened against 

26 the U.s. Environmental Protection Agency (EPA) Region III industrial risk-based 

27 concentrations (RBCs). Surface soil detections of inorganic compounds were evaluated 

28 against the EPA Region III industrial RBCs and the Zone E background reference 

29 concentrations (BRCs). Detected concentrations of organic and inorganic analytes exceeding 

30 their respective screening criteria are as follows: 
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1 • VOCs: No VOCs exceeded the screening criteria. 

2 • SVOCs: Benzo[a]pyrene equivalents (BEQs) in two surface soil samples exceeded their 

3 respective screening criteria. BEQs exceeded the industrial RBC of 780 micrograms per 

4 kilogram (/lg/kg) for benzo[a]pyrene in the sample from E023SB004 at 1,100 /lg/kg, and 

5 in the sample from E5425B005 at 1,690 /lg/kg. 

6 • Pesticides/PCBs: No pesticide detections exceeded the screening criteria. One PCB 

7 detection for aroclor-1254 exceeded its former industrial RBC of 740 /lg/kg in E5425B006 

8 at 1,200 /lg/kg. This value is below the current EPA Region III industrial RBC of 2.9 

9 mg/kg. 

10 • Dioxins: No dioxins were detected in surface soil samples. 

11 • Inorganics: No inorganics exceeded the screening criteria. 

12 2.1.2 Subsurface Soil Results 
13 During the RFI, subsurface soil detections of organic compounds were compared with 

14 generic soil screening levels (SSLs) (using a dilution attenuation factor [DAF]=10). 

15 Subsurface soil detections of inorganic compounds were compared with generic SSLs (using 

16 a DAF=10) and the Zone E BRCs. Detected concentrations of organic and inorganic 

17 compounds from subsurface soil samples are as follows: 

18 • VOCs: No VOCs exceeded the screening criteria. 

19 • SVOCs: No SVOCs exceeded the screening criteria. 

20 • PesticidesIPCBs: Two pesticides, alpha-BHC and dieldrin exceeded their respective SSLs 

21 in subsurface soil samples. Alpha-BHC exceeded its SSL of 0.4 /lg/kg in E542SB002 at 

22 3.3 /lg/kg. Dieldrin exceeded its SSL of 1 /lg/kg in E543SB004 at 4.5 /lg/kg. No PCBs 

23 exceeded their screening criteria. 

24 • Dioxins: Dioxins were detected in subsurface soil at TEQ concentrations ranging from 

25 0.026 to 6.8 ng/kg. These detections were not compared to SSLs in the Revision 0 Zone E 

26 RF1 report because no SSLs were available at the time the report was prepared. 

27 Currently, no generic SSLs are available for any dioxin congeners. EPA Region III's 

28 October 2000 RBC table provides an SSL for only the 2,3,7,8 TCDD congener of 4.3 

29 ng/kg (based on a DAF=lO). A single detection of this congener was reported in 

30 subsurface soil samples, at a concentration of 1.34 ng/kg, well below the EPA Region III 

31 SSL value. 

32 • Inorganics: Six inorganics (antimony, cadmium, cobalt, copper, lead, and nickel) were 

33 reported as exceeding the SSL screening value or BRe. Each of these chemicals were 

34 further evaluated in the fate and transport assessment portion of the RFI report and 

35 concluded to not be COCs for soil. 
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1 2.2 Groundwater Sampling and Analysis 
2 During the RFI for Combined SWMU 23, eight shallow groundwater monitoring wells 

3 identified as E023GWOOl, E063GWOOl, E063GW002, E542GWOOI through E542GW004, and 

4 E543GWOOI and one deep groundwater monitoring well identified as E023GWOID, were 

5 installed. Groundwater was sampled during four sampling events from 1996 to 1997. 

6 During the first two sampling events, groundwater samples were analyzed for VOCs, 

7 SVOCs, pesticides/PCBs, metals, cyanides, chlorides, sulfates, pH, and total dissolved 

8 solids (IDS). During the second sampling event, all of the above parameters except 

9 pesticides/PCBs were analyzed. During the third and fourth events, only inorganics, IDS, 

10 sulfates, chlorides and pH were analyzed. During the RFI, detections in groundwater 

11 samples were compared with the EPA Region III tap water RBCs, maximum contaminant 

12 levels (MCLs), and the Zone E BRCs for shallow and deep aquifers. 

13 2.2.1 Shallow Groundwater Results 
14 The detections in shallow groundwater samples were found as follows: 

15 • VOCs: The only detection of VOCs above screening criteria was acetone at 800 

16 micrograms per liter (/Lg/L) in well E543GWOOl. This detection exceeded the tap water 

17 RBC of 370 /Lg/L. No MCL has been established for acetone. 

18 • SVOCs: No SVOCs exceeded screening criteria. 

19 • Inorganics: The RFI report stated that among detected inorganic analytes, aluminum and 

20 iron exceeded their respective screening criteria. 

21 Aluminum was detected in well E542GWOOl at a concentration of 5,090 /Lg/L, above 

22 both its tap water RBC of 3,700 /Lg/L and the Zone E shallow groundwater BRC of 

23 2,810 /Lg/L. No MCL has been established for aluminum. 

24 Iron was detected in seven wells above its tap water RBC of 1,100 p.g/L. There is no 

25 primary MCL for iron. No shallow groundwater BRC has been established for iron in 

26 ZoneE. 

27 • PesticidesJPCBs: There were no pesticide or PCB detections above laboratory detection 

28 limits. 

29 2.2.2 Deep Groundwater Results 
30 The following detections were found in the deep groundwater samples at the site: 

31 • VOCs: There were no VOC detections above laboratory detection limits. 

32 • SVOCs: There were no SVOC detections above screening criteria. 

33 • Inorganics: There were no inorganic detections above screening criteria. 
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1 • PesticidesIPCBs: There were no pesticide or PCB detections above laboratory detection 

2 limits. 

3 2.3 RFI Human Health Risk Assessment (HHRA) 
4 The Zone E RFI Report, Revision a (EnSafe, 1997) used a fixed-point risk evaluation (FRE) 

5 approach at this site. The FRE considered site resident and site worker scenarios during the 

6 FRE. The detailed risk assessment for the combined SWMU 23 sites are presented in 

7 Sections 10.4.6 of the RFI report. 

8 2.3.1 Soils 

9 The RFI report concluded that the site did not present unacceptable risks for the industrial 

10 worker scenario. For the future unrestricted (i.e., residential) land use scenario, BEQs and 

11 lead were identified as COCs for surface soil. The RFI report did not identify any COCs in 

12 the subsurface soil at Combined SWMU 23. 

13 2.3.2 Groundwater 
14 No COCs were retained in shallow or deep groundwater at Combined SWMU 23. 

15 2.4 RFI Conclusions and Recommendations 
16 The Zone E RFI Report, Revision a recommended that a CMS be conducted for surface soil 

17 COCs (BEQs and lead) at Combined SWMU 23. 
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1 

2 

3.0 Summary of Interim Measures and USTI AST 
Removals at Combined SWMU 23 

3 3.1 UST/AST Removals 
4 Two aboveground storage tanks (ASTs) identified as 226-1 and 226-2, which are associated 

5 with Building 226, were located at AOC 542. Both ASTs were put into service in 1976. AST 

6 226-1 was located on the west end and mounted flush to Building 226. AST 226-1 had a 500-

7 gallon capacity and was used for providing heating fuel oil for Building 226's boiler. AST 

8 226-2 was located adjacent to the south side of the building. AST 226-2 had a 350-gallon 

9 capacity and was used to store hydraulic fluid for a testing facility located inside Building 

10 226. Between October 1, 1997 and November 26,1997, both ASTs were removed, drained, 

11 cut open at both ends, steamed cleaned, and recycled. No pitting, corrosion, or holes were 

12 found on either AST. No soil samples were taken during the time of the closure because the 

13 ASTs were located on concrete and asphalt pavement, and no exposed soils were located in 

14 the vicinity of the ASTs. 

15 Two USTs, identified as 6A and 6B, were located under a concrete cap in the middle of the 

16 asphalt-paved parking lot area northeast of Building 6. Both the USTs were put into service 

17 in 1967. USTs 6A and 6B both had 2,500-gallon capacities and contained No.2 fuel oil, 

18 which served Buildings 6 and 226. Between April 24, 1996 and May 15, 1996, both USTs 

19 were removed, drained, and cleaned. The two tanks were cut up and recycled as scrap, and 

20 the asphalt and the concrete removed during the excavation were disposed of as 

21 construction debris. Several holes of y,-inch or less diameter were found in the upper 

22 portion of USTs 6A and 6B. After the excavation, soil samples were taken from the bottom 

23 of the UST pit and along the associated piping. The UST closure report (DET, 1996) is 

24 included as Appendix D. 

25 A corrective action plan (CAP) has been prepared by CH2M-Jones under the SCDHEC UST 

26 Program for this site, which is identified as Zone E Site-26. The CAP proposes soil 

27 excavation and a groundwater monitoring plan. The recommended corrective action in the 

28 CAP is to advance additional soil borings in order further delineate soil, remove identified 

29 soil, and continue to monitor the groundwater for a period of 18 months. 

30 3.2 Interim Measures 
31 An 1M is being proposed for UST-related excavation as part of the UST program to remove 

32 petroleum-contaminated soils. 
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1 4.0 Summary of Additional Investigations 

2 No additional investigations have been conducted at Combined SWMU 23 under the RCRA 

3 program since the RFI field investigations conducted by the Navy /EnSafe team during the 

4 period of 1995-1997. 
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1 5.0 COPC/COC Refinement 

2 The Zone E RFI Report, Revision a (EnSafe, 1997) identified BEQs and lead as COCs for 

3 Combined SWMU 23 for the future tmrestricted (i.e., residential) land use scenario, and 

4 concluded that the site did not present unacceptable risks for the industrial land use 

5 scenario. The Navy /CH2M-Jones team is recommending Combined SWMU 23 for future 

6 industrial land use only, and is proposing land use controls (LUCs) at this site for that 

7 purpose. 

