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1 1.0 Introduction 

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

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

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

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

6 NAVBASE on April 1, 1996. 

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

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

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

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

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

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

13 complete the RCRA Facility Investigation (RFI) for Area of Concern (AOC) 698 in Zone K of 

14 the Naval Station Annex. The site is recommended for No Further Action (NFA), Figure 1-1 

15 illustrates the location of Zone K in the Naval Station Annex. 

16 1.1 Background 
17 AOC 698 is comprised of Building 2508 at the Naval Station Annex, which houses four 

18 boilers that once supplied steam to various annex facilities. Figure 1-2 presents the location 

19 of Building 2508. Completed in 1955, the building was originally operated by the Air Force. 

20 In 1981, the Navy assumed ownership of the building. The building has been out of service 

21 for several years and is currently in poor condition. The building is designated as an AOC 

22 due to the lead-based paint that is peeling off the interior and exterior surfaces. 

23 A 10,000-gallon fuel oil aboveground storage tank (AST) was formerly located on the 

24 northeast side of Building 2508. Original project plans indicated that the AST had been 

25 present since Building 2508 was constructed. A cement block secondary containment berm 

26 was added in the late 1970s. The containment berm and concrete tank supports are still 

27 present, although the tank was removed in the mid-1990s. 

28 Materials of concern identified in the Final Zone K RFI Work Plan (EnSafe Inc. 

29 [EnSafe] I Allen & Hoshall, 1996) for AOC 698 were lead from the building and AST, and 

30 petroleum hydrocarbons in the area of the AST. The potential receptors of these 

GNV2000299117.DQCf011930001 1-1 
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1 contaminants are current and future site users involved in excavation activities. The 

2 Charleston Naval Annex Reuse Plan (Wilbur Smith Associates, 1997) identifies the future use 

3 of this property as conunercial/ industrial. 

4 To fulfill RFI objectives, soil was sampled to confirm whether any contamination resulted 

5 from onsite activities at AOC 698. The sampling event was conducted in accordance with 

6 the Final Zone K RFI Work Plan as reported in the Zone K RFI Report, Revision ° (EnSafe, 

7 1999a), and as described in Section 4.0 of this report addendum. 

8 1.2 Purpose of the RFI Report Addendum 
9 This report addendum provides information about AOC 698 that documents the 

10 conclusions from the Zone K RFI Report, Revision 0, provides the results of some limited 

11 additional sampling performed after the RFI, and supports the RFI reconunendation of NFA 

12 for AOC 698. 

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

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

15 • Status of the RFI 

16 • Presence of metals (inorganics) in groundwater 

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

19 • Potential linkage to AOC 699, Investigated Storm Sewers at the CNC 

20 • Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

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

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

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

24 Information regarding these issues is provided in this report addendum to expedite 

25 evaluation of closure of the site. 

26 Provided that the information presented in this report is adequate to address these site 

27 closeout items, it is expected that the BCT will concur that NFA is appropriate for the site. 

28 At that time, a Statement of Basis will be prepared that will be made available for public 

29 conunent in accordance with SCDHEC policy. This will allow for public participation in the 

30 final remedy selection. 

GNV2000299117.DOC/Ol1930001 I·' 
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1 1.3 Report Organization 
2 This RFI Report Addendum consists of the following sections, including this introductory 

3 section: 

4 1.0 Introduction - Presents the purpose of the report and background information relating 

5 to the RFI Report Addendum. 

6 2.0 Summary of RFI Conclusions for AOC 698 - Summarizes the conclusions from the 

7 RFI investigations and risk evaluations for AOC 698. 

8 3.0 Interim Measures and UST/AST Removals -Provides information regarding any 

9 interim measures or tank removal activities performed at the site. 

10 4.0 Summary of Additional Investigations - Summarizes information collected after 

11 completion of the RFI report. 

12 5.0 COPc/COC Refinement-Provides further evaluation of contaminants of potential 

13 concern (COPCs) based on RFI and additional data to assess them as contaminants of 

14 concern (COCs). 

15 6.0 Summary of Information Related to Site Closeout Issues-Discusses the various site 

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

17 7.0 Recommendations-Provides recommendations for proceeding with site closure. 

18 8.0 References - Lists the references used in this document. 

19 Appendix A contains analytical data from sampling subsequent to the RFI report. 

20 Appendix B contains data validation summary reports for the data from sampling 

21 subsequent to the RFI report. 

22 Appendix C contains Tables 10.9.1 through 10.9.4 (from the Zone K RFI Report, Revision a 
23 [EnSafe, 1999a J). 

24 Appendix D contains the well installation log for monitor well K698GW002 (formerly 

25 NBCK698002). 

26 Appendix E contains RFI Figure 2.7, Shallow Groundwater Potentiometric Contours. 

27 Appendix F contains responses to SCDHEC comments for this site from the Zone K RFI 

28 Report, Revision 0 and the Zone K RFI Work Plan Addendum (EnSafe, 1999b). 
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1 Appendix G contains the letter from SCDHEC, dated October 22,1997, which approves the 

2 closure action of the former fuel oil AST at Building 2508. 

3 Appendix H contains site photographs of AOC 698, depicting current conditions following 

4 the removal of asphalt shingles noted around the site in November 2001. 

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

GNV2000299117REV1.00c ,-4 
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1 2.0 Summary of RFI Conclusions for AOC 698 

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

3 investigations conducted in the area of Building 2508, which were reported in the Zone K 

4 RFI Report, Revision a (EnSafe, 1999a). Figure 2-1 presents the site features and RFI soil 

5 sample and monitor well locations. Figure 2-2 shows locations where groundwater samples 

6 were collected using direct-push technology (DPT) methods. 

7 Three soil sampling events were conducted from December 1996 through January 1999 for 

8 the initial RFI. A total of 20 surface (0 to 1 feet below land surface [ft bls)) soil samples 

9 (K698001 through K698020) and 16 subsurface (3 to 5 ft bls) soil samples (K698001 through 

10 K698008 and K698013 through K698020) were collected. During the first sampling event, 

11 eight surface and subsurface soil samples were collected and analyzed for volatile organic 

12 compounds (VOCs), semivolatile organic compounds (SVOCs), and metals. During the 

13 second sampling event, four surface soil samples were collected and analyzed for 

14 pesticides. In the third sampling event, eight surface and subsurface soil samples were 

15 collected and analyzed for VOCs, SVOCs, and pesticides. The RFI report presented the 

16 results of these soil tests and conclusions concerning contamination and risk, as 

17 summarized in Sections 2.1 and 2.2 of this report addendum. A further evaluation of COCs 

18 is provided in Section 5.0 of this report addendum. 

19 One shallow groundwater monitor well (K698GWOOl) was installed adjacent to a fuel oil 

20 AST. Four sampling events were conducted between January 1997 and October 1997. A 

21 standard chemical suite (metals, VOCs, SVOCs, pesticides/polychlorinated biphenyls 

22 [PCBs)) plus total petroleum hydrocarbon (TPH) were analyzed on the first, second, and 

23 fourth set of monitor well groundwater samples. Only the standard chemical suite was 

24 analyzed on the third groundwater sampling event. In addition, six groundwater probe 

25 water samples were collected near the AST in February 1997 and analyzed for VOCs and 

26 TPHs. 

27 Groundwater contamination conclusions from the RFI are summarized in Section 2.3 of this 

28 report addendum. A further evaluation of COCs is provided in Section 5.0. 

29 2.1 Surface Soil 
30 Screening criteria for surface soil consisted of U.s. Environmental Protection Agency (EPA) 

31 Region III residential risk-based concentrations (RBCs) (hazard index [HI]=O.1 for non-

GNV2000299117.DOCI011930001 2-1 
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1 carcinogens), soil screening levels (SSLs) (dilution attenuation factor [DAF] = 1 for VOCs, 

2 and 10 for all other chemicals), and Zone K-Naval Station Annex background reference 

3 concentrations (BRCs). The section describing the nature and extent of contamination in soil 

4 (10.9.2) of the Zone K RFI Report, Revision a concludes that no VOCs were detected in surface 

5 soil. The RFI reported that several polycyclic aromatic hydrocarbons (PAHs) exceeded the 

6 benzo(a)pyrene equivalent (BEQ) RBC (87 micrograms per kilogram lpg/kg]) in one 

7 sample, dioxin exceeded its 2,3,7,8-TCDD equivalent (TEQ) RBC (4.3 nanograms per 

8 kilogram lng/kg]) in one sample, heptachlor epoxide (HE) exceeded its RBC (70 pg/kg) in 

9 two samples, arsenic exceeded its RBC and BRC (0.43 milligrams per kilogram [mg/kg] and 

10 3 mg/kg, respectively) in five samples, cadmium exceeded its RBC and BRC (3.9 mg/kg 

11 and 0.13 mg/kg, respectively) in one sample, and iron exceeded its RBC and BRC (2,300 

12 mg/kg and 7,060 mg/kg, respectively) in one sample. No other organics or inorganics 

13 exceeded the screening criteria (residential RBCs, BRCs, and SSLs). Appendix C provides 

14 these data in Tables 10.9.1 through 10.9.4, as excerpts from the original RFI report. 

15 The fate and transport section (10.9.5) of the Zone K RFI Report, Revision a concludes that the 

16 soil-to-groundwater constituent migration pathway is invalid due to lack of contamination 

17 in groundwater and the fact that exceedances of SSL values were very limited. One organic 

18 compound, dieldrin, exceeded its groundwater protection SSL in surface soil; however, it 

19 was not detected in groundwater. Cadmium was detected at a concentration equal to its 

20 SSL at one surface location; however, it was not detected in subsurface soil or groundwater. 

21 No VOCs were detected in surface or subsurface soils at AOC 698. As a result, the soil-to-

22 air migration pathway is not considered to be valid. 

23 The human health risk assessment (HHRA) section (10.9.6.2) identified arsenic, BEQ, 

24 cadmium, and HE as COPCs in surface soil. BEQ, HE, and arsenic were identified as 

25 (surface) soil pathway COCs for future residents; BEQs and arsenic were identified as COCs 

26 for site workers (industrial land use scenario). 

27 2.2 Subsurface Soil 
28 Screening criteria for subsurface soil were SSLs (DAF = 1 for VOCs, and DAF=10 for all 

29 other chemicals) and Zone K-Naval Station Annex BRCs. The section that describes the 

30 nature and extent of contamination in soil (10.9.2) in the RFI report concludes that no VOCs, 

31 SVOCs, TPH-DRO, pesticides/PCBs, or inorganic chemicals were detected above the SSLs 

32 or Zone K subsurface soil BRCs. 
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1 In Section 10.9.5, the RFI report concludes there are no fate and transport issues associated 

2 with subsurface soil. No COPCs were identified for subsurface soil. 

3 2.3 Groundwater 
4 The screening criteria for groundwater samples consisted of maximum contaminant levels 

5 (MCLs), Zone K groundwater BRCs, and, for parameters that have no MCL, EPA Region III 

6 tap water RBCs. The discussion on the nature and extent of contamination in groundwater 

7 (Section 10.9.4), concludes that several VOC, SVOC, pesticide, TPH, and metal chemicals 

8 were detected in groundwater samples. The following four chemicals were identified as the 

9 possible COPCs found in well K698GWOOl: 

10 • Benzene exceeded its tap water RBC (0.36 micrograms per liter []lg/Lj) in all four 

11 sampling events (well K698GWOOl is near the former AST location). 

12 • The constituent 2-methylnaphthalene exceeded the tap water RBC (12 ]lg/L; no MCL 

13 listed) during the first and second sampling events. 