8 No COCs were identified at this site for the industrial land use scenario in the Zone E RFI 

9 Report, Revision O. However, one surface soil BEQ result (1.67 mg/kg at boring E542SB005) 

10 exceeded the CNC sitewide BEQ reference concentration of 1.304 mg/kg. 1n addition, as 

11 discussed further in Section 6.3, three surface soil samples (LE037SB009, LE037SB010, and 

12 LE037SB012) collected as part of the SWMU 37 investigation, had BEQ concentrations above 

13 this reference concentration at 1.48, 1.37, and 73.5 mg/kg, respectively. For this reason, 

14 BEQs are identified as COCs for the industrial land use scenario for Combined SWMU 23. 

15 Currently, the site is paved and all BEQ exceedances are beneath pavement, so there is no 

16 current exposure concern. However, a CMS is recommended to ensure that unacceptable 

17 exposures may occur in the future. 

18 The CNC BCT has agreed that soil VOC data will be rescreened against generic SSLs, using 

19 a DAF=l. Four VOCs, acetone, methylene chloride, toluene and total xylenes, were detected 

20 in soil; these data are presented in Table 5-1. One of the detected VOCs, methylene chloride, 

21 was detected in surface and subsurface soil above the generic SSL (DAF=l). The methylene 

22 chloride exceedances are discussed below. 

23 5.1 Soil COCS 

24 5.1.1 Methylene Chloride 
25 Methylene chloride detections in soil are summarized in Table 5-1. There were two 

26 detections of methylene chloride above the laboratory detection limits. One detection was in 

27 the surface soil sample from E543SB002 at an estimated value of 0.002 mg/kg, and the other 

28 detection was in the subsurface soil sample from E063SB002 at an estimated value of 0.018 

29 mg/kg. The surface soil detection is below the residential RBC for methylene chloride of 85 

30 mg/kg, indicating that methylene chloride does not pose a direct exposure concern. 
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1 Both detections of methylene chloride exceed the generic SSL (with a DAF=l) of 0.001 

2 mg/kg. Site-specific SSLs (for both the paved and lU1paved scenarios) were calculated for 

3 this site and are 0.199 mg/kg and 0.019 mg/kg for the paved and lU1paved scenarios, 

4 respectively. Appendix E provides copies of the calculation tables for these SSLs. Both 

5 detections of methylene chloride are below the more conservative SSL for the lU1paved 

6 scenario of 0.019 mg/kg, indicating that these soil concentrations are not a leaching 

7 concern. 

8 Methylene chloride was detected in two of the field sample and in one laboratory quality 

9 control (QC) blank samples associated with the Combined SWMU 23 sample data group 

10 (SDG 23386) at concentrations ranging from 4 to 10 micrograms per kilogram (/Lg/kg), as 

11 shown in Appendix C. Methylene chloride is a recognized common laboratory contaminant 

12 and has been widely detected previously in many blanks associated with CNC samples. 

13 Based on EPA's "ten times rule," methylene chloride at concentrations up to 100 parts per 

14 billion (ppb) may be considered as possible laboratory contamination. Because of its 

15 presence at relatively low concentrations in the QC blanks and its reported presence in two 

16 soil samples well below 100 ppb, it is likely that methylene chloride detections are due to 

17 laboratory contaminant. Therefore, methylene chloride is not considered a COCo 

18 5.2 coe Summary 
19 BEQs in surface soil were identified as COCs at Combined SWMU 23 for the industrial land 

20 use scenario at this site. BEQs and lead in surface soils were identified as COCs for 

21 =estricted (i.e., residential) land use for the site. 

22 Based on this evaluation, the site is recommended for continued and future industrial land 

23 use. Such use is appropriate given the location of these facilities within the heavily 

24 industrialized portion of the CNC and consistent with previous BCT agreements regarding 

25 RCRA investigation and assessment processes. 

26 A focused CMS is recommended for this site to evaluate LUCs or other potential remedies. 

27 Should a future property owner decide to use the property for =estricted land use, the 

28 future owner may make a demonstration that the property is suitable for the proposed use 

29 or perform the necessary additional investigations and remediation, as necessary for that 

30 proposed use. 
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TABLE 5-1 

-''''''' 
Concentrations of Methylene Chloride, Acetone, Toluene, and Total Xylenes in Soil at Combined SWMU 23 
RFI Report Addendum and CMS Work Plan, Combined SWMU 23, Zone E, Charleston Naval Complex 

EPA Region 
Date Concentration III Residential SSL 

Analyte Station ID SamplelD Collected (mg/kg) Qualifier RBC (DAF=l) 

Methylene Chloride 85 0.001 

Surface Soil 0235BOOl 0235B0010l 08130/95 0.005 U 

0235B002 0235B00201 10/13195 0.006 U 

0235B003. 0235800301. 08129/95 0.005 U 

0635B001. 0635800101. 10/11/95 0.006 U 

0635B002. 0635800201. 08130/95 0.005 U 

06358003a 0635800301a 08130/95 0.005 U 

5405BOOla 5405800101a 08129/95 0.005 U 

5415BOOla 5415BOO10la 08129/95 0.005 U 

5425BOOl 5425BOO10l 08130/95 0.018 U 

5425B002 5425B00201 08130/95 0.005 U 

5425B003a 5425800301a 08129/95 0.005 U 

54258004a 5425800401a 08130/95 0.006 U 

54258005 5425BOO501 08130/95 0.019 U 

5425B006 5425BOO601 10/13195 0.013 U 

54258007 5425BOO701 10/13195 0.028 U 

5435B002b 5435800201b 08130/95 0.002 J 

5435B003 5435B00301 08130/95 0.032 U 

5435BOO4 5435BOO401 08130/95 0.006 U 

Methylene Chloride 85 0.001 

Subsurface Soil 02358001 0235B00102 10/1311995 0.005 U 

0235B002 0235B00202 10/1311995 0.005 U 

0635BOOlb 0635800102b 08130/1995 0.006 U 

0635B002a 0635800202. 08130/1995 0.018 J 

0635B003. 0635800302a 08130/1995 0.006 U 

54058001 a 5405800102a 08130/1995 0.005 U 

5425BOOl 5425B00102 08129/1995 0.017 U 

5425B002 5425B00202 08129/1995 0.026 U 

5425B003. 5425800302a 08130/1995 0.006 U 
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TABLE 5-1 

',;,," 
Concentrations of Methylene Chloride, Acetone, Toluene, and Total Xylenes in Soil at Combined SWMU 23 
RFI Report Addendum and eMS Work Plan, Combined SWMU 23, Zone E, Charleston Naval Complex 

EPA Region 
Oate Concentration III Residential SSL 

Analyte Station 10 Sample 10 Collected (mg/kg) Qualifier RBC (OAF=1) 

Methylene Chloride 

Subsurface Soil 5425B005 5425B00502 08129/1995 0.015 U 85 0.001 

5425B006 5425B00602 08129/1995 0.006 U 

5435BOOl 5435B00102 10/11/1995 0.032 U 

5435B002b 5435BOO202b 10/1311996 0.005 U 

5435B003 5435BOO302 10/11/1995 0.023 U 

5435B004 5435BOO402 08130/1995 0.005 U 

Acetone 

Surface Soil E0235BOOl 0235600101 10/1311995 0.011 U 780 0.8 

E0235B002 0235B00201 10/1311995 0.200 U 

E0235B003 0235600301. 08130/1995 0.011 U 

E0635BOOl 0635B00101. 08130/1995 0.011 U 

E0635B002 0635B00201. 08130/1995 0.011 U 

E063SB003 0635600301. 08130/1995 0.011 U 

E5405BOOl 540SBOOl 01. 0813011995 0.011 U 

E5415BOOl 541SB0010l. 08130/1995 0.011 U 

E5425BOOl 5425B0010l 08129/1995 0.011 U 

E5425BOO2 5425B00201 08129/1995 0.011 U 

E542SB003 5425BOO301. 0813011995 0.011 U 

E542SB004 542SBOO401. 08130/1995 0.011 U 

E5425B005 5425B00501 08129/1995 0.011 U 

E5425B006 5425B00601 08129/1995 0.011 U 

E542SB007 5425B00701 08130/1995 0.170 U 

E5435B002 543SBOO201 b 10/1311995 0.012 U 

E5435B003 5435BOO301 10/11/1995 0.018 U 

E543SBOO4 5435600401 08130/1995 0.011 U 

Acetone 

Subsurface Soil E0235BOOl 0235B00102 10/1311995 0.011 U NA 0.8 

E023SBOO2 0235600202 10/1311995 0.021 U 

E0635BOOl 063SB00102b 08130/1995 0.012 U 
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TABLE 5-1 

-"-""",,,, 
Concentrations of Methylene Chloride, Acetone, Toluene, and Total Xylenes in Soil at Combined SWMU 23 
RFI Report Addendum and CMS Work Plan, Combined SWMU 23, Zone E, Charleston Naval Complex 

EPA Region 
Date Concentration III Residential SSL 

Analyle Station 10 Sample 10 Collected (mglkg) Qualifier RBC (OAF=1) 

Acetone 

Subsurface Soil E063SB002 063SB00202a 08130/1995 0.011 UJ NA 0.8 

E063SB003 063SB00302a 08/30/1995 0.012 U 

E54OSB001 540SB00102a 08130/1995 0.071 U 

E542SB001 542SB00102 08129/1995 0.011 U 

E542SB002 542SB00202 08129/1995 0.100 

E542SB003 542SB00302a 08130/1995 0.011 U 

E542SB005 542SB00502 08129/1995 0.012 U 

E542SB006 542SBOO602 08129/1995 0.012 U 

E543SB001 543SB00102 10/11/1995 0.031 U 

E543SB002 543SB00202b 10/1311996 0.011 U 

E543SB003 543SB00302 10/11/1995 0.040 U 

E543SB004 543SB00402 0813011995 0.027 U 

Toluene 

Surface Soli E023SB001 023SB00101 10/1311995 0.005 U 1,600 0.6 

E023SB002 023SB00201 10/1311995 0.006 U 

E023SB003 023SB00301a 0813011995 0.005 U 

E063SB001 063SBOO101a 08130/1995 0.006 U 

E063SB002 063SB00201. 08/30/1995 0.005 U 

E063SB003 083SB00301. 08130/1995 0.005 U 

E54OSB001 540SB00101. 08130/1995 0.005 U 

E541SB001 541SB00101. 08130/1995 0.002 J 

E542SB001 542SB00101 08129/1995 0.006 U 

E542SB002 542SB00201 08129/1995 0.005 U 

E542SB003 542SB00301. 08130/1995 0.005 U 

E542SB004 542SB00401 a 08130/1995 0.006 U 

E542SB005 542SB00501 08/29/1995 0.002 J 

E542SB006 542SBOO601 0812911995 0.005 U 

E542SB007 542SB00701 08/30/1995 0.028 U 

E543SB002 543SB00201 b 10/1311995 0.006 U 

E543SB003 543SB00301 10/11/1995 0.006 U 

Toluene 
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TABLE 5-1 

Concentrations of Methylene Chloride, Acetone, Toluene, and Total Xylenes in Soil at Combined SWMU 23 
RFI Report Addendum and CMS Work Plan, Combined SWMU 23, Zone E, Charleston Naval Complex 