14 • The constituents alpha- and delta-benzenehexachloride (BHC) were detected in all four 

15 sampling events, but exceeded their tap water RBCs in only one round each. 

16 • Iron exceeded its tap water RBC and BRC (1,100 ]lg/L, and 300 ]lg/L, respectively) 

17 during the third and fourth sampling events. 

18 All six groundwater DPT screening samples were analyzed for TPH and VOCs. Only the 

19 following detections were noted: 

20 • Toluene was reported at an estimated concentration of 10) ]lg/L in K698GP002 and 

21 K698GP003 (the residential RBC is 75 ]lg/L for HI = 0.1, the MCL is 1,000 ]lg/L). 

22 • Trichloroethene (TCE) was reported at an estimated concentration of 40) ]lg/L in 

23 K698GP006 (the residential RBC is 1.6 pg/L, the MCL is 5 pg/L). 

24 Page 10.9.32 of the Zone K RFI Report, Revision 0 states that the sample from K698GP006 was 

25 collected immediately after solvent plume samples for the SWMU 166 TCE plume 

26 investigation were collected. Because of the low concentration of TCE in K698GP006 and 

27 the absence of TCE in any other AOC 698 groundwater sample, its occurrence is potentially 

28 due to cross contamination from the SWMU 166 investigation. This site is located very close 

29 to the TCE plume being investigated as part of SWMU 166. 

30 Appendix E, Figure 2.7, includes the potentiometric contour map for the shallow 

31 groundwater at AOC 698 and Zone K. 
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1 The fate and transport section of the RFI report (10.9.5) concluded that four organic 

2 groundwater constituents (benzene, 2-methylnaphthalene, alpha-BHe, and delta-BHC) 

3 exceeded their risk-based drinking water standards. Only benzene exceeded its MCL; 2-

4 methylnaphthalene, alpha-BHC, and delta-BHC do not have MCLs, but exceeded their 

5 RBCs. These parameters were not recommended for further assessment due to limited 

6 spatial distribution for benzene and delta-BHC, as well as to a significant drQi3 in detected 

7 concentrations of 2-methylnaphthalene and delta-BHC during the last two sampling events. 

8 2.4 Summary of Risk Assessment from the RFI Report 
9 The human health risk assessment (HHRA) identified arsenic, BEQs, and HE as COCs for 

10 surface soil based on an incremental lifetime cancer risk (ILCR) contribution of 6 x1(}5, and a 

11 HI of <1.0 for future residents (unrestricted land use scenario). In addition, benzene, 2-

12 methylnaphthalene, alpha-BHC, and delta-BHC were identified as COPCs in shallow 

13 groundwater based on a risk contribution of 3 x 10.5 to future residents' potable use of 

14 shallow groundwater at AOC 698. Risks to future workers were estimated at 1 x 1(}5 from 

15 soils and 1 x 1(}5 from groundwater. The His were well below a value of 1 from both soils 

16 and groundwater for a future worker. All the risks and the HI for both residents and 

17 workers are well within the acceptable range of 1 to 100 in a million, and the HI is well 

18 below a value of 1.0. Benzene, alpha-BHC, and delta-BHC in groundwater were identified 

19 as COCs based on their contribution to the ILCR projections under both residential and site 

20 worker scenarios, assuming a 1 in a million (1(}6) risk level is the target risk level. Of these 

21 COCs, benzene exceeded its MCL within the AST area, and the BHC concentrations were 

22 below the MCL for lindane (gamma-BHC). No MCLs exist for alpha- or delta-BHe. 
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3.0 Interim Measures and UST/AST Removals 

There is no record of interim measure activities or USTs at AOC 698, 

The former fuel oil AST at Building 2508 was removed in a closure action documented by a 

closure report submitted to SCDHEC in May 1997, A letter from SCDHEC, dated October 

22,1997, approves the site closure activities for NFA This letter is provided in Appendix G 

of this RFI Report Addendum, 
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1 4.0 Summary of Additional Investigations 

2 This section summarizes the results and conclusions from the additional RFI investigations 

3 planned and performed by EnSafe based on the Final Zone K RFI Report Work Plan 

4 Addendum (EnSafe, 1999b)_ These results have not yet been formally presented to SCDHEC. 

5 During the latter part of 1999 and 2000, additional field activities were conducted 

6 subsequent to the completion of the Zone K RFI Report, Revision a (EnSafe, 1999a)_ According 

7 to the Final Zone K RFI Report Work Plan Addendum, soil data gaps were identified and soil 

8 samples were collected to accomplish the following specific tasks: 

9 • Assess leachable fractions by conducting synthetic precipitation leaching procedure 

10 (SPLP) tests for metals, VOCs, pesticides/PCBs, and SVOCs 

11 • Further define the lateral extent of arsenic, BEQ, dioxins, and TPHs in surface soil 

12 • Investigate the lateral extent of VOCs, SVOCs, metals, pesticides, and dioxins in 
13 groundwater in a downgradient direction from source wells at AOC 698 

14 The data from the additional investigations are summarized in this section. Analytical data 

15 and the data validation report summaries are provided in Appendices A and B, 

16 respectively. 

17 Additionally, six surface soil and three subsurface soil background samples were collected 

18 subsequent to this effort by CH2M-Jones to establish background BEQs, copper, and arsenic 

19 levels within Zone K-Naval Station Annex. 

20 4.1 Soil Sampling and Analysis 
21 During the additional investigations at AOC 698, soil samples were collected at 23 locations, 

22 as presented in Figure 4-1. Samples were analyzed for metals from surface and subsurface 

23 depths at 16 locations. Of these samples, SPLP metals tests were also run on three surface 

24 and three subsurface samples. Samples were analyzed for VOCs from surface and 

25 subsurface depths at four locations, for SVOCs at three locations, for pesticides/PCBs at one 

26 location, and for dioxins at four locations. One surface and one subsurface sample each 

27 were analyzed for SPLP VOCs, SPLP SVOCs, and SPLP pesticide/PCBs. The samples and 

28 corresponding analyses are summarized in Table 4-1. 

29 Five original RFI sample stations (K698SBOOl, K698SB002, K698SB003, K698SB004, and 

30 K698SB020) were resampled during the additional investigation, and 18 new soil sample 
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1 stations (K698SB021 through K698SB036, K698SB042 and K698SB043 ) were sampled. 

2 Stations K698SB037 through K698SB041 were contingent locations and were not 

3 investigated. The locations of stations at which additional soil samples were collected are 

4 shown in Figure 4-1. Tables 4-2 through 4-5 present summary results of the detected 

5 analytes from these additional investigations of surface and subsurface soil. 

6 The tables show all detections and compare them to appropriate screening criteria as 

7 follows: 

8 • The screening criteria for surface soil are EPA Region III residential RBCs (at a target 

9 risk level of 1 in a million, and a target HI=O.I), SSLs (DAF=l for VOCs and DAF=lO for 

10 all other chemicals), and BRCs (for Zone K-Naval Station Annex). 

11 • The criteria for subsurface soil are SSLs (DAFs are the same as for surface soil) and BRCs 

12 (for Zone K-Naval Station Annex). 

13 Detected concentrations that exceeded the screening criteria are bolded and outlined in 

14 boxes within the table. Appendix A provides the detailed analytical data for each sample. 

15 The following subsections discuss exceedances noted in the tables. Further evaluation of 

16 these exceedances is provided in Section 5.0 of this report addendum. 

17 4.1.1 Aluminum 
18 The aluminum result from surface sample location K698SB025 (12,000 mg/kg) exceeded the 

19 RBC1 at HI=O.1 (7,800 mg/kg) and BRC (11,200 mg/kg) 2. No generic SSL3 for aluminum is 

20 listed in the EPA Soil Screening Guidance: Technical Background Document (1996). No 

21 subsurface soil aluminum concentrations exceeded screening criteria. 

22 4.1.2 Iron 
23 The iron results from surface sample locations K698SBOOI and K164SB025 (10,500 mg/kg 

24 and 9,000 mg/kg, respectively) exceeded the RBC (2,300 mg/kg; HI = 0.1) and BRC (7,060 

2S mg/kg). No generic SSL for iron is listed in the EPA Soil Screening Guidance: Technical 

26 Background Document. No subsurface soil iron concentrations exceeded the screening 

27 criteria. 

1 Residential RBCs were obtained from the EPA Region III, RBG Tables, 101512000. 

2 BRCs per Section 5: Data Evaluation and Background (EnSafe, 1999a). 

3 Generic sOil-to-groundwater SSLs (OAF =: 10) are from the EPA $oil Screening Guidance: Technical Background Document (Table A-1), 
EPAl540/R-951128. May 1996 
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1 4.1.3 Lead 
2 The lead concentration for surface sample location K698SBOOl (972 mg/kg ) exceeded the 

3 RBC (400 mg/kg), SSL, and BRC (39.6 mg/kg). The subsurface soil lead concentrations at 

4 this and other locations did not exceed leachability-based screening criteria. Lead as a COPC 

5 is discussed further in Section 5.0. 

6 4.1.4 Thallium 
7 One surface sample location (K698SB043: 0.56 mg/kg) reported thallium concentrations 

8 slightly above the residential RBC (HI = 0.1) (0.55 mg/kg) and the SSL (0.35 mg/kg) 

9 screening criteria. One subsurface sample location (K698SB042: 0.5 mg/kg) reported 

10 thallium concentrations above the SSL (0.35 mg/kg) screening criterion. There is no Zone K 

11 BRC available for thallium, as it was not detected in the background samples. Thallium as a 

12 COPC is discussed further in Section 5.0. 

13 4.1.5 BEQ 
14 Figure 4-2 shows the results of all samples tested for BEQs (during the RFI and additional 

15 tests). Two surface sample locations (K698SB020: 1.287 mg/kg and K698SB024: 1.406 

16 mg/kg) and one subsurface sample location (K698SB024: 0.264 mg/kg) reported BEQ 

17 concentrations above the BRC (0.088 mg/kg) screening criterion. P AHs and BEQs are 

18 discussed further in Section 5.0. 

19 4.1.6 TEQ 
20 Dioxin compounds were detected in surface soil samples K698SB030 through K698SB033 as 

21 TEQ (K698SB030: 16.2 ng/kg, K698SB031: 6.8 ng/kg, K698SB032: 39.0 ng/kg, and 

22 K698SB033: 2.7 ng/kg) at concentrations on the same to one order of magnitude above the 

23 residential RBC (4.3 ng/kg). Detections in the subsurface were well below the screening 

24 criteria, at concentrations one order of magnitude below the residential RBC or lower. All 

25 detected values are below EPA's recommended Preliminary Remediation Goal (PRG) of 1 

26 p.g/kg, as stipulated in its technical memorandum Approach for Addressing Dioxin in Soil at 

27 CERCLA and RCRA Sites (OSWER Directive 9200.4-26 [EPA, 1998]). Based on this PRG, 

28 TEQs are not considered COCs at this site. However, they are included in Section 5.0 of this 

29 RFI Report Addendum for a focused risk-based discussion, as recommended by SCDHEC. 
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1 4.2 Groundwater Sampling and Analysis 
2 An additional shallow monitor well (K698GW002) was installed downgradient of well 

3 K698GWOO1 after completion of the Zone K RFI Report, Revision 0, to determine the extent of 

4 VOCs, SVOCs, metals, pesticides, and dioxins detected in groundwater. The locations of this 

5 new well and the original RFI well are shown in Figure 4-1. A copy of the willi installation 

6 log is provided in Appendix D. A potentiometric map showing location of RFI wells, 

7 groundwater elevation contours, and groundwater flow direction is provided as Appendix 

8 E. The interpreted groundwater flow direction at AOC 698 is from west to east-northeast. 

9 There have been a total of six sampling events reported for monitor well K698GWOO1 (the 

10 first four are reported in the RFI report, the latter two in this report addendum), and two 

11 events for monitor well K698GWOO2 (also reported in this report addendum). The 

12 additional sampling reported herein includes a sampling event in December 1999 and 

13 analyses for VOCs, SVOCs, pesticides/PCBs, and metals, and in July 2000 for VOCs only. 