EPA Region 
Date Concentration III Residentiat SSL 

Analyte Station 10 Sample ID Collected (mg/kg) Qualifier RBC (OAF=1) 

Surface Soil E5438B004 5438B00401 08130/1995 0.006 U 1,600 0.6 

Toluene 

Subsurface Soil E0238BOOI 0238B00102 1011311995 0.005 U NA 0.6 

E0235B002 0235B00202 10/1311995 0.005 U 

E0638BOOI 0638600102b 08130/1995 0.006 U 

E0638B002 0638600202. 08130/1995 0.006 J 

E0638B003 0638600302. 08130/1995 0.006 U 

E5408BOOI 5408B00102. 08130/1995 0.005 U 

E5428BOOI 5428B00102 08129/1995 0.006 U 

E54286002 5428B00202 0812911995 0.026 U 

E5428B003 5425600302. 08130/1995 0.006 U 

E5428B005 5428B00502 08129/1995 0.006 U 

E5428B006 5428BOO602 08129/1995 0.006 U 

E5438BOOI 5438B00102 10/1111995 0.005 U 

E5438B002 5435B00202b 1011311996 0.005 U 

E5438B003 5438B00302 10/11/1995 0.006 U 

E5438B004 5438B00402 08130/1995 0.005 U 

Xylenes (Total) 

Surface Soil E023SBOOI 0235B0010l 10/1311995 0.005 U 16,000 9 

E0238B002 0235600201 10/1311995 0.002 J 

E0238B003 0238600301. 08130/1995 0.005 U 

EQ6356001 0635600101. 08130/1995 0.006 U 

E0635B002 0635600201. 0813011995 0.005 U 

E0635B003 0635600301. 08130/1995 0.005 U 

E5405BOOI 5405600101. 0813011995 0.005 U 

E5415BOOI 5415B0010l. 0813011995 0.002 J 

E5425BOOI 5425B0010l 08129/1995 0.006 U 

E5425B002 5425B00201 08129/1995 0.005 U 

E5425B003 5425B00301. 08130/1995 0.005 U 

Xylenes (Tot.l) 16,000 9 

Surface Soil E5425B004 5425800401. 0813011995 0.006 U 
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Concentrations of Methylene Chloride, Acetone, Toluene, and Total Xylenes in Soil at Combined SWMU 23 
RFI Report Addendum and CMS Work Plan, Combined SWMU 23, Zone E, Charleston Naval Complex 

EPA Region 
Date Concentration III Residential SSL 

Analyte Station ID SamplelD Collected (mg/kg) Qualifier RBC (DAF=l) 

E542SB005 542SB00501 08129/1995 0.005 U 

E542SB006 542SBOO601 08129/1995 0.005 U 

E542SB007 542SB00701 08130/1995 0.028 U 

E543SB002 543S800201 b 10/1311995 0.003 J 

E543SB003 543SB00301 10/11/1995 0.006 U 

E543SB004 543SB00401 08130/1995 0.006 U 

Xylenes (Total) 

Subsurface Soil E023SB001 023SB00102 10/1311995 0.005 U NA 9 

E023SB002 023S800202 10/1311995 0.005 U 

E063SB001 063SBOO102b 0813011995 0.006 U 

E063SB002 063SBOO202a 08130/1995 0.006 UJ 

E063SB003 063SB00302a 08130/1995 0.006 U 

E540SB001 540S800102a 08130/1995 0.005 U 

E542SB001 542SB00102 0812911995 0.006 U 

E542SB002 542SB00202 08129/1995 0.026 U 

E542SB003 542SB00302a 08130/1995 0.006 U 

E542SB005 542SB00502 08129/1995 0.006 U 

E542S8006 542SBOO602 08129/1995 0.006 U 

E543SB001 543SB00102 10/11/1995 0.005 U 

E543SB002 543SB00202b 10/1311996 0.005 U 

E543SB003 543SB00302 1011111995 0.006 U 

E543SB004 543SB00402 08130/1995 0.005 U 

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

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

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 quanitification limit. 

U Indicates that the analyte was analyzed for but not detected above the method detection limit. 
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1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 The Zone E RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUsl AOCs within Zone E of 

5 the CNC, including Combined SWMU 23. With the submission of this RFI Report 

6 Addendum, the RFI is considered to be complete. 

7 The RFI report for Combined SWMU 23 identified BEQs and lead as COCs for surface soils 

8 under the unrestricted (i.e., residential) land use scenario. Based on the discussion 

9 presented in Section 5.0, no COCs have been identified for soil or groundwater at 

10 Combined SWMU 23 for industrial land use. 

11 The remaining subsections address the issues that the BCT agreed to evaluate prior to site 

12 closeout. Although a No Further Action (NFA) designation is not being requested, these 

13 issues are presented to facilitate decision-making at the site. 

14 6.2 Presence of Inorganics in Groundwater 
15 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

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

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

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

19 quantitation limit. 

20 There were no detections of arsenic in shallow or deep wells above the MCLs at Combined 

21 SWMU 23. There were no detections of antimony above laboratory detection limits in 

22 shallow or deep wells in any of the groundwater samples at the site. There were 

23 intermittent thallium detections in shallow groundwater at the site, but only one detection 

24 in the sample from well E063GW002 at a concentration of 5.7 /Lg/L, exceeded the MCL of 2 

25 /Lg/L. This detection is below the Zone E maximum background concentration of 5.8 /Lg/L 

26 in shallow groundwater. Table 6-1 shows thallium detections in groundwater at this site. 

27 Thallium detections in groundwater at the site do not point to a site-specific source, but 

28 represent background conditions. Therefore, further evaluation of this issue is not 

29 warranted. 
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1 6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
2 Sewers at the CNC 
3 Several investigation activities related to the RFI for SWMU 37 (Sanitary Sewer) were 

4 conducted in the vicinity of SWMU 23. As shown in Figure 6-1, well E037GW002 was 

5 installed on the west side of Building 226. Groundwater samples from this well do not 

6 indicate the presence of contamination. 

7 In addition, four Geoprobe groundwater samples (LE037GP061, LE037GP062, LE037GP063, 

8 and LE037GP064) were collected from along Truxtun Avenue on the northern edge of 

9 Combined SWMU 23. No VOCs were detected in these samples. These unfiltered 

10 groundwater samples had turbidity ranging from 39 to 102 nephelometric turbidity units 

11 (NTUs), and the metals results are not considered representative of actual groundwater 

12 quality. 

13 Four soil borings (LE037SB009, LE037SBOlO, LE037SBOll, and LE037SBOI2) were installed 

14 west of and adjacent to Building 226 as part of the SWMU 37 investigation. These four 

15 samples were collected at the former location of AST 219, used to store fuel oil and 

16 connected to former USTs 6A and 6B. BEQ concentrations in surface soil samples collected 

17 at these four borings were 1.48, 1.37. 0.59, and 73.5 mg/kg, respectively. Three of these 

18 values exceed the CNC BEQ sitewide reference concentration of 1.304 mg/kg. Although 

19 installed to assess impacts to the sanitary sewer, these elevated BEQs may be related to the 

20 long-time handling of fuel at the site, rather than being an indication of impacts to the 

21 sanitary sewer. BEQs were previously identified as COCs for residential land use. Based on 

22 the exceedances of the sitewide reference concentration in these samples, BEQs should also 

23 be considered COCs for industrial land use. 

24 It was previously noted by SCDHEC in a review of the RF1 Report Addendum for SWMU 

25 67 that several results for mercury in these soil samples were elevated. Additional 

26 assessment of mercury in these soil borings is being conducted as part of the SWMU 67 RF1 

27 activities. 
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1 Based on a review of these soil and groundwater samples, there does not appear to have 

2 been any impact to the sanitary sewers from this site. Therefore, further evaluation of this 

3 issue is not warranted. 

4 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
5 at the CNC 
6 No direct connection from these sites to the storm sewers are known to exist. AOC 540, the 

7 new plating shop, was built in 1976. SWMU 23, the new plating shop wastewater treatment 

8 plant, was built in 1983. Both of these facilities were constructed after 1972, which is when 

9 industrial discharges to the combined stormwater / sanitary sewer ceased. Thus, neither of 

10 these units would be expected to have discharged to or impacted the storm sewer. 

11 AOC 541, a former oil storage shop that operated until 1939, is not known to have had any 

12 operations that discharged wastes to the sanitary sewer. There could have been some 

13 releases of oils to the storm sewer during its operational period. However, because these 

14 operations ceased over 60 years ago and because oils are generally biodegradable in the 

15 environment, it is likely that any releases that might have occurred from this unit to the 

16 storm sewer attenuated long ago. In addition, the storm sewer outfall sampling being 

17 conducted by the Navy /EnSafe team will indicate whether any contaminants are 

18 discharging from the storm sewers. 

19 AOC 542, former oxyacetylene plant and former paint shop, was demolished in 1976. The 

20 acetylene production effort may have produced wastewaters containing calcium hydroxide 

21 and would have had a high pH. Wastewater form the acetylene production process might 

22 have been released from this unit to the storm sewer. However, it would not be expected to 

23 have had a lasting environmental effect, since any high pH residuals would be neutralized 

24 over time and calcium is not toxic. During its operation as a paint shop, there could have 

25 been releases of paints or solvents. Thus, assessment of groundwater samples collected as 

26 part of the AOC 699 investigation (storm sewer) in the vicinity of AOC 542 were evaluated. 

27 Four Geoprobe samples (LE699075, LE699076, LE699077, LE699078) were collected within 

28 or close to the former location of AOC 542 along the stormsewer that passes through this 

29 area, as shown in Figure 6-1. No VOCs were detected in these samples. These unfiltered 

30 groundwater samples had turbidity ranging from 176 to 558 NTUs, and the metals results 

31 are not considered representative of actual groundwater quality. 

32 Based on these findings, no impacts to the storm sewer appear to have occurred and further 

33 evaluation of this issue is not warranted. 
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1 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
2 at the CNC 
3 There are no known linkages to Combined SWMU 23 and the investigated railroad lines. 

4 6.6 Potential Migration Pathways to Surface Water Bodies at 
5 the CNC 
6 The nearest surface water body to Combined SWMU 23 is the Cooper River, which lies 

7 approximately 265 feet east of the site. The only potential migration pathway from the site 

8 to surface water is via overland flow via stormwater runoff. The entire site is covered with 

9 buildings and pavement, which eliminates contact of surface soil with stormwater. 

10 Similarly, runoff directed to the storm sewer system, which discharges to the Cooper River, 

11 does not contact the surface soil. Therefore, no further evaluation of a potential pathway for 

12 contaminant migration via stormwater runoff is warranted. 

13 6.7 Potential Contamination in OillWater Separators (OWSs) 
14 There is one OWS located at the Combined SWMU 23 site. The OWS is located on the 

15 western side of Building 226 and is fed by trench drains in the repair facility. Groundwater 

16 collected from the vicinity of the OWS does not indicate that the groundwater is impacted. 

17 6.8 Land Use Controls (LUCs) 
18 The Navy /CH2M-Jones team is proposing that this site be used only for industrial land use. 

19 LUCs restricting the land use to industrial use only will be implemented by the BCT. The 

20 LUC issue will be addressed in the CMS Work Plan and CMS Report for Combined SWMU 

21 23. 
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TABLE 6-1 
Concentrations of Thallium in Groundwater at Combined SWMU 23 
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CHARLESTON NAVAL COMPLEX 

REVISION 0 
NOVEMBER 2002 

RFI Report Addendum and CMS Work Plan, Combined SWMU 23, Zone E, Charleston Naval Complex 

EPA Region ZoneE 
Date Concentration III Tap Water Background 

Analyte Station 10 Sample 10 Collected (pgIL) Qualifier RBC MCl Cone. 

Thallium E063GW001 E063GWOO201 04/1811996 5 U 0.26 2 5.4 

E063GWOO202 08/07/1996 2.7 U 

E063GW00203 1211211996 5.3 J 

E063GW00204 02121/1997 5 U 

E063GW002 E063GW00201 04/19/1996 5 U 

E063GW00202 08/071996 2.7 U 

E063GW00203 1211311996 5.7 J 

E063GW00204 02121/1997 5 U 

E542GWOO1 E542GWOO101 04/2311996 5 U 

E542GWOO102 0810511996 2.7 U 

E542GW00103 1210411996 3.3 J 

E542GW00104 02119/1997 5 U 

E542GW003 E542GW00301 0412211996 5 U 

E542GWOO302 08105/1996 4.2 J 

E542GWOO303 1210411996 2.7 UJ 

E542GW00304 02120/1997 5 U 

E542GWOO4 E542GW00401 0412217996 5 U 

E542GWOO402 08106/1996 2.7 U 

E542GWOO403 1210511996 3.3 J 

E542GWOO404 0212011997 5 U 

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

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

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

UJ Indicates that the detection limit is estimated. The analyte was analyzed for but qualified as not detected; the result is estimated. 
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7.0 Recommendations 

RFI REPORT ADDENDUM & CMS WORK PLAN, COMBINED SWMU 23, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
NOVEMBER 2002 

The Zone E RFI Report, Revision 0 (EnSafe, 1997) identified BEQs and lead in surface soils as 

COCs for unrestricted (i.e., residential) land use at Combined SWMU 23. BEQs in surface 

soil were identified as COCs for the industrial land use scenario. 

A focused CMS is recommended for this site to evaluate potential remedies. Section 8.0 

presents this focused CMS Work Plan. Should a future property owner decide to use the 

property for unrestricted land use, the future owner may make a demonstration that the 

property is suitable for the proposed use or perform the necessary additional investigations 

and remediation, as necessary, for that proposed use. 
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1 8.0 CMS Work Plan for Combined SWMU 23 

2 BEQs and lead were identified as COCs in surface soil for the unrestricted (i.e., residential) 

3 land use scenario at Combined SWMU 23. BEQs in surface soil were identified as COCs for 

4 the industrial land use scenario. Only one soil boring location, E023SB004, is located in an 

5 unpaved area and is the location of elevated lead detection at 434 mg/kg in the duplicate 

6 sample from this location. The BEQ concentration at this location is 1,116 JLg/kg, which is 

7 below the CNC sitewide reference concentration of 1,304 JLg/kg. All other areas of the site 

8 are paved. Therefore, the exposed surface soil at the site with BEQ- or lead-containing soils 

9 is minimal and there is currently no unacceptable exposure or risk from these COCs for 

10 current industrial use; however, it is feasible that in the future, should site conditions 

11 change, some exposure could occur. Therefore, a CMS should be conducted to evaluate 

12 potential corrective measures and identify an appropriate remedy for the site. 

13 This section presents a focused CMS work plan. Media cleanup standards (MCSs) are 

14 identified for COCs, and potential remedies that should be evaluated are also presented. 

15 8.1 Remedial Action Objectives 
16 Remedial action objectives (RAOs) are medium-specific goals that the remedial actions are 

17 designed to accomplish in order to protect human health and the environment by 

18 preventing or reducing exposures under current and future land use conditions. The RAOs 

19 identified for the surface soil at Combined SWMU 23 are being chosen to prevent ingestion 

20 and direct/ dermal contact with surface soil containing COCs at unacceptable levels. No 

21 remedial actions are required for subsurface soil or groundwater at Combined SWMU 23. 

22 8.2 Remedial Goal Options and Media Cleanup Standards 
23 Throughout the process of remediating a hazardous waste site, a risk manager uses a 

24 progression of increasingly acceptable site-specific media levels in considering remedial 

25 alternatives. Under the RCRA program, remedial goal options (RCOs) and MCSs are 

26 developed at the end of the risk assessment in the RFI/Remedial Investigation (RI) 

27 programs, before completion of the CMS. 

28 RCOs can be based on a variety of criteria, such as specific incremental lifetime cancer risk 

29 (ILCR) levels (e.g., lE-04, IE-OS, or 1E-06), HI levels (e.g., 0.1, 1.0, 3.0), or site background 

30 concentrations. For a particular RCO, specific MCSs can be determined as target 
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1 concentration values. Achieving these MCSs is accepted as demonstrating that RGOs and 

2 RAOs have been achieved. Achieving these goals should promote the protection of human 

3 health and the environment, while achieving compliance with applicable state and federal 

4 standards. 

5 The exposure medium of concern for Combined SWMU 23 is surface soil impacted by BEQs 

6 and lead. Because Combined SWMU 23 is located within a highly developed area of the 

7 CNC and there are no surface water bodies in the immediate vicinity of the site, ecological 

8 exposures were not considered applicable for evaluation. 

9 The general vicinity around Combined SWMU 23 within Zone E has elevated 

10 concentrations of BEQs, making it unfit for future unrestricted (Le., residential) land use. 

n For BEQs, the target MCS for surface soil should be the sitewide reference concentration of 

12 1.304 mg/kg, which was developed by the BCT. For lead within Zone E, the MCS is the 

13 EPA target cleanup goal of 400 mg/kg for unrestricted land use. An MCS will be met if the 

14 site statistical estimates of concentrations are similar to the background statistical estimates. 

15 For point comparisons between site and background levels, site concentration ranges may 

16 be compared with the ranges of background concentrations. The EPA Region IV residential 

17 land use value for lead in soil of 400 mg/kg, or a sitewide average similar to that in Zone E, 

18 are potential practical MCSs for this area. Other potential RGOs, such as the lE-06 ILCR, 

19 were considered but regarded as not applicable for BEQs because the site background 

20 concentrations of BEQs are significantly greater than this level. 

21 Although the background levels of lead are below the target cleanup goal for unrestricted 

22 land use of 400 mg/kg, the background levels of BEQs preclude this area from suitability 

23 for future residential land use. 

24 8.3 Potential Remedies to Evaluate 
25 Because of the small size of this site and the relatively small quantity of impacted surface 

26 soil, the list of practicable remedial alternatives for this site is limited. Because this area of 

27 Zone E is currently heavily industrialized, and industrial use is expected to continue in all 

28 of Zone E, only LUCs are being considered as a presumptive remedy to be evaluated as part 

29 of the CMS. 

30 8.4 Focused eMS Approach 
31 The focused CMS will consist of the following tasks that will be performed in the order 

32 presented below: 
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1 1. The corrective measure alternative described above will be screened using several 

2 criteria and decision factors. 

3 2. The CMS and preferred corrective measure alternative will be documented in the CMS 

4 report. 

5 8.5 Approach to Evaluating Corrective Measure Alternatives 
6 According to the RCRA permit issued by SCDHEC (SCDHEC, 1998), the alternatives will be 

7 evaluated with the following five standards: 

8 1. Protecting human health and the environment. 

9 2. Attaining media cleanup standards (RGOs). 

10 3. Controlling the source of releases to minimize future releases that may pose a threat to 

11 human health and the environment. 

12 4. Complying with applicable standards for the management of wastes generated by 

13 remedial activities. 

14 5. Other factors include (a) long-term reliability and effectiveness; (b) reduction in toxicity, 

15 mobility, or volume of wastes; (c) short-term effectiveness; (d) implementability; and 

16 (e) cost. 

17 Each of the five criteria is defined in more detail below: 

18 1. Protecting human health and the environment. The alternatives will be evaluated on 

19 the basis of their ability to protect human health and the environment. The ability of an 

20 alternative to achieve this criterion mayor may not be independent of its ability to 

21 achieve the other four standards. For example, an alternative may be protective of 

22 human health, but may not be able to attain the MCSs if the MCSs are not directly tied 

23 to protecting human health. 