14 Samples and corresponding analyses are summarized in Table 4-1. 

15 Tables 4-6 and 4-7 present summary results of the detected analytes from these additional 

16 investigations for groundwater. These tables show all detections and compare them to 

17 appropriate screening criteria as follows: 

18 • MCLs from EPA Drinking Water Regulations 

19 • EPA Region ill tap water RBCs (at a target risk level of 1 in a million, and a target 

20 hazard quotient [ThQ)=O.l), for chemicals that do not have MCLs 

21 • BRCs (Zone K-Naval Station Annex background) 

22 Detected concentrations that exceed the screening criteria are bolded and outlined in boxes 

23 within the table. Appendix A provides the detailed analytical data for each sample. 

24 The following sections discuss exceedances noted in the tables. Further evaluation of these 

25 exceedances is provided in Section 5.0. 

26 4.2.1 Iron 
27 Iron (3,030 }lg/L) exceeded its secondary MCL (300 j1g/L) and its residential tap water RBC 

28 (1,100 j1g/L, HI=O.l) in one sampling event at monitor well K698GWOO1. Historical iron 

29 levels were above the BRC within this well, however the latest sampling event indicates a 

30 lowering trend in the iron levels in this well. Iron is one of the most common naturally 

31 occurring minerals and is believed to be of natural origin in this sample. Iron is addressed 

32 further in Section 5.0. 
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2 Benzene was detected in both sampling events at K698GW001, but only one result (31 JIg/L) 

3 exceeded the MCL (5 JIg/L). Naphthalene (8.2 JIg/L) exceeded the tap water RBC (0.65 

4 JIg/L) in one sampling event and was not detected in the other. These two compounds are 

5 found in various petroleum products and fuels. Petroleum hydrocarbons are addressed 

6 further in Section 5.0. 

7 4.2.3 Alpha-BHe 
8 Alpha-BHC was detected once in K698GW002 at a concentration of 0.05 JIg/L, which 

9 slightly exceeds the tap water RBC of 0.011 JIg/L. Other groundwater analyses for this well 

10 and well K698GW001 did not indicate the presence of this compound in groundwater. This 

11 compound is addressed further in Section 5.0 of this report addendum. 

12 4.3 Background Soil Sampling 
13 Recent sampling was conducted in 2001 by CH2M-Jones to characterize anthropogenic 

14 background levels for PAHs and arsenic in Zone K of the Naval Station Annex. Six surface 

15 soil and three subsurface soil samples were collected as part of this background sampling 

16 effort. The arsenic concentrations in the recent background surface soil samples ranged from 

17 1 to 92 mg/kg, with a mean concentration of 18 mg/kg, and two times the mean of 36 

18 mg/kg. In the subsurface soil samples, background concentrations ranged from <1 to 6 

19 mg/kg, with a mean concentration of 2.3 mg/kg, and two times the mean of 4.6 mg/kg. 

20 The P AH samples had very few detections at low levels. The P AHs measured as BEQs in 

21 surface soil samples ranged from 0.041 to 0.050 mg/kg, with a mean concentration of 0.044 

22 mg/kg, and two times the mean of 0.088 mg/kg. There were no subsurface BEQ detections 

23 in the background samples. 

24 A preliminary summary of this data has been presented as a separate technical 

25 memorandum to the BCT. 
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TABLE 4·1 
Complete Summary of RFI and Additional Sampling and Analyses 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Analytical Tests Completed 

Location SPLP SPLP SPLP SPLP 
K698_ VOCs SVOCs Pest/PCB Metals Metals VOCs SVOCs Pest/PCB Dioxins 

88001 RFI 88,88 88,88 88,88 

88001 Add 88,8B 88,88 

88002 RFI 88,88 88,8B 88,88 

8B002 Add 88,8B 88,8B 88,8B 88,8B 

8B003 RFI 88,8B 88,88 88,88 

8B003Add 88,88 88,88 

88004 RFI 88,8B 88,88 88,88 

8B004 Add 88,58 55,88 

88005 RFI 85,88 58,88 85,5B 

88006 RFI 85,88 58,88 85,5B 

8B007 RFI 55,8B 58,88 58,58 

88008 RFI 55,58 58,88 58,58 

88009 RFI 88 

58010 RFI 58 

58011 RFI 58 

58012 RFI 58 

58013 RFI 55,88 85,58 58,58 

58014 RFI 55,88 85,58 58,58 

88015 RFI 85,88 85,58 58,88 

88016 RFI 85,88 88,58 58,88 

88017 RFI 55,88 88,58 58,88 

88018 RFI 85,88 88,58 58,88 

88019 RFI 55,88 88,58 58,88 

88020 RFI 55,88 88,88 58,88 

88020 Add 88,58 58,88 
8B021 Add SS,5B 

88022 Add SS,SB 

SB023 Add SS,S8 SS,SB 

S8024 Add SS,8B 

58025 Add 55,58 

5B026 Add 55,5B 

SB027 Add 88,5B 

8B028 Add 88,58 

8B029 Add 58,58 

SB030 Add 85,88 SS,8B 
88031 Add 5S,8B 88,88 
S8032 Add 5S,8B 88,88 
SB033 Add 58,88 
5B034 Add 88,58 
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Analytical Tests Completed 

SPLP SPLP SPLP SPLP Location 
K698_ vecs svecs Pest/PCB Metals Metals vecs svecs Pest/PCB Dioxins 

5B035 Add 

5B036 Add 

5B042 Add 

5B043 Add 

GW001RFI 

GW001Add 

GW002Add 

1,2,3,4 1 a ,2a ,3,4a 

5,6 5 

5,6 5 

1,2,3,4 

5 

5 

55,5B 

55,5B 

55,5B 

55,5B 

1,2,3,4 

5 

5 

2/28/97 - K698GP001 through 006 tested for VOC, TPH_ 

, TPH in addition to 5VOC 

1 1/6/97 groundwater sample 

2 4/18/97 groundwater sample 

3 7/25/97 groundwater sample 

4 10/23/97 groundwater sample 

5 12107/99 groundwater sample 

6 07/20/2000 groundwater sample 

Add additional sampling 

RFI original sampling 

55 surface soil sample 

5B subsurface soil sample 
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TABLE 4·2 
Additional Surface Soil Inorganic Analytical Results- Detections Only 
RFI Report Addendum, AOe 698, Zone K·Naval Station Annex 

Soil·to-
EPA Region III Groundwater 

Residential Soil SSLb Surface 
Parameter Location Concentration Units Qualifier RBC' (HI=O.l) [DAF=101 Soil BRC 

Aluminum K698SBOOl 6,560 mg/kg = 7,800 NL 11,200 

K698SB003 5,380 = 

K698SB004 6,410 = 

K698SB021 5,350 = 
K698SB022 7,140 = 

K698SB023 9,070 = 

K698SB025I 12,000 = 

K698SB026 5,570 = 

K698SB027 6,250 = 
K698SB028 4,920 = 

K698SB029 6,240 = 
K698SB034 6,150 = 
K698SB035 8,270 = 
K698SB036 2,990 = 
K698SB042 5,120 = 
K698SB043 7,920 

Antimony K698SBOOl 1.3 mg/kg J 3.1 2.5 0,45 

K698SB003 0.24 J 

K698SB004 0,47 J 

K698SB021 0.5 J 

K698SB022 0,44 J 

K698SB027 0.34 J 

K698SB028 0.32 J 

K698SB043 0,41 J 

Arsenic K698SBOOl 15.7 mg/kg 0,43e 14.5 35.9' 

K698SB003 3.7 = 
K698SB004 3.1 = 
K698SB021 1.9 = 
K698SB022 5.2 = 
K698SB023 1.5 = 
K698SB025 4.1 = 
K698SB026 1.5 = 
K698SB027 2 = 
K698SB028 1.5 = 
K698SB029 1.2 = 
K698SB034 2.6 = 
K698SB035 1.8 = 
K698SB036 2.5 = 
K698SB042 1.6 = 
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TABLE 4-2 
Additional Surtace Soil Inorganic Analytical Results- Detections Only 
RFf Report Addendum, AOe 698, Zone K-Navaf Station Annex 

Soil-to-
EPA Region III Groundwater 

Residential Soil SSLb Surface 
Parameter Location Concentration Units Qualifier RBC' (HI=O.l) [DAF=10j Soil BRC 

Arsenic K698SB043 15.5 mg/kg = 0.43C 14.5 35.9' 

Barium K698SB001 93.7 mg/kg J 550 800 25.6 

K698SB003 14.7 J 

K698SB004 14.4 J 

K698SB021 22.8 = 
K698SB022 32.2 = 
K698SB023 15.7 = 
K698SB025 17.1 = 
K698SB026 9.4 = 
K698SB027 29.5 

K698SB028 20.9 

K698SB029 14.4 = 
K698SB034 15.4 = 
K698SB035 17.1 = 
K698SB036 12.9 = 
K698SB042 26.5 

K698SB043 34.6 = 

Beryllium K698SBOOl 0.4 mg/kg J 16 31.5 0.17 

K698SB003 0.04 J 
K698SB004 0.03 J 
K698SB021 0.07 J 
K698SB022 0.11 J 
K698SB023 0.16 J 
K698SB025 0.1 J 

K698SB026 0.04 J 
K698SB027 0.11 J 
K698SB028 0.05 J 
K698SB029 0.05 J 
K698SB034 0.12 J 
K698SB035 0.23 J 
K698SB042 0.2 J 
K698SB043 0.37 J 

Cadmium K698SBOOl 2.1 mglkg = 3.9 4 0.13 
K698SB004 0.23 J 
K698SB021 0.15 J 
K698SB022 0.09 J 
K698SB027 0.12 J 
K698SB028 0.06 J 
K698SB034 0.12 J 
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TABLE 4-2 
Additional Surface Soil Inorganic Analytical Results- Detections Only 
RFI Reporf Addendum, AOC 698, Zone K-Naval Station Annex 

Soil-to-
EPA Region III Groundwater 

Residential Soil SSLb Surface 
Parameter Location Concentration Units Qualifier RBC' (HI=O.l) [DAF=101 Soil BRC 

Cadmium K698SB035 0,16 mg/kg J 3.9 4 0.13 

K698SB036 0.25 J 
K698SB042 0.19 J 

K698SB043 0.62 J 

Calcium K698SBOOl 30,000 mg/kg = NA NA NA 
K698SB004 1,470 = 
K698SB021 3.390 J 

K698SB022 5,960 J 
K698SB023 5,610 J 
K698SB025 509 J 
K698SB026 341 J 
K698SB027 2,040 J 
K698SB028 1,300 J 
K698SB029 959 J 

K698SB034 723 = 
K698SB035 26,800 = 
K698SB036 6,140 = 
K698SB042 52,700 = 
K698SB043 21,500 = 

Chromium, K698SBOOl 21.2 mgikg = 23 19 8.4 
Total 

K698SB003 7.3 = 
K698SB004 6.7 = 
K698SB021 5.8 = 
K698SB022 6 = 
K698SB023 9.2 = 
K698SB025 11.7 = 
K698SB026 4.5 = 
K698SB027 7.8 = 
K698SB028 4.8 = 
K698SB029 5.6 = 
K698SB034 5.9 = 
K698SB035 7.1 = 
K698SB036 3.9 = 
K698SB042 4.5 = 
K698SB043 12.5 = 

Cobalt K698SBOOl 2.5 mg/kg = 
K698SB003 0.53 J 
K698SB004 0.48 J 
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TABLE 4-2 
Additional Surface Soil Inorganic Analytical Results- Detections Only 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Soil-to-
EPA Region III Groundwater 

Residential Soil SSLb Surface 
Parameter Location Concentration Units Qualifier RBC' (HI=O.I) [DAF=10j Soil BRC 

Cobalt K698SB021 0.43 mg/kg J 470 NL 0.34 

K698SB022 0.56 J 

K698SB023 1.9 = 
K698SB025 0.95 J 

K698SB026 0.24 J 

K698SB027 0.77 J 
K698SB028 0.36 J 

K698SB029 0.3 J 
K698SB034 0.44 J 
K698SB035 0.93 J 

K698SB036 0.27 J 
K698SB042 0.62 J 

K698SB043 3 = 

Copper K698SBOOI 35.9 mg/kg = 310 5,5oo
d 

2.1
c 

K698SB003 2.9 = 
K698SB004 3.8 

K698SB021 2.5 

K698SB022 4.4 = 
K698SB023 1.3 J 
K698SB025 1.5 J 
K698SB026 1.3 J 
K698SB027 3.7 = 
K698SB028 3.1 = 
K698SB029 2.3 = 
K698SB034 2.3 J 
K698SB036 5.1 J 
K698SB042 1.4 J 
K698SB043 15.1 = 

Iron K698SBOOI I 10,500 mg/kg = 2,300 NL 7,060 

K698SB003 2,940 

K698SB004 2,050 

K698SB021 2,940 = 
K698SB022 4,020 = 
K698SB023 3,510 = 

K698SB025I 9,000 = 

K698SB026 2,750 = 
K698SB027 3,060 = 
K698SB028 1,930 

K698SB029 1,870 = 
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RFI REPORT ADDENDUM, AOC 698, ZONE K-NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-2 
Additional Surface Soil Inorganic Analytical Results- Detections Only 
RFI Report Addendum, AGe 698, Zone K-Naval Station Annex 

Soil-to-
EPA Region III Groundwater 

Residential Soil SSLb Surface 
Parameter Location Concentration Units Qualifier RBC' (HI=O.1) [DAF=10j Soil BRC 

Iron K698SB034 3,340 mg/kg = 2,300 NL 7,060 

K698SB035 2,880 = 
K698SB036 2,070 = 
K698SB042 2,950 = 
K698SB043 5,450 = 

Lead K698SB001 I 972 mg/kg = 400· 400' 39.6 

K698SB003 27.5 = 
K698SB004 57 = 
K698SB021 35.7 

K698SB022 15.7 = 
K698SB023 7.2 = 
K698SB025 12.8 = 
K698SB026 7.8 = 
K698SB027 77.5 

K698SB028 54.7 = 
K698SB029 38.7 = 
K698SB034 23.9 = 
K698SB035 19.3 = 
K698SB036 24.4 = 
K698SB042 11.2 = 
K698SB043 56.6 = 

Magnesium K698SB001 801 mg/kg = NA NA NA 
K698SB003 158 = 
K698SB004 218 = 
K698SB021 224 

K698SB022 280 = 
K698SB023 400 = 
K698SB025 290 = 
K698SB026 140 = 
K698SB027 579 = 
K698SB028 193 = 
K698SB029 170 = 
K698SB034 140 = 
K698SB035 271 = 
K698SB036 139 = 
K698SB042 667 

K698SB043 420 = 
K698SB001 103 = 
K698SB003 14.6 
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RR REPORT ADDENDUM, AOC 698, ZONE K·NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4·2 
Additional Surtace Soil Inorganic Analytical Results- Detections Only 
RFI Report Addendum, AOC 698, Zone K·Naval Station Annex 

Soil-to-
EPA Region III Groundwater 

Residential Soil SSLb Surface 
Parameter Location Concentration Units Qualifier RBC' (HI=O.1) [DAF=101 Soil BRC 

Manganese K698SB004 15.9 mg/kg = 1,100 NL 26.4 

K698SB021 23.9 = 
K698SB022 22.6 = 
K698SB023 16.7 = 
K698SB025 12.3 = 
K698SB026 9.8 = 
K698SB027 26 

K698SB028 15.8 = 
K698SB029 12 = 
K698SB034 9.8 = 
K698SB035 17.3 = 
K698SB036 15.6 = 
K698SB042 43.6 

K698SB043 40.2 = 
Mercury K698SB001 0.41 mg/kg = 2.3' NA 

K698SB003 0.07 = 
K698SB004 0.07 = 
K698SB021 0.06 = 
K698SB022 0.04 = 
K698SB023 0.02 = 
K698SB025 0.03 = 
K698SB026 0.04 = 
K698SB027 0.08 = 
K698SB028 0.06 = 
K698SB029 0.05 

K698SB034 0.06 = 
K698SB035 0.12 J 

K698SB036 0.08 J 
K698SB042 0.05 = 
K698SB043 0,1 = 

Nickel K698SB001 8.7 mg/kg = 160 65 1.7 
K698SB003 2.2 J 
K698SB004 2.5 J 
K698SB021 2.8 J 
K698SB022 3.9 = 
K698SB023 4.3 J 
K698SB025 3.4 J 
K698SB026 1.9 J 
K698SB027 5.5 = 
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RFI REPORT ADDENDUM, AOC 698, ZONE K·NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4·2 
Additional Surface Soil Inorganic Analytical Results- Detections Only 
RFi Report Addendum, AOe 698, Zone K·Navai Station Annex 

Soil-to-
EPA Region III Groundwater 

Residential Soil SSLb Surface 
Parameter Location Concentration Units Qualifier RBC' (HI=O,l) [DAF=101 Soil BRC 

Nickel K698SB028 2.6 mg/kg J 160 65 1.7 

K698SB029 2.3 J 

K698SB034 2 J 

K698SB035 2.5 J 

K698SB036 1.5 J 

K698SB042 2.2 J 

K698SB043 6 = 

Potassium K698SBOOl 215 mg/kg J NA NA NA 
K698SB003 71.2 J 

K698SB004 148 J 

K698SB021 110 = 
K698SB022 156 = 
K698SB023 290 = 
K698SB025 239 

K698SB026 95.1 J 

K698SB027 171 

K698SB028 118 = 
K698SB029 93 J 

K698SB034 83.2 J 

K698SB035 121 J 

K698SB036 43.1 J 

K698SB042 107 J 

K698SB043 193 J 

Selenium K698SB022 0.26 mg/kg J 39 2.5 0.84 

K698SB027 0.4 J 
K698SB035 0.43 J 
K698SB042 0.53 J 

Silver K698SBOOl 0.25 mg/kg J 39 17 0.44 

Sodium K698SB023 141 = NA NA NA 

K698SB034 250 J 

K698SB035 327 J 
K698SB036 191 J 

K698SB042 308 J 
K698SB043 485 = 

Thallium K698SB043I 0.56 mg/kg J 0.55 0.35 NA 

Tin (Sn) K698SB043 4.3 mg/kg J 470' NL 19.4 
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TABLE 4·2 
Additional Surface Soil Inorganic Analytical Results- Detections Only 
RFI Report Addendum, AOC 698, Zone K-Naval Station Annex 

Parameter Location Concentration Units Qualifier 

Vanadium K698SB001 13-4 mg/kg = 
K698SB003 7.9 = 

K698SB004 7.4 = 

K698SB021 8.9 = 

K698SB022 11.1 = 

K698SB023 11.6 = 

K698SB025 20.5 = 

K698SB026 8.6 = 

K698SB027 8.6 

K698SB028 6.4 = 

K698SB029 7.9 = 

K698SB034 8.7 = 

K698SB035 11.1 = 

K698SB036 5.8 = 

K698SB042 7.9 

K698SB043 14.5 = 

Zinc K698SB001 738 mg/kg = 

K698SB003 96.6 = 

K698SB004 68.8 = 

K698SB021 34.6 = 

K698SB022 39.8 = 

K698SB023 7.1 = 

K698SB025 12.8 = 

K698SB026 7.2 = 

K698SB027 88.6 = 

K698SB028 63.7 = 

K698SB029 24.8 = 

K698SB034 22.3 = 

K698SB035 4.4 J 

K698SB036 40.7 J 

K698SB042 10.2 = 

K698SB043 105 = 

RFI REPORT AODENDUM, AOC 698, ZONE K-NAVAl STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JUlY2OQ1 

Soil·to· 
EPA Region III Groundwater 

Residential Soil SSLb Surface 
RBC' (HI=O.1) [DAF=101 Soil BRC 

55 3,000 15.8 

2,300 6,000 14,8 

All background values for Zone K are based on twice the mean of the grid sample concentrations, as described 
in Section 5, Data Evaluation and Background Comparison, of the Zone K RFI Report, (EnSafe, 1999a)_ 

Concentrations in bolded and outlined text exceeded the RBCs, SSLs, and the zone background screening 
criteria . 

• Residential RBCs (HI=0.1 for noncarcinogens) were obtained from the EPA Region III RBC Table (October 5, 
2000) (http://www.epa.gov/eaphome/search,html), unless otherwise noted_ 

bGeneric soil-to-groundwater SSLs (OAF = 10) are from the EPA Soil Screening Guidance: Technical 
Background Document (Table A-1), EPN540/R-95/128 (May 1996), unless otherwise noted. 
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RFI REPORT ADDENDUM, AOC 6'B, ZONE K-NAVAl STATION ANNEX 
CHARLESTON NAVAlOCMPUEX 

REVISION 0 
JUlY2QOl 

TABLE 4-2 
Additional Surface Soil Inorganic Analytical Results- Detections Only 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Parameter Location Concentration Units 

EPA Region '" 
Residential Soil 

aualifier RBC' (HI=O.l) 

Soil-to­
Groundwater 

SSLb 

[DAF=10j 
Surface 

Soil BRC 

'Preliminary Results for Additional Background PAH Sampling from CNC Main Base Railroad Lines and Annex 
(Zone K) (CH2M-Jones, May 3, 2001). 

d Generic sOil-to-groundwater SSLs (OAF = 10) taken from the EPA Region III RBC Table (October 5, 2000) 
(http://www.epa.gov/eaphome/search.htmll. 

9The residential RBC for lead was obtained from the EPA Soil Screening Guidance: Technical Background 
Document, Appendix A (page A-5) EPAl540/R-95/128 (May 1996). 

f Based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities (EPA, 
1994), 

'The residential RBC (ThO=O.l) for mercury was obtained from the EPA Region III RBC Table document 
distributed on October 22, 1997. 

= Chemical is detected at the concentration shown. 

BRC Background reference concentration from Section 5 (EnSafe, 1999a) unless otherwise noted, 

C Carcinogen-residential RBC was used directly from the EPA Region III RBC Table, October 5, 2000. 

HI Hazard index 

J Chemical is detected at concentration below the method detection limit; concentration is not known. 