24 2. Attaining media cleanup standards (RGOs). The alternatives will be evaluated on the 

25 basis of their ability to achieve the RGOs defined in this CMS Work Plan. Another 

26 aspect of this criterion is the timeframe to achieve the RGOs. Estimates of the timeframe 

27 for the alternatives to achieve RGOs will be provided. 

28 3. Controlling the source of releases. This criterion deals with the control of releases of 

29 contamination from the source (the area in which the contamination originated). 

30 4. Complying with applicable standards for management of wastes. This criterion deals 

31 with the management of wastes derived from implementing the alternatives, for 
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example, treatment or disposal of excavated material. The soil removal alternative will 

be designed to comply with all applicable standards for management of remediation 

wastes. Consequently, this criterion will not be explicitly included in the detailed 

evaluation presented in the CMS but will be part of a work plan specific to the removal 

action should a removal action become the chosen alternative. 

Other factors. Five other factors are to be considered if an alternative is found to meet 

the four criteria described above. These other factors are as follows: 

a. Long-term reliability and effectiveness 

The two alternatives will be evaluated on the basis of their reliability, and the 

potential impact should the chosen alternative fail. In other words, a qualitative 

assessment will be made as to the chance of the alternative's failure and the 

consequences of that failure. 

b. Reduction in the toxicity, mobility, or volume of wastes 

Alternatives with technologies that reduce the toxicity, mobility, or volume of the 

contamination will be generally favored over those that do not. Consequently, a 

qualitative assessment of this factor will be performed for each alternative. 

c. Short-term effectiveness 

Alternatives will be evaluated on the basis of the risk they create during the 

implementation of the remedy. Factors that may be considered include fire, 

explosion, and exposure of workers to hazardous substances. 

d. Implementability 

The alternatives will be evaluated for their implementability by considering any 

difficulties associated with conducting the alternatives (such as the construction 

disturbances they may create), operation of the alternatives, and the availability of 

equipment and resources to implement the technologies comprising the alternatives. 

e. Cost 

A net present value of each alternative will be developed. These cost estimates will 

be used for the relative evaluation of the alternatives, not to bid or budget the work. 

The estimates will be based on information available at the time of the CMS and on a 

conceptual design of the alternative. They will be "order-of-magnitUde" estimates 

with a generally expected accuracy of -50 percent to +50 percent for the scope of 

action described for each alternative. The estimates will be categorized into capital 

costs and operations and maintenance costs for each alternative. 
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1 In addition to the criteria described above, the alternative will be evaluated for its ability to 

2 achieve all contractual obligations of CH2M-Jones and the Navy. 

3 8.6 Focused eMS Report 
4 A focused CMS Report will be prepared to present the identification, development, and 

5 evaluation of the potential corrective measure for Combined SWMU 23. A proposed outline 

6 of the report, as shown in Table 8-1, provides an example of the report fonnat and content. 
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Outline of Focused CMS Report for Combined SWMU 23 
RFI Report Addendum and CMS Work Plan, Combined SWMU 23, Zone E, 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 

3.4 

3.4.1 

3.5 

4.0 

5.0 

Appendix A 

List of Tables 

List of Figures 

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 Objectives 

Detailed Analysis of Focused Alternative 

Approach 

Evaluation Criteria 

Description of Alternative 

Alternative 1: Land Use Controls 

Detailed Analysis of Alternative 

Analysis of Alternative 1 

Comparative Analysis of Alternatives 

Recommended Remedial Alternative 

References 

Corrective Measure Alternative Cost Estimate" 

• 

" 
Additional alternatives will be analyzed as found necessary. 

Additional appendices will be added, if necessary. 
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Response To Comments from Eric F. Cathcart - SCDHEC 
Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

SWMU 23/63, AOC 540/54115421543 

Comment 7 
Figure 10.4.2 should be followed by a groundwater contour map representing each quarter 
of groundwater level data. 

Navy/EnSafe Response: 
Quarterly water level measurements have been collected and will be reviewed. 
Site-specific sample location figures will be revised to include average 
groundwater flow directions in the Final Zone E RFI Report, based on the average 
flow direction over four quarters. Zone-wide contour maps will also be provided 
for each of the quarterly groundwater monitoring events. 

CH2M-Jones Response: 
Groundwater level measurements were conducted by CH2M-Jones in the Zone E wells 
during March 2002. Figure A-l, included in Appendix A of the RFlRA/CMSWP for this site 
includes the groundwater elevation contours for this site from the March 2002 
measurements. These groundwater elevation contours are representative of the general 
groundwater levels in Zone E. 

CommentS 

Page 10.4-26. Please indicate the "evaluated migration pathways". 

Navy/EnSafe Response: 
Please see page 10.4-22, lines 16 and 17. 

CH2M-Jones Response: 
No additional response. 
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Response To Comments from William B. Watson- SCDHEC 
Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

SWMU 23/63, AOC 540/5411542/543 

Comment 1 

Page 10.4-1. The report accounts for operations at AOC 541 from 1909 to 1939 and 
demolition in 1970; however, no information exists for the operation between 1939 and 1970. 
The Navy should investigate the history of the building. 

NavylEnSafe Response: 
The history of the building will be further investigated and included in the Final 
Zone E RFI Report. 

CH2M-Jones Response: 
As discussed in the RFlRA, AOC 541 is the location offormer Building 38, an oil storage 
house that was constructed in 1939 and demolished in 1970. No additional information was 
found on the history of operations of this building during the period 1939 to 1970 during the 
preparation of the RFlRA for Combined SWMU 23. 

The historic engineering drawings for this period consistently describe the facility as an Oil 
House for Shops. It is believed that this was a location where lube and hydraulic-type oils 
were stored in drums or small containers for use in the various machine and repair shops in 
the marine fabrication area. There is no information that indicates that industrial operations 
other than oil storage occurred at this location. 
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Table 10,4.A 
Chemicals Present in Site Samples 
SWMUs23,63: AOC 540, 541. 542, 543 - Surface$oil 
NAVBASE - CharieslOn 
CtIarleslOn, SC 

Frequency 

Parameter 

lnorganics 

~_~minum (AI) 
A,,,,,,,,,,,,,Sb) 

~.'''') artum (Sa) 

~ryllium(Be) 
admIum (Cd) 

~lcium(Ca) 
hromlum (Cr) 

"","K ,Co) 
opper (Cu) 

~~ide(CN) 
ron (Fe) 
ead(Pb) 

~~BSium (Mg) 

..,,;...,. '''') 
~~ry(Hg) 

ickel(Ni) 
otassIum (K) 
elenium (Se) 
ilver(Ag) 
odium (Na) 

~(Sn) 
anadlum (V) 

Zi« (Z,) 