NA Not applicable/not available/not analyzed 

N L Not listed 

RBC Risk-based concentration 

ThO Target hazard quotient 
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RR REPORT ADDENDUM, AOC 698, ZONE K-NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-3 
Additional Subsurface Soil Inorganic Analytical Results - Detections Only 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Soil-to-
Groundwater 

SSL' Subsurface 
Parameter Location Concentration Units Qualifier [DAF=10j Soil BRC 

Aluminum K698SB021 6,800 mg/kg = NL 10,500 

K698SB022 4,130 = 
K698SB023 5,900 = 
K698SB025 6,120 = 
K698SB026 5,440 = 
K698SB027 7,430 = 
K698SB028 5,780 = 
K698SB029 6,450 = 
K698SB034 3,490 = 
K698SB035 2,970 = 
K698SB036 5,550 = 
K698SB042 7,160 = 
K698SB043 5,190 = 

Antimony K698SB022 0.35 mg/kg J 2,5 NA 

K698SB025 0.37 J 
K698SB026 0.41 J 
K698SB027 0.23 J 
K698SB029 0.2 J 

Arsenic K698SB021 0.63 mg/kg J 14.5 4.6
b 

K698SB022 0.86 J 
K698SB023 0.86 J 
K698SB025 4.2 = 
K698SB026 1.1 = 
K698SB027 0.92 J 
K698SB028 0.68 J 
K698SB029 1.2 = 
K698SB034 0.39 J 
K698SB035 1.3 = 
K698SB036 0.62 J 
K698SB042 1.3 = 
K698SB043 2.2 = 

Barium K698SB021 6 mg/kg = 800 6.83 

K698SB022 3.7 = 
K698SB023 3.4 = 
K698SB025 4.5 = 
K698SB026 3.7 = 
K698SB027 4.3 = 
K698SB028 3.8 = 
K698SB029 8.2 = 
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RFI REPORT ADDENDUM, AOC 69B, ZONE K·NAVAL STATION ANNEX 
CHARLESTON NAVAL ODMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-3 
Additional Subsurface Soil Inorganic Analytical Results - Detections Only 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Soil-to-
Groundwater 

SSL' Subsurface 
Parameter Location Concentration Units Qualifier [DAF=101 Soil BRC 

Barium K698SB034 3 mglkg = 800 6.83 

K698SB035 1,8 = 
K698SB036 3.7 = 
K698SB042 4.4 = 
K698SB043 4.9 = 

Beryllium K698SB021 0.04 mglkg J 31.5 0,12 

K698SB022 0.Q3 J 
K698SB023 0.03 J 
K698SB025 0.03 J 

K698SB026 0.03 J 
K698SB027 0.Q3 J 
K698SB028 0.04 J 
K698SB029 0.03 J 

Cadmium K698SB035 0.08 mg/kg J 4 NA 
K698SB036 0.12 J 
K698SB042 0.06 J 
K698SB043 0.06 J 

Calcium K698SB021 324 mg/kg J NA NA 
K698SB022 625 J 
K698SB023 205 J 
K698SB025 229 J 
K698SB026 28.1 J 
K698SB027 123 J 
K698SB028 169 J 
K698SB029 228 J 
K698SB034 95.5 J 
K698SB035 565 = 
K698SB036 247 J 
K698SB042 1,180 = 
K698SB043 731 = 

Chromium, Total K698SB021 5.7 mg/kg = 19 8.76 

K698SB022 4,1 = 
K698SB023 5.8 = 
K698SB025 6,6 = 
K698SB026 5.4 = 
K698SB027 6.6 = 
K698SB028 7.5 = 
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RFI REPORT ADDENDUM, AOC 698, ZONE K·NAVAL STAnoN ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-3 
Additional Subsurtace Soil Inorganic Analytical Results - Detections Only 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Soil-to-
Groundwater 

SSL' Subsurface 
Parameter Location Concentration Units Qualifier [DAF=101 Soil BRC 

Chromium, Total K698SB029 6-4 mg/kg = 19 8.76 

K698SB034 4.6 = 
K698SB035 3.2 = 
K698SB036 4-4 = 
K698SB042 7.2 = 
K698SB043 5.3 = 

Cobalt K698SB021 0.35 mg/kg J 990' 0.62 

K698SB022 0.29 J 

K698SB023 0.33 J 

K698SB025 0.34 J 

K698SB026 0.28 J 

K698SB027 0-4 J 

K698SB028 0-44 J 

K698SB029 0.21 J 

K698SB034 0.29 J 

K698SB035 0.26 J 

K698SB036 0.23 J 
K698SB042 0.28 J 

K698SB043 0.39 J 

Copper K698SB021 0.63 mg/kg J 5,590' 1.2
b 

K698SB022 0.32 J 
K698SB023 0.23 J 
K698SB025 0.27 J 
K698SB026 0.19 J 
K698SB027 0.2 J 
K698SB028 0-45 J 
K698SB029 0.5 J 
K698SB034 0.56 J 
K698SB042 0.78 J 
K698SB043 0.9 J 

Iron K698SB021 2,410 mg/kg = NL 5,130 

K698SB022 2,000 = 
K698SB023 2,780 = 
K698SB025 2,390 = 
K698SB026 3,990 = 
K698SB027 2,280 = 
K698SB028 2,030 = 
K698SB029 2,550 = 
K698SB034 934 = 
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RFI REPORT ADDENDUM, AOC 698, ZONE K·NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION. 
JULY 2001 

TABLE 4-3 
Additional Subsurface Soil Inorganic Analytical Results - Detections Only 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Soil-to-
Groundwater 

SSLa Subsurface 
Parameter Location Concentration Units Qualifier [DAF=101 Soil BRC 

Iron K698SB035 2,030 mg/kg = NL 5,130 

K698SB036 2,200 

K698SB042 3,150 = 
K698SB043 1,400 = 

Lead K698SB021 4.2 mg/kg = 400d 6.43 

K698SB022 3.4 = 
K698SB023 2.9 = 
K698SB025 3 = 
K698SB026 3.7 = 
K698SB027 3.3 = 
K698SB028 4.7 = 
K698SB029 5.1 = 
K698SB034 3.5 = 
K698SB035 2 = 
K698SB036 2.9 

K698SB042 3.4 = 
K698SB043 5.2 = 

Magnesium K698SB021 170 mg/kg = NA NA 
K698SB022 94.6 = 
K698SB023 104 = 
K698SB025 147 = 
K698SB026 99.2 = 
K698SB027 123 = 
K698SB028 99.9 = 
K698SB029 167 = 
K698SB034 68.6 = 
K698SB035 27.7 = 
K698SB036 81.3 = 
K698SB042 104 = 
K698SB043 108 = 

Manganese K698SB021 8.1 mg/kg = NL 5.93 

K698SB022 6.9 = 
K698SB023 4.3 = 
K698SB025 4.7 = 
K698SB026 4.7 = 
K698SB027 8.4 = 
K698SB028 7.2 = 
K698SB029 9.9 = 
K698SB034 2.8 = 
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RFI REPORT ADDENDUM, AOC &l8, ZONE K-NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-3 
Additional Subsurtace Soil Inorganic Analytical Results - Detections Only 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Soil-to-
Groundwater 

SSL' Subsurface 
Parameter Location Concentration Units Qualifier [DAF=101 Soil BRC 

Manganese K698SB035 1.3 mg/kg = NL 5.93 

K698SB036 2.7 = 
K698SB042 5.5 

K698SB043 4 = 

Mercury K698SB021 0.02 mg/kg J NA 
K698SB022 0.01 J 
K698SB023 0.01 J 
K698SB025 0.02 J 
K698SB026 0.01 J 

K698SB027 0.01 J 
K698SB028 0.03 = 
K698SB029 0.03 = 
K698SB034 0.03 J 
K698SB035 0.02 J 
K698SB036 0.03 J 
K698SB042 0.03 J 
K698SB043 0.03 J 

Nickel K698SB021 2.4 mg/kg J 65 2.64 

K698SB022 2.1 J 
K698SB023 2 J 
K698SB025 2.3 J 
K698SB026 1.9 J 
K698SB027 2.8 J 
K698SB028 2.8 J 
K698SB029 1.9 J 
K698SB034 1.4 J 
K698SB035 2 J 
K698SB036 1.9 J 
K698SB042 2.1 J 
K698SB043 2.1 J 

Potassium K698SB021 108 mg/kg = NA NA 
K698SB022 62 J 
K698SB023 64.9 J 
K698SB025 86.8 J 
K698SB026 54.2 J 
K698SB027 73.3 J 
K698SB028 72.1 J 
K698SB029 95.9 J 
K698SB034 48.3 J 
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RFI REPORT ADDENDUM, AOC 698, ZONE K·NAVAL STATION ANNEX 
CHARLESTON NAVAL CWPLEX 

REVISION 0 
JULY 2001 

TABLE 4-3 
Additional Subsurtace Soil Inorganic Analytical Results - Detections Only 
RFI Report Addendum, AGe 698, Zone K-Naval Station Annex 

Parameter 

Potassium 

Sodium 

Thallium 

Vanadium 

Zinc 

Location Concentration Units 

K698SB035 18.6 mg/kg 

K698SB036 

K698SB042 

K698SB043 

K698SB034 

K698SB035 

K698SB036 

K698SB042 

K698SB043 

K698SB042 

K698SB021 

K698SB022 

K698SB023 

K698SB025 

K698SB026 

K698SB027 

K698SB028 

K698SB029 

K698SB034 

K698SB035 

K698SB036 

K698SB042 

K698SB043 

K698SB034 

K698SB035 

K698SB036 

K698SB042 

K698SB043 

37.7 

60.4 

60.5 

254 

192 

188 

256 

230 

0.5 

8.5 

6 

7.4 

9.1 

7.7 

11.7 

6.8 

9.7 

3.7 

4.2 

7.1 

12.5 

5.3 

2.9 

3.2 

3.1 

3.3 

6.9 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Soil-to­
Groundwater 

SSL' Subsurface 
Qualifier [DAF=10] Soil BRC 

J NA NA 
J 

J 

J 

J 

J 

J 

J 

J 

J 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 
J 

J 

= 
= 

NA 

0.35 

3,000 

6,000 

NA 

NA 

12.2 

NA 

All background values for Zone K are based on twice the means of the grid sample concentrations, as 
described in Section 5, Data Evaluation and Background Comparison, of the Zone K RFI Report (EnSafe, 
1999a). 

Concentrations in bolded and outlined text exceed the SSLs and the zone background screening criteria. 

'Generic soil-to-groundwater SSLs (OAF = 10) are from the EPA Soil Screening Guidance: Technical 
Background Document (Table A-1), EPN540/R-95/128 (May 1996), unless otherwise noted. 

b Preliminary Results for Additional Background PAH Sampling from CNC Main Base Railroad Lines and Annex 
(Zone K) (CH2M-Jones, May 3, 2001). 

'Where SSLs are not available from EPA Tables, EnSafe sOil-to-groundwater SSLs are used based on the EPA 
Soil Screening Guidance: Technical Background Document, EPN540/R-95/128 (May 1996). 

d Based on the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities 
(EPA,1994). 
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TABLE 4-3 

RFI REPORT ADDENDUM, AOC 698, ZONE K-NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

Add~ional Subsurtace Soil Inorganic Analytical Resu~s - Detections Only 
RFf Report Addendum, AOC 698, Zone K-Navaf Station Annex 

Parameter Location Concentration Units Qualifier 

Soil-to­
Groundwater 

SSL' 
[DAF=101 

Subsur1ace 
Soil BRC 

= Chemical is detected at the concentration shown. 

BRC Background reference concentration from Section 5 (EnSafe, 1999a) unless othelWise noted. 

OAF Dilution attenuation factor 

J Chemical is detected at concentration below the method detection limit; concentration is not known. 

NA Not applicable/not available/not analyzed 

NL Not listed 

SSL Soil screening level 
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RFl REPORT ADDENDUM, AOC 698, ~NE K-NAVAL STATION ANNEX 
: .AlESTON NAVAL COMPlEX 

REVISION 0 
JULY 2001 

TABLE 4-4 
Additional Surface Soil Organic Analytical Results - Detections Only 
RFt Report Addendum, AOC 698, Zone K-Navat Station Annex 

Region III Soil-to-
Residentiat Soil Groundwater 

Parameter Location Concentration Units Qualifier RBC'(HI=O.1) SSLb [DAF=101 

2-methylnaphthalene K698SB024 0.059 mg/kg J 160 NL 

Acetone K698SB002 0.024 mg/kg J 780 0.8
c 

Alpha-chlordane K698SB002 0.019 mg/kg = 1.8C 5 

Anthracene K698SB024 0.033 mg/kg J 2,300 6,000 

Benzo(a)anthracene K698SB020 0.39 mg/kg J 0.87C 

K698SB024 0.38 J 

Benzo(a)pyrene K698SB020 0.91 mg/kg = 0.087C 4 

K698SB024 0.84 = 

Benzo(b)fluoranthene K698SB020 1.1 mg/kg = 0.87C 2.5 

K698SB024 1.1 = 

Benzo(g,h,i)perylene K698SB020 mg/kg = 160 NL 

K698SB024 0.98 = 

Benzo(k)fluoranthene K698SB020 0.83 mg/kg = 8.7C 24.5 

K698SB024 1.1 = 

Chrysene K698SB020 0.37 mg/kg J 87C 80 

K698SB024 0.4 = 

Dibenz(a,h)anthracene K698SB020 0.11 mg/kg J 0.087C 1 

K698SB024 0.32 J 

Di-n-butyl phthalate K698SB024 0.037 mg/kg J NL NL 

Endrin ketone K698SB002 0.00091 mg/kg J NL 0.5 

Fluoranthene K698SB020 0.2 mg/kg J 310 2,150 

K698SB024 0.17 J 

Gamma-chlordane K698SBOO2 0.091 mg/kg = 1.8C 5 

Heptachlor epoxide K698SB002 0.065 mg/kg = 0.07C 0.35 

Indeno(1,2,3-c,d)pyrene K698SB020 1.1 mg/kg = 0.87C 7 
K698SB024 0.87 = 

Naphthalene K698SB024 0.038 mg/kg J 160 4
c 

p,p'-DDE K698SB002 0.001 mg/kg J 1.9C 27 

Phenanthrene K698SB020 0.058 mg/kg J NL NL 
K698SB024 0.1 J 

Pyrene K698SB020 0.2 mg/kg J 230 2,100 
K698SB024 0.19 J 
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TABLE 4-4. CONTINUED 

RFI REPORT ADDENDUM, AOC 698, ZONE K·NAVAl STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

Additional Surface Soil Organic Analytical Results - Detections Only 
RFI Report Addendum, AOC 698, Zone K-Naval Station Annex 

Parameter 

BEQ 

Parameter 

123789-HxCDD 

123678-HxCDD 

123478-HxCDD 

1234678-HpCDD 

OCDD 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

234678-HxCDF 

1234678-HpCDF 

OCDF 

1234678-HpCDD 

OCDD 

123478-HxCDF 

1234678-HpCDF 

OCDF 

123789-HxCDD 

123678-HxCDD 

123478-HxCDD 

1234678-HpCDD 

OCDD 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

234678-HxCDF 

1234678-HpCDF 

OCDF 

1234678-HpCDD 

OCDD 

123478-HxCDF 

GNV2000299117. DOC/011930001 

Location 

K698SB020 

K698SB024 

Location 

K698SB030 

K698SB030 

K698SB030 

K698SB030 

K698SB030 

K698SB030 

K698SB030 

K698SB030 

K698SB030 

K698SB030 

K698SB030 

K698SB030 

K698SB031 

K698SB031 

K698SB031 

K698SB031 

K698SB031 

K698SB032 

K698SB032 

K698SB032 

K698SB032 

K698SB032 

K698SB032 

K698SB032 

K698SB032 

K698SB032 

K698SB032 

K698SB032 

K698SB032 

K698SB033 

K698SB033 

K698SB033 

Concentration 

1_287 

1.406 

Concentration 
(ng/kg) 

13.33 

18.97 

6.46 

323.20 

2,665.42 

1.36 

1.50 

17.62 

8.76 

9.19 

176.14 

292.34 

48.81 

946.37 

52.74 

10.06 

12.90 

23.98 

42.92 

6.68 

854.35 

8.127_43 

2.04 

1.01 

48.35 

8.47 

19.77 

581.02 

868.24 

86.34 

970.27 

4.11 

Units 

mg/kg 

Qualifier 

J 

= 
J 

= 

J 

= 
J 

J 

J 

= 

= 

= 

= 

J 

= 

= 

J 

= 
J 

= 

= 

J 

= 

J 

J 

= 
= 

= 

= 

= 
J 

Background 
Concentration CNC" 

0.088" 

Region III Residential 
Soil RBC' (HI=0.1) 

(ng/kg) 

43 

43 

43 

430 

4,300 

86 

8.6 

43 

43 

43 

430 

4,300 

430 

4,300 

43 

430 

4,300 

43 

43 

43 

430 

4,300 

86 

8.6 

43 

43 

43 

430 

4,300 

430 

4,300 

43 

4-25 



RFI REPORT AODENOUM, AQC 698, ZONE K-NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

Parameter Location 
Concentration 

(ng/kg) Qualifier 

Region III Residential 
Soil RBC' (HI=O.1) 

(ng/kg) 

1234678-HpCDF 

OCDF 

K698SB033 

K698SB033 

40,03 

97,36 

= 

= 

430 

4.300 

Parameter Location 
Concentration 

(ng/kg) 

Region III Residential 
Soil RBC' (HI=O.1) 

(ng/kg) 

Soil-to-Groundwater 
SSL· [OAF = 10] 

(ng/kg) 

TEQ K698SB030 16.2 4.3 4.3" 

K698SB031 6.S 

K698SB032 39.0 

K698SB033 2.7 

All background values for Zone K are based on twice the means of the grid sample concentrations, as 
described in Section 5, Oata Evaluation and Background Comparison, of the Zone K RFI Report (EnSafe, 
1999a). 

Concentrations in bolded and outlined text exceeded the RBCs or zone background screening criteria, 

a Non-carcinogen'residential RBCs (HI = 0.1) are taken from the EPA Region III RBC Table (October 5, 2000) 
(http://www.epa.gov/epahome/search.html). 

b Generic soil·to·groundwater SSLs (OAF = 10) are from the EPA Soil Screening Guidance: Technical 
Background Oocument (Table A-1), EPN540/R·95/128 (May, 1996), unless otherwise noted. 

o OAF = 1 (VOC) 

d Preliminary Results for Additional Background PAH Sampling from GNG Main Base Railroad Lines and Annex 
(Zone K) (CH2M·Jones, May 3, 2001). 

'2,3,4,8-TCOO RBC (OAF = 10, carcinogen) from the EPA Region III SSL Table (October 5,2000) 
(http://www.epa.gov/epahome/search.htmll_ 

= Chemical is detected at the concentration shown. 

BEQ Benzo(a)pyrene equivalent 

C Carcinogen· residential RBC was taken directly from the EPA Region III RBC Table (October 5, 2000). 

OAF Dilution attenuation factor 

HI Hazard index 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 
NA Not applicable/not available/not analyzed 

NL Not listed 

RBC Risk·based concentration 

SSL Soil screening level 

VOC Volatile organic compound 

BEQ Calculation Procedure: 

Equation 1: BEQ = Sum {PAH • TEFl 
PAH = the concentration value to the seven target parameters (TP) listed below, or if there was no detection of 
the TP, half the TP detention limit is used. 

TEF = Toxicity equivalency factor (TEF) listed below, relative to benzo(a)pyrene. 
If there were no detections of all seven TP, then the BEQ = nondetect (NO). 
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PAH Target Parameters 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Indeno(I,2,3-c,d)pyrene 

TEO Calculation Procedure 

Equation 1: TEQ = Sum (Dioxin/Furan • TEF) 

RFI REPORT ADDENDUM, AOC 698, ZONE K-NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TEF 

0_1 

1 
0,1 

om 
0,001 

0.1 

Dioxin/Furan = the concentration value of the seventeen target parameters (TP) listed below, or if there was no 
detection of the TP, half the TP detention limit is used. 

TEF = Toxicity equivalency factor (TEF) listed below, relative to 2378-TCDD. 
If there were no detections of all seventeen TP, then the TEQ = nondetect (ND). 

Dioxin/Furan Target Parameters 

2378-TCDD 

12378-PeCDD 

123789-HxCDD 

123678-HxCDD 

123478-HxCDD 

1234678-HpCDD 

OCDD 

2378-TCDF 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OCDF 

GNV2000299117.DOC/011930001 

TEF 

0.5 

0.1 

0.1 

0.1 

0.01 

0.001 

0.1 

0.05 

0.5 

0.1 

0.1 

0.1 

0_1 

0.01 

0.01 

0.001 
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RA REPORT ADDENDUM, AOC 698, ZONE K·NAVAL STATION ANNEX 

TABLE 4-5 
Additional Subsurface Soil Organic Analytical Results - Detections Only 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Parameter Location Concentration Units 

Acetone K698SB002 0.Q18 mg/kg 

Aldrin K698SB002 0,00011 mg/kg 

Alpha-chlordane K698SB002 0.0012 mg/kg 

Gamma-chlordane K698SB002 0.0037 mg/kg 

Heptachlor K698SB002 0.00053 mg/kg 

Heptachlor epoxide K698SB002 0.0011 mg/kg 

p,p'-DDE K698SB002 0.00071 mg/kg 

p,p'-DDT K698SB002 0.0036 mg/kg 

Benzo(a)pyrene K698SB024 0.045 mg/kg 

Benzo(b)fluoranthene K698SB024 0.043 mg/kg 

Benzo(g,h,i)perylene K698SB024 0.069 mg/kg 

Benzo(k)fluoranthene K698SB024 0,038 mg/kg 

Indeno(1,2,3-c,d)pyrene K698SB024 0.059 mg/kg 

Parameter Location Concentration 

BEQ K698SB024 0,264 

Parameter Location Concentration 

1234678-HpCDD K698SB030 5.35500 

OCDD 288.53100 

1234678-HpCDF 1,96400 

OCDF 6.09100 

1234678-HpCDD K698SB031 2,85700 

OCDD 285.37000 

123478-HxCDF 1.61000 

1234678-HpCDD K698SB032 5.26400 

OCDD 113.16100 

1234678-HpCDF 2.83600 

GNV2000299117.DOCI011930001 

Qualifier 

J 

J 

J 

= 

J 

J 

J 

= 

J 

J 

J 

J 

J 

Units 

mg/kg 

Units 

ng/kg 

CHARLESTON NAVAL CCMPLEX 
REVISION 0 

JULY 2001 

Soil-ta-Groundwater 
SSL' [OAF = 10) 

0.8' 

0.25 

5 

5 

11.5 

0.35 

27 

16 

4 

2.5 

NL 

24.5 

7 

Background 
Concentration CNC' 

0,092 

Qualifier 

= 
J 

= 

J 

= 

J 

= 

= 

= 
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RFI REPORT ADDENDUM, AOC 69B, ZONE K-NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

Parameter Location 

OCDF 

OCDF K698SB033 

Concentration 

4.07500 

1.71800 

Units Qualifier 

= 

Parameter Location Concentration Units 
Soil-to-Groundwater 

SSL' [OAF = 10) 

TEO K698SB030 

K698SB031 

K698SB032 

K698SB033 

0.4 

0.5 

0.2 

0.0017 

mg/kg 

Concentrations in balded and outlined text exceeded the zone background screening criteria. 