Pesticides 
,4'-000 
,4'-OOE 

~tDT 
" Ipha-BHC ..,..0_ 

~.~254 
~Ia-BHC 
t'o ... HC 
p-
~~~::I 

ndosulfan sulfale 
odri, 

~~n a/dehyd9 
octj, ""'" 
~HC (Undane) 
~a-Ghlon:lane 
~,-~eplathlor epoxide 

~""""'''' echniCal Chlordane 

Cateinogenic PAHs 

~)P-
enzo(aJanlhracene 

~nzo(a)pyrene 
~nzo(b)ftuoranthene 
~k)fluoranlhentl 

Fhrysene 
ibenz(a,h)anthracene 

ndeno(l,2,3-<:d)pyrene 

SBmlvolalile Organics 

9~,ene "'M 
i-o"""'''''M ~"""M 

enzo(g,II,i)perylene 
enzoic acid 

~2-ElhylheJlyl)phlhalate (BEHP) 

~~-buly1phlhalate 
uoraothene 

~=aIene 
Ptlenanlhrene Py_. 
~II Volatile Organics 

lhyIene chloride 

X~:~~otaB 
• - Identified as a residential COPC 
-- -Identified as an industrial cope 
N - Essential nulrlent 
MGlKG - mimgrams per kilogram 
UGlKG - micrograms pet kilogram 
SOL - Sample quan~lalion limit 
RBG - Risk-based concentration 
NA - Not applicable 

of 
D".,,~ 
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13 " 3 " 9 " 
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>0 " >3 " 
, 

" 3 " 3 " 

Range of 
DBtec~on 

'21 "'0 

" 29.5 
066 7.9 
096 "., 
0>3 0.44 
0.15 " 1660 14$000 

2.6 42.7 
0.47 50.7 
025 >760 
038 0.5 
"60 ,-
" 

434 
26.4 "70 
5.9 >5" 

002 17 
0.29 193 
>76 720 

0.58 '.58 
0.24 >.2 
47.7 90.6 
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2.2 16.1 

0.69 '080 

•. , >7 
6.7 96 
4.' 66 
>., ,., 
5., ,. 
>., >30 

190 >200 

• 4 
3.4 " '.2 99 ,., " '.9 '.9 
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2.' 19 
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46 "'" 

."" "" 19' 970 
>3, "00 
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52 "00 

" '000 
n 4>' 
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" >40 
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Average Range $(;reening Concentration Numbef 

""""" of Residen~al Induslrlal ""''''''g Concentration SaL "SC "Be Reference U"" R~ '00 R" 

3357.42 NA NA 7800 '00000 
,.... MGlKG 
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:~ 26 2.9 2700 24000 NA UG'KG 
26.4 2.6 2.9 '900 >7000 NA UG/KG 
18.58 2.6 2.' '900 '7000 NA """G 

5.30 >.4 >'5 38 340 NA UG/KG 
5,40 >.. '.5 '00 9>0 NA UG/KG 

37.51 >.4 >., 470 2200 NA UG/KG 
695.00 " 78 B3 740 NA UG/KG 2 , 
~:~ 

>.. >., 350 3200 NA UG/KG 
'.4 " '00 91' NA UG/KG 

790 2.6 2.9 40 360 NA UG/KG 
5.10 ,.-

" 47000 ,rooooo NA UG/KG 
'.90 2.6 2.9 47000 ,rooooo NA UGlKG 
5.10 26 2.9 47000 '200000 NA UGlKG 
8.15 2.6 2.9 2300 6>000 NA UG/KG 
9.45 26 , 2300 6>000 NA UG/KG 
3.10 2.6 2.9 2300 6>000 NA U<>KG 
3.25 , .. '.5 490 4400 NA U<>KG 

65.54 , .. >., 470 2200 NA UG'KG 
23.98 >.4 >., >4, '300 NA UG/KG 

8.50 " >'5 70 630 NA UG/KG 

~:: >4 " 39000 '000000 NA U<>KG 
NA NA NA NA NA UG/KG 

444.90 808.85 1733.25 " 780 NA U<>KG " 2 
413.33 350 750 880 7800 NA U<>KG , 
400,00 350 750 " 780 NA U<>KG " 2 
420.00 350 770 880 7800 NA U<>KG 
394.00 350 '50 8800 7_ NA UGlKG 
348.92 350 750 88000 780000 NA UGlKG 

~:~ 350 770 88 7"" NA UG/KG 2 
350 no 880 7800 NA UG/KG 

11~_~ 350 ,>0 3>0000 8200000 NA U<>KG 
47,50 35' ,>0 470000 '2000000 NA U<>KG 
54.00 350 '" 3>0000 8200000 NA U<>KG 

170.00 350 770 2300000 6>000000 NA U<>KG ,.,,, 350 "0 3>0000 8200000 NA U<>KG 
6500 >700 4000 3>000000 '00000000 NA U<>KG 
87.67 350 n, 48000 "0000 NA U<>KG 

5~::~ 350 770 700000 rooooooo NA U<>KG 
350 750 3>0000 8200000 NA U<>KG 

38.50 350 ,>0 3>0000 8200000 NA U<>KG 
65.00 350 ,>0 3>0000 8200000 NA U<>KG 

316_70 350 750 3>0000 8200000 NA UGn<G 
573,38 3>0 750 230000 6>00000 NA UG/KG 

2.00 , 32 65000 760000 NA UG/KG 
2.00 , 28 '800000 4>000000 NA U<>KG 
2.33 , 28 '8000000 100000000 NA UGn<G 
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Table 10.4.0 
Chemicals Present in Site Samples 
SWMUs 23,63; AOC 540,541,542,543 - Groundwater 
NAVBASE - Charleston 
Charleston, SC 

Parameter 

DeeD wells 

lnorganics 
Barium (Ba) 
falcium (Ca) 
Iron (Fe) 
[Magnesium (Mg) 
~anganese (Mn) 
Potassium (K) 
~""um (Na) 

Semivolatile Organics 
~enzoic acid 
pis(2-Elhyfhexyf)phlhafale (BEHP) 

Shallow Wells 

lnorganics 
Aluminum (AI) 
Arsenic (As) 
8arium(8a) 
Calcium (Ca) 
Chromium (Cr) 
Coba~ (Co) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Nickel (Ni) 
Potassium (K) 
~elenium (Se) 
Sodium (Na) 
Vanadium (V) 
Zinc (Zn) 

Semivolatile Organics 
2-Methylnaphthalene ~ 

Acenaphthene 
bis(2-Elhyfhexyf)phlhafale (BEHP) 
Dibenzofuran 
Fluorene 
Phenanthrene 

Volatile Organics 
Acetone 

richloroethene . - Identified as a cope 
N - Essential nutrient 
UG/l - micrograms per Hter 
Sal - SalTllle quantitation limit 
NA - Not applicable 

N 
N 
N 

N 
N 

. 

N 

N 

N 

N 

N 

Frequency Aange 
of of 

Detection Detection 

1 1 32.4 32.4 
1 1 64500 64500 
1 1 25.6 25.6 
1 1 5740 5740 
1 1 121 121 
1 1 2760 2760 
1 1 85200 85200 

1 1 2 2 
1 1 2 2 

7 8 639 5090 
2 8 7.4 17.4 
3 8 14.5 27.1 
8 8 10700 146000 
5 8 5.1 6.1 
1 8 2.1 2.1 
4 8 3.2 12.8 
8 8 344 41500 
6 8 3.3 10.3 
8 8 1560 29200 
6 8 10.1 405 
1 8 2.2 2.2 
3 8 2510 13800 
1 8 5.2 5.2 
3 8 5180 36400 
5 8 3.7 9.5 
2 8 17.6 119 

1 8 12 12 
1 8 3 3 
1 8 2 2 
1 8 2 2 
1 8 6 6 
2 8 2 5 

1 8 800 800 
1 8 1 1 

Average Aange Screening Concentration Number 
Detected of Residential Exceeding 

Concentration SOL ABC Reference Units Res. Ref. 

32.4 NA NA 260 218 UG/L 
64500 NA NA NA NA UG/L 

25.6 NA NA 1 "Xl NA UG/L 
5740 NA NA NA NA UG/L 

121 NA NA 84 869 UG/L 1 
2760 NA NA NA NA UG/L 

85200 NA NA NA NA UG/L 

2 NA NA 15000 NA UG/L 
2 NA NA 4.8 NA UG/L 

2590 25 25 3700 2810 UG/L 1 2 
12.4 5 5 0.045 18.7 UG/L 2 
22.3 20.3 94.8 260 211 UG/L 

73250 NA NA NA NA UG/L 
5.66 1 5 18 12.3 UG/L 

2.1 2 2 220 2.5 UG/L 
6.45 2 2 150 2.7 UG/L 
8933 NA NA NA NA UG/L 
5.38 3 3 15 4.8 UG/L 1 
9743 NA NA NA NA UG/L 
170.5 11.8 25 84 2560 UG/L 4 

2.2 1 2.7 73 15.2 UG/L 
7120 1500 7780 NA NA UG/L 

5.2 5 5 18 NA UG/L 
16923 5450 54200 NA NA UG/L 

6.84 1 5.1 26 11.4 UG/L 
68.3 4 42.6 1100 27.3 UG/L 1 

12 10 10 150 NA UG/L 
3 10 10 220 NA UG/L 

2 10 10 4.8 NA UG/L 
2 10 10 15 NA UG/L 

6 10 10 150 NA UG/L 

3.5 10 10 150 NA UG/L 

800 10 82 370 NA UG/L 1 

1 5 5 1.6 NA UG/L 
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APPENDIXC 
Resuhs 01 VOC Anely_ 
on QNOC Sample. lor SOQ 23386 
RFI Report Addendum, SWMUs 23 and 63, AOCs 540, 541, 542 and 543, ZQ"" E 

Charleston Naval Complex 

1.2,3-Trichloropropaoe 
1.2.3-TrichlQrOpl'OPalll! 
1,2_Dibromo-3-<:hlcropropane 
1.2-0ibromo-3-cllloropmpane 
1,4-0ioxane 
l,4-();oxane 
3-Chloropropene 
3-Chloropropene 
Aceton~riJe 
Acetonitrile 
Acrolein 
Acrolein 
Acrylon~rile 

Acrylonitrile 
Chioroprene 
Chlcroprene 
Oichlorodifluoromethane 
DichlorodilluorOrTlOthane 
Ethylene Oibromlde (1,2-Oibromoethane) 
Ethylene Oibromide (1 ,2-Oibromoethane) 
Isobutyl alcohol 
Isobutyl alcohol 
Methacrylonilr~e 

Methacrylonilrile 
Methyl iodide 
Meth~ iodide 
Meth~ bromide 
Methylene bromide 
Propionilrile 
Propionib'ile 
trans-',4-Dichloro-2-butene 
tralls-' ,4-OichIoro-2-butene 
Trichlorofluoromethane 
Trichlorofluoromethane 
1.2,4-TrlchiorobeflZene 
1,2,4-Trichlorobenzene 
Chloromethane 
Chloromethane 
Vinyf chloride 
Vinyl chloride 
Brornomelhane 
Bromomethane 
Chloroethane 
Chloroethane 
1,1-0ichloroethene 

"giL 
u!jKg 

"giL 
u!jKg 

"giL 
u!jKg 
<>g/L 

"\Y1<g 
<>g/L 

u!)'Kg 

"giL 
u!jKg 

"g'l 
u!jKg 
"giL 

"\Y1<g 
"g'l 

"\Y1<g 
"gIL 

"\Y1<g 
"gIL 

u!)'Kg 
<>g/L 

"\Y1<g 
"gIL 
u!jKg 

"giL 
u!jKg 

"gIL 
u!)'Kg 

"gIL 
u!)'Kg 

"gIL 
"\Y1<g 
<>g/L 

"\Y1<g 
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APPENDIXC 
Resub 01 VOC Aruolys .. 
on QAIQC 800 ........ for SDO 2338$ 

RF/Repoft AddBndum, SWMU" 23 80063, AOCs 540, 541, 542 and 543, Zan" E 
Charleston Naval CotI:J>/eX 

Acetone ~g 
Acetone ugIL 
Carbon DlsIIIIida 19'1<9 
Carbon Disulfide uWL 
Methylene Chloride ugtKg 
Methylene Chloride ugil 
l,l-Dichloroethane uglKg 
l,l-Dichloroethane u!Jl'l 
Vinyl acetate ugtKg 
Vinyl acetate 19'1 
Methyt ethyl ketone (2-Butanone) uWKg 
Methyl ethyl ketone (2-BlIlanone) ugIL 
l,2-Dichloroelhene (total) ugtKg 
l,2-Dichloroethene (total) ulit-
Chloroform ug!Kg 
Chloroform ugIL 
t,l,I-Trichloroethane UWKg 
t,t,t-Trlchloroethane ugIL 
Carbon Tetrachloride ~g 

Carbon Tetrachloride 19'1 
t,2-Dichloroethane uglKg 
l,2-Dichloroethane ugIL 