'Generic soil-to-groundwater SSLs (DAF = 10) are from the EPA Soil Screening Guidance: Technical 
Background Document (Table A-l), EPAl540/R-95/128 (May, 1996), unless otherwise noted. 

b DAF = 1 (VOC) 

, Preliminary Results for Additional Background PAH Sampling from GNG Main Base Railroad Lines and Annex 
(Zone K) (CH2M-Jones, May 3, 2001). 

d 2,3,4,8-TCDD RBC (DAF = 10, carcinogen) from the EPA Region III SSL Table (October 5,2000) 
(http://www.epa.gov/epahome/search.html). 

= Chemical is detected at the concentration shown. 

BEO Benzo(a)pyrene equivalent (see Table 3-4 for BEO calculation procedure) 

DAF Dilution attenuation factor 

J Chemical is detected at the concentration below the method detection limit; concentration is not known_ 

NA Not applicable/not available/not analyzed 

NL Not listed 

SSL Soil screening level 

TEO 2,3,7,8-TCDD equivalent (see Table 3-4 for TEO calculation procedure) 

VOC volatile organic compound 
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REVISION 0 
JULY 2001 

TABLE 4-6 
Addrtional Groundwater Inorganic Analytical Results - Detections Only 
RFI Repon Addendum, AOe 698, Zone K-Naval Station Annex 

12-07-99 
Parameter location Concentration Units Qualifier 

Aluminum K698GWOOl 341 ~g/l J 

K698GW002 618 J 

Barium K698GWOOl 14 ~g/l = 
K698GW002 17.8 = 

Calcium K698GWOOl 27,300 ~g/l = 
K698GW002 12,600 = 

Chromium, K698GW002 0.89 ~g/l J 
Total 

Copper K698GWOOl 1.6 ~g/l J 

Iron K698GWOOl 3,030 ~g1l = 
K698GW002 121 = 

Magnesium K698GWOOl 1,410 ~g/l = 
K698GW002 230 J 

Manganese K698GWOOl 3.3 ~g/l J 

K698GW002 5.4 J 

Potassium K698GWOOl 2,970 ~g/l = 
K698GW002 823 J 

Sodium K698GWOOl 4,470 ~g1l = 
K698GW002 1,310 = 

Vanadium K698GWOOl 3.8 ~g/l J 

EPA Region III 
Drinking Tap Water RBC 

Water MCl' (ThQ = O.l)b 

Nl 3,700 

2,000 260 

NA NA 

100 11 

1,300 150 

NA 1,100 

NA NA 

Nl 73 

NA NA 

NA NA 

Nl 26 

All background values for Zone K are based on twice the means of the grid sample concentrations, as 

BRC 

471 

31.2 

NA 

NA 

2.8 

235 

NA 

9.3 

NA 

NA 

0,8 

described in Section 5, Dala Evaluation and Background Comparison, of the Zone K RFI Report (En Safe, 
1999a). 

Concentrations in bolded and outlined text exceeded the RBCs, MCls, and zone background screening criteria. 

'The MCl is from EPA Drinking Water Regulations (Summer 2000). 

bRBCs were obtained from the EPA Region III RBC Table (October 5,2000) 
(http://www,epa.gov/epahome/search.html), 

= Chemical is detected at the concentration shown, 

BRC Background reference concentration from Section 5 (EnSafe, 1999a). 

J Chemical is detected at a concentration below the method detection limit; concentration is not known. 

MCl Maximum contaminant level: the maximum permissible level of a contaminant in water which is 
delivered to any user of a public water system. 

NA Not applicable/not available/not analyzed 

Nl Not listed 

RBC Risk-based concentration 

ThQ Target hazard quotient 
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REVISION 0 
JULY '001 

TABLE 4-7 
Additional Groundwater Organic Analytical Results - Detections Only 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Region ttl Tap 
Water RBC 

Parameter Location Concentration Units Qualifier 
Drinking 

Water MCla (ThQ = 0.1)" 

2·Methylnaphthalene K698GW001 2.4 ~g1L J NL 12 

Alpha BHC (alpha K698GW0021 0.05' ~g/L J 
hexachlorocyclohexane) 

NL 0.011 

Benzene K698GW001 1.3 ~g/L = 5 0.32C 

K698GW0011 31 J 

Chloroform K698GW001 3.8 ~g/L J 80 0,15C 

Dibenzofuran K698GW001 1.2 ~g/L J Nl 24 

Ethylbenzene K698GW001 8 ~g/L = 700 130 

K698GW001 25 = 
Fluorene K698GW001 1,6 ~g/L J Nl 24 

Gamma BHC (lindane) KS98GW001 0.079 ~g/L J 0.2 Nl 

Naphthalene K698GW0011 8.2 ~g/L J Nl 0.65 

Toluene K698GW001 0.56 ~g/L J 1,000 75 

Xylenes, Total K698GW001 11 ~g/L = 10,000 1,200 

KS98GW001 10 = 
OCDD K698GW001 0,00003044 ~g/L J 

TEO K698GW001 0.00000003 ~g1L 0.00003 0.00000045C 

Concentrations in balded and outlined text exceeded the MCLs and RBCs, 

"The MCl is from EPA Drinking Water Regulations. 

"rap water RBCs (ThO = 0.1 for noncarcinogen·residential) were obtained from the EPA Region III RBC Table 
(October 5,2000) (http://www.epa.gov/epahome/search.html). unless otherwise noted. 

cAlpha·BHC reported with a J flag at the detection limit level of 0.05 ~g/L However the field duplicate sample 
did not have detectable alpha·BHC. 

= Chemical is detected at the concentration shown. 

C Carcinogen-residential RBC was used directly from the EPA Region III RBC Table (October 5,2000). 

HI Hazard index 

J Chemical is detected at the concentration below the method detection limit; concentration is not 
known. 

MCl Maximum contaminant level: the maximum permissible level of a contaminant in water which is 
delivered to any user of a public water system. 

NA Not applicable/not available/not analyzed 

Nl Not listed 

RBC Risk·based concentration 

TEO 2,3,7,8·TCDD equivalent (see Table 4-4 for TEO calculation procedure) 

ThO Target hazard quotient 
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5.0 COPC/COC Refinement 

RFI REPORT ADDENDUM. ADC 698. ZONE K·NAVALSTATION ANNEX 
CHARLESTON NAVAL COMPlEX 

REVISION I 
FEBRUARY 2002 

The site was defined as an AOC only because of the lead-based paint used on the exterior of 

Building 2508. No RCRA-regulated activities were conducted at this site. Th;!e have been 

no reported releases of hazardous wastes or materials or disposal of wastes at this site. 

As stated earlier, this site is located adjacent to a former AST used to store petroleum fuel 

oils. Surface soil samples taken at the site showed lead above the BRC; only one sample 

showed lead above its residential RBC, as discussed below. Additionally, several non-site­

related chemicals were detected in site surface soil and groundwater. The petroleum 

hydrocarbons detected in groundwater appear to be related to the former AST, as they were 

detected in the well located downgradient from this potential source area. Low-level 

concentrations of insecticides detected in groundwater (lindane and its isomers, alpha- and 

beta-BHC) are not from lead-based paint or other activities identified with the original AOC 

assignment. These are further discussed below in order to develop a pertinent list of COCs 

per medium. 

Based on the RFI results (see Section 2.0 of this report addendum) and the additional 

sampling and testing conducted after completion of the Zone K RFI Report, Revision 0 

(EnSafe, 1999a) (see Section 4.0), aluminum, arsenic, cadmium, iron, lead, thallium, BEQs, 

and TEQs were identified as exceeding soil screening criteria in at least one location, and are 

therefore considered preliminary COPCs. These COPCs are further evaluated in the 

following sections to assess whether they are COCs. Tables 5-1 and 5-2 are provided to show 

combined data from the RFI and additional investigations for surface and subsurface soil 

results, respectively. Iron, petroleum hydrocarbons, and BHC isomers were identified as 

COPCs for groundwater. 

24 5.1 Surface Soil 
25 Table 5-1 presents the list of parameters above criteria at each surface soil sampling location 

26 from all the sampling events. Of the constituents identified, lead is the only site-related 

27 COPC (as discussed below). All other COPCs included in Table 5-1 are identified based on 

28 preliminary sample-specific exceedences of screening criteria; however, upon further 

29 evaluation, none of the surface soil COPCs qualified as COCs. The rationale is provided 

30 below for each of the COPCs. 

GNV2000299117AEV1.00c 5-1 



RFt REPORT ADDENDUM. AOC 698, ZONE K·NAVAl STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION' 
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1 5.1.1 Aluminum 
2 Aluminum did not exceed its BRC of 11,200 in the RFI results, and exceeded it only once in 

3 the additional results (K698SB025: 12,000 mg/kg). However, the exceedance was marginal 

4 and was within the specific parameter background concentration ranges detected in Zone K-

5 Naval Station Annex soils for aluminum (4,050 mg/kg to 8,320 mg/kg for surface soil, and 

6 3,090 mg/kg to 12,000 mg/kg for subsurface soil). It is likely that the detected aluminum is 

7 part of the area background concentration. The detected concentration was below an RBC of 

8 78,000 rng/kg (HI=1.0). Since no subsurface soil aluminum concentrations exceeded 

9 screening criteria, leachability is not a concern for this metal. Thus, aluminum is not 

10 considered a COC in surface soil and does not warrant further investigation or action at 

11 AOC698. 

12 5.1.2 Arsenic 
13 As presented in Section 2.0 of this report addendum, arsenic was identified as a surface soil 

14 COC in the HHRA for industrial land use scenarios. However, arsenic did not exceed the 

15 revised BRC (35.9 rng/kg) developed based on recent additional sampling of background 

16 locations at the Naval Station Annex. Neither the RFI nor additional test results exceeded 

17 the new BRC for surface soil. No source areas of arsenic in soil were found at the site. All 

18 but three of the 24 results for site samples are less than 10 rng/kg, and the highest is 15.7 

19 rng/kg. The arsenic concentration range of 1.2 to 15.7 mg/kg in site samples seems to be 

20 representative of regional or local background levels. These data suggest that AOC 698 

21 activities did not contribute to releases of arsenic. Based on these considerations, arsenic is 

22 not considered a COC at this site, and does not warrant further investigation or action. 

23 5.1.3 Cadmium 
24 As presented in Section 2.0 of this report addendum, cadmium was identified as a surface 

25 soil COPC in the HHRA. Cadmium marginally exceeded the screening RBC of 3.9 mg/kg 

26 (HI=O.I) in surface soil at one location in the RFI results (K698SB003: 4 mg/kg), but 

27 presented no exceedances in the additional samples. The concentration reported at 

28 K698SB003 is well below the RBC of 39 mg/kg (HI=I). Because all other site samples were 

29 below the conservative screening value and because a significant source area contaminated 

30 with cadmium that could present a hazard is not present, cadmium is not considered a COC 

31 and does not warrant further investigation or action at AOC 698. 