Benzene ugtKg 
Benzene ugIL 
Trlchloroelhytene (TCE) I.9'I<g 
Trichloroethylene (TCE) ugIL 
l,2-DichIoropropane ugIKg 
1,2-Oichlofopropane ugIL 
Bromodichloromethane ugll(g 
Bromodichloromelhane ugIL 
2-Chloroethyl vinyl ether uglKg 
2-Chloroethyl vinyl ether ugIL 
cis-l,3-Oichloropropene VWKg 
cis-' ,3-DichIoropropene ugIl 
MeIhylISObutyl ketone (4-Meth*2-pentanone) ugfKg 
Methyl Isobutyl ketone (4-Meth)f-2-pentanone) ugIL 
Toluene ugll(g 
Toluene ugIL 
trans-l,3-Dichloropfopene uglKg 
trans-l,3-Dichloropropene ugIL 
1,1.2-Trichloroethane ugtKg 
1,1,2-Trichloroethane ugIL 
2-Hexanone ugKg 
2-Hexanooe ulit-
Tetrachloroethylene (PCE) ugtKg 
Tetrac/iIorOOthyIen (peE) ugil 
Dlbromochloromethane uglKg 
Dlbr~e ugIL 
Chlorobenzene 
Chlorobenzene 
Ethylbenzene 
Ethytbenzene 
Xytenes, Total 
Xylenes, ToIa! 

S"'~ 
S"'~ 
Bromoform 
Bromo/Qrm 
1,1,2,2-Tetrachloroethane 
1,1.2,2-Tetrachloroethane 

uWKg 

""'­-g 
""'­

uWKg 

""'­
"!>'Kg 
""'­

"!>'Kg 
""'­-g 
""'-

5-- -
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APPENDIXC 
R,..,uIhi 01 VOC Analy$es 
on QAIOC Sam.,... for SOO 233M 
RFlReport Admmdum, SWMVs 23 and 63, AOCs 540, 541, 54~ 

CharleskKt Naval C~)( 

Parameter 
1,1.1.2-Tetrachloroethane 
1.1,1,2-Telfachloroelhane 
1,2,3-Trlchloropropane 
1,2,3-Triehloropropane 
1,2-Dibromo-:k:hIoropropane 
1,2-OIbromo-3-chloropropane 
1 ,4-Dioxane 
l,4-Dioxane 
3-Chloropropene 
3-Chloropropeoe 
Acetonilrile 
Acetonitrile 
Acroleill 
Acrolein 
Acrylonitrile 
Acrylonitrile 
Chloroprene 
Chloroprene 
rA::hlorodifluoromethane 
Oichlorodifluoromethane 
Ethytene DibrOmide (1.2-0ibromoethane) 
Ethylene Oibrornide (1.2-Dibromoethane) 
Isobutyt alcohol 
Isobutyt alcohol 
Methacrylonilflle 
Meth8Cl)1onitrile 
Methyl iodide 
Methyl iodide 
Methylene bromide 
Methylene bromide 
Propionitrile 
PropIonItrile 
trans-l,4-Dichloro-2-butene 
trans-l,4-Dichloro-2-butene 
T richlorofluoromethane 
T richlorolluoromethane 
1.2,4-Trichlorobenzene 
1,2,4-Trlchlorobenzene 
Chloromethane 
ChIo<~_ 

Vinyl chlOride 
Vinyl chloride 
Bromomethane 
Bromornethane 
Chloroethane 
Chloroethane 
1 ,1-Dichloroethene 
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APPENDIX C 
R_ults ofYOC Analy_ 
on QAIOC s..mpllls lor SOO 233111 
RFI Report Add9ndum. SWMU,,23 and 63, AOCs 540, 541. 5G 
Charlf>s/on NavaiCorrple>r 

P ........ 
, ,'·Dichloroethene 
Acetone 
Acetone 
Carbon Disulfide 
Carbon Disulfide 
Melhylene Chloride 
Methytene Chloride 
, , '·Dichloroethane 
" '·Dichloroethane 
Vrnyl acelate 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
Methyl ethyl ketone (2-Butaoone) 
1,2'Dichloroethene (total) 
, ,2-Dichloroethene (total) 
Chloroform 
Chloroform 
1,1,I·TrIChloroelhane 
1, I, '·Trichloroethane 
Carbon Tetrachloride 
Carbon Tetrachloride 
t ,2-Qichloroethane 
1,2-Oichloroethane 
Benzene 
Benzene 
Trichloroethylene (TCE) 
Trichloroethylene (TCE) 
, ,2-Oichloropropane 
1,2-Dichloropropane 
Bromodichloromethane 
Bromodichloromethane 
2-Ch1ofoethyl vinyl ether 
2-Chloroethyl vinyl ether 
cis-l.3-Oichloropropene 
cis· 1 ,3-DichIoiOpi ....,ene 
Methyl Isobutyl ketone (4-Methyl-2-pentanone) 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
Toluene 
trans·, ,3-Dichloropropene 
trans-I,3-Dichloropropene 
1 ,1,2-TrIChloroethane 
1,1.2-Trichloroelhane 
2-Hexanone 
2-Hexanone 
Tetrachloroethylene (PCE) 
Tetrachloroethytene (PeE) 
Dibromochloromelhane 
DibromochJoromethane 
Chlorobenzene 
Cfllorobenzene 
Ethylbenzene 
Ethylbeozene 
Xylenes, Total 
Xytooes, Total 

5""". 
5",~ 
Bromoform 
Bromoform 
1 , I ,2,2-Tetrachloroethane 
1,1,2,2-Tetrachioroethene 

~[ J~ __ f~~-C:n:: JI_.-_.~_;~ 
"a, t=-=-; -~-- -1=:=, __ ?=~~~-=-50- ._ -, .~ 
ugKg , i 10 ,U +_~_~8_mi -~- ___ +' __ _ 
ugt." +-- ,,-t.------_ 
~g ---,,-+ ~--_f~=O--_"l~=-~~;--~-:::--'_-E~_-_- ~-L.,,---- -t= __ ,:~~~ 
UUgt.g 5 t- :----=1.=--=F-.--i--:J 
;:==:1==r :-;~--- t-:-=~ l~~~~E_-_I~J 
ug'Kg ----+- ._~ __ -'--_ - --f-~~-'~ ---\-- 1--- _L -'------1 
ugL - .---. - ---L..- 5 .l.. --, 1- ----j.- -- -~---,,--, 

ug'Kg ~ I I "U t-- §3 .- -----1'-- _ _ ___ --' 
ugL ~ --+- L _ -I--- _ L ________ , ___ -' 

"<>'Kg ~ __ " __ 5 _ 1"- _ ,_-", _+_ _ ,___ j :ag _l~_~~_:= __ -=--=~9_~ __ E:-~~~ 
U~g _ ----=-= _ = _ ~_ 5 __ --=--:-._ --L 52 ----=-:- ~=L --~ -: 
ugKg - =t=:_-.-_-.L--U ____ l'_E --l-__ -- --r-- _______ 1 

_-----'-----___ _---l 

. , 
""'- ,-------L-_ =1= __ -----+------l 
u~ E,~=_+_::=_ ~ 5 ~ - 50! I _____ =.-. - - ---j 

Pf)ge4014 



Shallow Groundwater Contours It bls 
/ .. : Fence D SWMU Boundary 
N Railroads D Buildings 
N Roads - Lines Zone Boundary 
D AOe Boundary 

o 200 Feet 
~iiiiiio 

1 inch = 93 feet 

Figure C-1 
Shallow Groundwater Contour 

Combined SWMU 23. Zone E 
Charleston Naval Complex 
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South CIIIDf ... O--.m rJ H_ -.d ElwtrotvneIaI Control (S.C.D.H E C.) 
.." Und ... _ 81Dnoge Ten> CusT) .... _ "-port 

F========== ..... -..----..... "'i SIJbmi! CompMtNFDtm Ia; 

Date Received 

State Use Only 

I OWNERSHIP OF UST(S) 

UST Rogul "", S_ 
SCOHEe 
2&OOBuI_ 
ccbnbio. _ CamInoo 2820' 
rolophcnll (803) 734-5331 

Agencv/OWllel" Southern Division. Navall'acilitiel Engineering Command, Caretaker Site Office 

Mailing Address: PO. Box 1900)0 

Cit\': N. Charleston State: SC Zip Code: 29419-9010 

Area Code: 803 Telephone Number: 743-9985 Contact Person: LCDR Paul Rose 

n SITE IDENTIFICATION AND LOCATION 

Site 1.0. f#: 12094 Regis1e&ed. not!!!!Ulated 

• Facilitv Name: Charleston Navll BIISe Compl.:x. CNSY Bldg 6 

Street Address: SoUlb Hobson Avc:nae 

City: NOIth Charleston, 29405·2413 County: Charleston 

ill CLOSURE INFORMATION 

Closure Started: 24 April 1996 Closure CompiGted: 15 May 1996 

Number gfJl$T1 Clnpt- 2 
N/A SPORTENVDETCHASN 
Consultant UST Removal CoDlraCtor 

IV. CERnFICA TION (Read and Sip! after COlDpIetiDg eatire mbmitbd) 

~c(~· e Signature {) 



~ 
'. 

v. UST INFORMA nON 
Took I 1"""2 Tank3 Toni: • TankS T.IIlk 6 fA '8 

A, Product ____ "'" . ___ .... _ .. _ .. __ ._ .......... ____ .. F>WDiJ Fuel DiJ 

B. Capacity_ ... __ . ___ ................................ _______ _ :HOOp! lSOO pi 

C. Age ............. ____ .... ____ . ______ , __ "_,,, .............. .. IN7 1M 

D. Construction Material __ .............. ____ . _____ .. .. - -E. MonthlYear of Last Use ...... ________ . _________ . 1JIIIooawIt 

F. Depth (ft.) To Base ofTanIc .. __ . ______ ........ 7' 7' 

G. Spill Preveotion Equipment YIN .. __ . __ __ II 11 

H. Overlill Invention Equipment yfN ....... .. II II 

1. Method of Closure Removed/FHled .... . 11. • 
1. VISible Corro&icm Or Pitting yIN ......... .. II !II 

K. Visible Holes YfN ................. __ ... __ .... _. __ __ Y Y 

L. Method of disposal for any USTs removed from the ground (atUcb disposal manifests). 
UST 6A & 6B were removed from the growtd, dr.Iined, and cleaU!,d. They were then cut-up and ~ed as scrap (see Attachment DI). Asphalt and conorcte removed during the eJ«:aVation wen disposed of as consttuction debris. 

M_ Method of disposal for lIllY liquid petroleum, sludges, or waste wateB retIIOVed from the USTs <attach disposal maniferu). 

Relidual WB.St.c oil was pumped into 55 gallon drums and disposed ofby Chenl­Met Services. Inc; 1855 Alleu Road; Wyandotte, MI 48192. (See Auachment In. manifest number 13 lOS, pansraph lIb.) 

N If any cotTosion, pitting, or holes were obJelVed, describe the location and extent for each US! 

Several hole& of 1/8' or len dimneter were fouAd in the upper portion of tanks 6A and 6B. The holes were not discernable WIliI the tanks were cut open for cleaning and light was observed penetrating them from inside. 

-

-, 



• '. 

A 

B. 

c 

D. 

E. 

F. 

G. 

H. 

• 1. 

VI_ PIPING INFORMATION 

Construction Material ...................................... . 

Distance from UST to Dispenser ... (See note) .... 

Number ofDispensers ........ (Sce note) ............. .. 

Type of System PIS ........................................ .. 

Was Piping Removed from the Ground? YIN .... 

Visible Corrosion or Pitting yIN .............. ...... .. 

Visible Holes yIN ................................ .......... .. 

Age ............................................................ .. 

Note. UST 6A & 6B supplied fuel oil to 
the forge shop and Facility 226. 

Tonk 1 

•• 
S .... 

NIA 

>VA 

s 

y 

Y 

N 

15167 

1onk2 Tonk 3 ,"'*4 T_5 ... 
Steel 

NIA 

:NJA 

S 

Y 

Y 

N 

1967 

If any corrosion, pitting, or boles were observed, describe the location and ettent for each line. 

Although no holes were found in the pipe runs, they were heavily corroded 
throughout. Also, portions of pipe run r:xcavation possessed a strong peuoIium 
odor. See Map J. 

VII. BRIEF SITE DESCIUPTION AND msroay 

1_6 

Building 6, the Charleston Naval Shipyard's forge shop, was built in 1906 and 
expanded in 1967. Building 6 is situated inside what was the Controlled Industrial Area of the shipyard .• 'UST, 6A and 6B were 2500 gallon, number two fuel oil tanks which sezved Building 6 and Facility 226. The tanks were located Wider a coru:n:te cap in the middle of the asphalt paved parking lotllay-down area northeast of Building 6. 

Tanlcs 6A and 6B were connected by a 6" spool piflCe at their bottoms. One set of piping (supply, return, and vent) Was routed from the north side of the tanks to Building 6. 
The piping ran through a pipe vault Where it cross-colJllCCted with supply and return 
piping connected to AST 00219 on the west end of Building 226. There was another run of pipe from the south end of the tanks to AST 00219. The reason for the double cross 
connects is not known. The asphalt covering the pipe TWlS was patched along its entirety. 



• 

VllI. SITE CONDmONS 

Yes No Unk 

A. Wer. any petrolewn-stained Or contaminated soils fOlDld in the UST 
excavKtion, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the sIte map. X 

B. Were 81\). petrolewn odors detected in the excavation, soil borings. 
trenches, or mOllitoring wells? 

rf yes, Indicate locuion on site map and describe the odor (strong, mild, 
etc) X 

c. Was water present in the UST excavation. soil borings, or trenches? 

If yes, how tar below land surface (indicate location aad depth)? 
Less than one inch deep in CIlIIIef of7' deep excavation. X 

D Old contaminated soils remain stockpiled on site after closure? 

If yes, indicate the stockpile location on the site map. 

Name ofDHEC representative authorizing soil removal: 
See Note 1. X 

E. Was a petroleum shc:cn or free product dc:tectcd on 1111)' excavation 
or boring waters? 

If yes, indicate lot:ation and 1hickness. X . 

Note 1: The conwninated soil is located at Bldg 6. Per couversation withDFlEC, Mr. Tim Mettlen, and SouthDiv, Mr. Gabriel Magwood, the entire naval complex; i5 COll!idenod the: site. 
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IX. SAMPLE INFORMATION 

S.C.D.H-E.C. Lab Certification Number __ 1..,0'-'-12""0"--______ _ 

Somplc II Local.ion Sample Type DepIb. iDllldfimo of 
(SoiIIW_) CoIIccIicn 

Collected OVAl 
BY 

UST6· S~ 00IlI"- of tank plI. Soil 7' 2-4 April 96 R.Atkias Nottol= 
I. 1400 
UST6- Sou1b ..,d, 65 center <>fWlk pl~ Soil 7' 7MIy96 R. A1kin5 Nottakon 
2 1000 
UST6- SauIb cod. 6B _ of tank pi~ Soil 7' 7 May 96 R.. AIkiDs Not teI<eo 
20. 1000 
UST6· Botween the tanb in botlDm Soil 7' 7 May 96 R.AIkim Nottakcn 
3. ofpj~ lOIS 
UST6- Ncril end, 6A cc:ntcrollaDkpit Soil T 7 May 96 R.. AIkiDs Noctakeo 
4. lOIS 
UST6· Em""" 1lf1mUSh Soil 3' IS May 96 R..AtkW Nottakeo 
6. 1300 
UST6· 1 st turn from east ODd oftrougb Soil 3' IS May 96 R.. AIkins Noctol= 
7. 1300 
UST&- MochorDcal JDint in IIoUgh Soil l' IS May 96 R.. AtIciDs Nottakcu 
S. 1300 
UST6- MecIwlicai joiJlt ixllIoUl!b Soil 3' IS May 96 R. AIkiDs Not taken 
9. 1300 
UST6· Mocb.anical joint tun:l into tank Soil 3' IS May 96 R.. AIkiDs Notllken 
10. 1300 
UST&- 20ft. Mid-way. in IroU@h Soil 3' IS May 96 R. AIkins NDlIIken 
II. 1300 
UST6· Mochonical joint Soil 3' IS May 96 R.. AIkiDs Not taIcIID 
12. 1300 
UST6- MeobaWcai jomt Soil J' IS May 96 R.. AIkimr NDltakcn 
13. 1300 
UST6- Mecbomic:ol joint Soil 3' 15 May 96 R.. AIl<im Nat taken 
14. 1300 

• • ~ DopthBelow the S~ Laud Surf .... 
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X. SAMPLING MEmODOLOGY 

Provide a det:ailed description ortbe metbocb used to collect and store (pruenre) tbe samples. 

After the removal of USTs 6A and 6B and their associated piping, soil samples were taken. The s*<tlple. w=: extracted from the bottom ofrbe UST and the pipe-nmllXcavations from native soils in the locations indicated 00 Site MJps 2 and 3. Sampling was performed in accordance with SC DHEC R61-92 Part 280 and SC DHEC UST Assessment Guidelines. 

The samples are identified as follows: 

Detacllmeat Charleston General Engineering Labs 
Soil Sample UST6-1 - SPORT - 0015-2 
Soil Sample UST6-2 ~ SPORT - 0026-1 
Soil Sample UST6-2D = SPORT - 0026-2 
Soil Sample UST 6-3 - SPORT - 0026-3 
Soil Sample UST6-4 = SPORT - 0026-4 
Soil Sample UST6-6 = SPORT - 0038-1 
Soil Sample UST 6-7 '" SPORT - 0038-2 
Soil Sample UST6-8 = SPORT - 0038-3 
Soil Sample UST6-9 = SPORT - 0038-4 
Soil Sample UST6-10 "' SPORT - 0038-5 
Soil Sample UST6-II = SPORT - 0038-6 
Soil Sample UST6-l2 ,. SPORT - 0038-7 
Soil Sample UST6-13 = SPORT - 0038-8 
Soil Sample UST6-J4 = SPORT - 0038.9 

Sample jars were prepared by the testing laboratory. The grab method was utili=! to fill the sample containers leaving as 1itt1e bead. space as possible and immediately capped. 

The samples WI!I'e uwkcd, logged, and immediately placed in sample coolers p4Cked with ice to maintain an approximate temperature of 4· C. Tooll were thoroughly cleaned and decontamirud:ed with organic-free soap and water after each sample. 

The sampleS remained in the custody of SPORTENVDETCHASN until they were transferred to General Engineering Labora.tories for analysis as documented in the attached Chain­of-Custody Record. 

-
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Xl. RECEPTORS 

Yes No 

A. Are there any lakes, ponds, streams, or wl!lllllllls located within 1000 feet 
of the UST system? 

[·Cooper lU-yer, 620'J X* 
If yes. indicate tvpe of receptor. distance. and dil\ldlon on sita map. 

a Are there any public, priVIIle, or irrigation water supply wells wilhin 1000 
feet of the UST $}'$ten>? 

X 
Ifves. indicate type of well, distance. and direction on site map. 

C. Are there any underground structures (e.g., basements) located within lOG 
reet orthe UST system? 

X 
If yes. indicate the type of structw:e. distance. IIIIlI ~on on site map. 

D. Are there an}' underground u1ilities (e.8-, telepbomo, eie=iI:4y, gas. ware:r, 
sewer, stonn <lain) located within 100 feet of the UST system that could 
potentially come in contact with the contamination? X· 

[OSewer &: storm drain] 
Ifves. indicate the type of u1ility. distance. mel direction on the site map. 

. . E . Has contaminated soil been identified at • depth ofless than 3 feet below 
land ~ in an area that is no! capped by asphalt or concretII? 

X 
If yes, indicate the area of c;ontamill,ted soil on 1M site map. 



Attachment I 
SITE MAP 

You must supply a ~ site map. It should include aU buildings. road names, utilities, tank and pump island locations, sample locations, extent of excavation, and lIllY othc:c pcninem 
information. 

Site Maps I, 2, and 3 
Photogltph5 
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GRAPHIC SCALE 

. I 30;O~~=O~~~3~OC====:.~OO~~~9~OOj i 
I / , 

SPORTENVDETCHASN DVG DATE, 26 J~n~ 96 
1899 North Hobson Avenue 
North Charleston, SC 29405-2106 DVG NAME' CN:_6_1 
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Bldg 226 Above ground piping. now removed. 
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0038-9 
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0038-6 
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.-J 

~ 'Y Monitonng well 
NBCE 54:!-O01 

W MonitOring weJl 
NBCE 54:;-002 

W Monitonng well 

NEICE 54::-003 

0 Sewer drain 

(s) S@w~r manhole -
S.S Soil Sample 

(All samples token 
1 :" ;,elo"", olpe d~pth ) 

/ 
Cooper P. 
620 feet 

• Stro"9 petrohum odor 
throughout Uws portion 
o~ the p.D' run 

Bldg 3 

Figul'e, Site Map 3 
UST 6A & 68 

Charleston Naval Base 
Charleston. SC 

, 
cr 1699 North Hobson Av,mue 

D'WG DATE. 13 A"'9 1996 

DVG NAME; CN~_6_3 North Charleston. SC 29405-2106 
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