GNV2000299117REV1.00c 5-2 
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1 5.1.4 Iron 
2 Iron exceeded its RBC of 2,300 mg/kg (HI=O.l) at one location in the RFI results (K698SB001: 

3 7,160 mg/kg), and in two locations in the additional investigation at K164SB001 (10,500 

4 mg/kg) and K164SB025 (9,000 mg/kg). However, the exceedances were marginal and are 

5 within the specific parameter background concentration range detected in soils at Zone K-

6 Naval Station Annex for iron (560 mg/kg to 10,900 mg/kg). As all of the detected iron is 

7 within this background concentration range, it is likely that the detected iron is part of the 

8 area background concentration. Since no subsurface soil iron concentrations exceeded 

9 screening criteria, leaching to groundwater is not a concern. Thus, iron is not considered a 

10 COC in surface soil and does not warrant further investigation or action at AOC 698. 

11 5.1.5 Lead 
12 Lead is a COPC that is potentially related to AOC activities. It did not exceed its RBC of 400 

13 mg/kg in any soil samples collected during the original RFI investigation, and exceeded the 

14 residential RBC and SSL in only one of the subsequent samples (i.e., a re-sampling of 

15 original boring location K698SBOO1: 972 mg/kg). This maximum detected lead was above 

16 the background lead concentrations, which range from 8.9 to 259 mg/kg. At this same 

17 location in the Original RFI, the surface soil sample result was 119 mg/kg. The average 

18 concentration of lead for all site surface soil samples is 90 mg/kg, which is well below the 

19 screening level RBC and SSL of 400 mg/kg. Thus, though lead is slightly elevated above 

20 natural background concentration levels, it is not a human exposure or leaching concern. 

21 The subsurface soil lead concentrations did not exceed leachability based screening criteria, 

22 indicating lead leaching to groundwater is not a concern at this site. No significant source 

23 area of lead is present at this location. Thus lead is not considered a COC in surface soil and 

24 does not warrant further investigation or action at AOC 698. 

25 5.1.6 Thallium 
26 Samples collected during the original RFI were not analyzed for thallium, and in the 

27 additional tests, it was detected only once in surface soil at a concentration of 0.56 mg/kg, 

28 which is essentially the same as the screening RBC (0.55 mg/kg) at HI=O.I. The detected 

29 value is below the RBC value of 5.5 mg/kg at HI=l.O. Thallium was not detected in the 10 

30 background samples in Zone K, thus, there is no BRC. However, because only a limited 

31 number of background samples (nine) were collected from Zone K, the entire data set for 

32 CNC surface soil was used for the comparison with the ranges of background values. When 

33 compared with the range of overall background values, the thallium concentration fell 

34 within the overall complex surface soil background thallium range (0.12 to 2.8 mg/kg). It is 
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1 likely that the detected thallium is part of the area background concentration, and is below 

2 the RBC at HI=1.0. Based on these considerations, and because a significant source area 

3 contaminated with thallium that could present a hazard is not present at the site, thallium is 

4 not considered a cac in surface soil and does not warrant further investigation or action at 

5 AOC698. 

6 5.1.7 Heptachlor Epoxide 
7 As presented in Section 2.0 of this report addendum, HE was identified as a surface soil 

8 COC in the HHRA for future residential use scenarios. HE exceeded the residential RBC of 

9 70 )1g/kg, however it is below the industrial RBC of 630 )1g/kg in surface soil at two 

10 locations in the original RFI results (K698SB002: 129 )1g/kg and K698SB0l1: 140 )1g/kg), and 

11 presented no exceedances in the subsequent sampling. Sample location K698SB002 was 

12 resampled for the additional investigation and the result of 65 )1g/kg is half of the RFI result 

13 at that location and below the residential RBe. The detected HE is likely from historical land 

14 applications as part of the facility maintenance, and is not specific to activities related to 

15 AOC 698. Based on these considerations, HE is not considered a COC at this site. 

16 5.1.8 BEQ 
17 Two of the four tested surface soil locations exceeded the RBC for BEQs (K698SB020 and 

18 K698SB024). At location K698SB024, the subsurface result (264 )1g/kg) exceeded the BRC of 

19 92 )1g/kg. These soil BEQ detections are located in a former loading dock area. In addition, 

20 the presence of asphalt shingles and tar paper in the sample collection locations were noted 

21 during a site walk-through by CH2M-Jones on May 24, 2001. These are potential sources of 

22 the P AH concentrations which are not related to the basis of site AOC status. The non-

23 exceedance locations for BEQs (K698SB019 and K698SB023) are nearby but in a grassy area 

24 free of the source materials. They delineate the extent of BEQ exceedance as shown in Figure 

25 4-2. The asphalt shingles noted around the site were removed in November 2001, and 

26 photographs of the current conditions at the site are included in Appendix H of this RFI 

27 Report Addendum. The site is an AOC on the basis of suspected lead-based paint on the 

28 exterior of the building. BEQs are not present in paint. Another potential source of these 

29 P AHs are the combustion operations from the boiler house activities. The area that appears 

30 to have elevated P AH levels is relatively small (approximately 10 by 20 feet), and as any tar-

31 covered shingles previously present in the area were removed, does not constitute a 

32 significant source area. Based on these considerations, BEQ is not considered a soil COC at 

33 this site, and does not warrant further investigation or action at AOC 698. 
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1 5.1.9 TEa 
2 The surface soil TEQ results that exceeded the RBC (4.3 ng/kg) were 6.8, 11.9, 16.2, and 39.0 

3 ng/kg, and all occurred in an area adjacent to an existing sidewalk. One nearby location did 

4 not exceed the RBC. A focused risk-based comparison to RBC values and estimates of risks 

5 (calculated by comparison with the RBC value and multiplying by target risk level of 1 in a 

6 million [0.000001]) yielded risks in the range of 1.6 to 9.1 x 10-6 for each of thlrlour samples 

7 (see Table 5-4). The overall background dioxin intake from all sources (food, soil, air and 

8 water) ingestion contributes to 119 ng/day, of which 0.8 ng/ day is from soil. Thus, only 0.67 

9 percent of the total daily intake of dioxin is from soil (see Figure 11-5, Volume 1, EPA 1994, 

10 Estimating Exposure to Dioxin-Like Compounds, Volumes 1-4, external review draft, June 1994). 

11 Extracting this informaiton, EPA implemented a policy of not evaluating soil-dioxin levels 

12 at sites with low-dioxin detections and no apparent dioxin sources/releases. Thus, EPA 

13 recommends a no action level of 1,000 ng/kg for soils under residential (unrestricted) land 

14 use. This policy is further described below. 

15 An EPA memorandum entitled Approach for Addressing Dioxin in Soil at CERCLA and RCRA 

16 Sites, dated April 13, 1998, establishes "1 part per billion (ppb) as a cleanup level for dioxin 

17 in residential soils at Superfund and RCRA cleanup sites where dioxin is a principal 

18 contaminant of concern at the facility." EPA's recommended action level of 1 ppb is based 

19 on the ubiquitous presence of TEQs in the urban environment. This 1 ppb value is the 

20 typical "background" level for the TEQs. All the results at this site are below the 1 ppb 

21 (1,000 ng/kg) concentration. As a result, TEQ is not considered a COC, and CH2M-Jones 

22 does not recommend additional investigation activities for dioxin in the surface soil at AOC 

23 698. 

24 5.1.1 0 Summary 
25 There are no COCs requiring further action in surface soil at AOC 698. 

26 5.2 Subsurface Soil 
27 There were no subsurface soil results exceeding screening criteria in the RFI. The minor 

28 exceedances from the additional sampling results are presented in Table 5-2 and discussed 

29 below. 

30 5.2.1 Thallium 
31 Samples collected during the original RFI were not analyzed for thallium, and in the 

32 additional tests, it was detected only once in subsurface soil at a concentration of O.5J mg/kg 
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1 (T' indicates that the chemical is detected at a concentration below the method detection 

2 limit), which is slightly greater than the SSL (0.35 mg/kg). Thallium was not detected in 

3 background samples in Zone K, thus there is no BRe. However, because only a limited 

4 number of background samples (10) were collected from Zone K, the entire data set for CNC 

5 surface soil was used for the comparison with the ranges of background values. When 

6 compared with the range of overall background values, the thallium concentmtion falls 

7 within the overall complex subsurface soil background thallium range (0.36 to 1.9 mg/kg). 

8 Thallium was not detected in site groundwater. It is likely that the detected thallium in 

9 subsurface soil is part of the area background concentration. Thus, thallium is not 

10 considered a COC in subsurface soil and does not warrant further investigation or action at 

11 AOC 698. 

12 5.2.2 BEQ 
13 Based on the considerations discussed in section 5.1.8, BEQ in one subsurface soil sample 

14 does not warrant further investigation or action at AOC 698, and is not considered a COC at 

15 this site. In addition, the tar-containing roof shingles noted around the site have been 

16 removed as a precautionary measure. 

17 5.2.3 Summary 
18 The subsurface soil for AOC 698 does not have any COCs identified. Therefore, NF A is 

19 recommended for subsurface soil at AOC 698. 

20 5.3 Groundwater 
21 A risk assessment conducted during the RFI concluded that the majority of the risks from 

22 groundwater were associated with benzene and BHCs based on groundwater samples from 

23 well K698GW001, and that the final risk was within the acceptable risk range of 1 to 100 in a 

24 million. 

25 Table 5-3 presents the combined exceedance data from the RFI and additional investigations 

26 for each respective parameter. 

27 5.3.1 Iron 
28 The three groundwater exceedances for iron occurred at different times in well K698GWoo1. 

29 The latest monitoring data from 1999 reported an iron concentration of 3,030 Vg/L. 

30 Although greater than the tap water RBC (1,100 Vg/L) at HI=O.l, this value is below 11,000 

31 Vg/L, which is based on an HI=1.0. Iron in the downgradient well was detected at 121 Vg/L 
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1 in a normal sample and 122 )1g/L in a duplicate sample. Iron is naturally occurring in 

2 groundwater in the area. The three background wells within Zone K were sampled three 

3 times, and each presented iron concentrations within the range of 64 to 6,250 )1g/L. The well 

4 concentrations detected are within the range of background concentrations for iron. Thus, 

5 iron is not a health concern and is well within background levels. Therefore, iron is not 

6 considered a cae in groundwater at AOC 698. ,'-

7 5.3.2 BTEX and Other Petroleum Hydrocarbons 
8 The benzene, 2-methylnaphthalene, and naphthalene detected in well K698GW001 are likely 

9 from the former AST activities and are not from AOC 698 lead-based paint. With the 

10 exception of benzene, the concentrations of the petroleum constituents detected in the 

11 source well are decreasing over time. The 2-methylnaphthalene was detected at a 

12 concentration of 2.4 )1g/L during the 1999 sampling, however it is below the RBC of 12 )1g/L 

13 (HI=0.1) and 120 )1g/L (HI=l.O). Naphthalene was detected at 8.2 )1g/L during the 1999 

14 sampling, which is close to its RBC of 6.5 )1g/L (HI=l.O). Benzene levels rose from 6 )1g/L 

15 during the last sampling event in 1997, and 1.3 )1g/L during the 1999 sampling event, to 31 

16 )1g/L in the 2000 sampling event. This increase may be due to residual soil contamination in 

17 the vicinity of the former AST. These COPCs have not been detected in downgradient well 

18 K698GWOO2. 

19 Significant migration of these hydrocarbons in groundwater is not occurring. Because these 

20 COPCs are not associated with RCRA-related operations, the AST has been closed, and 

21 detected petroleum hydrocarbons are not migrating Significantly, these chemicals are not 

22 considered COCs in the groundwater at AOC 698. If it is necessary to regulate the 

23 hydrocarbon contamination at this site, it should be transferred to the UST program, as 

24 these hydrocarbons are not regulated under RCRA. 

25 5.3.3 Pesticides 
26 Several pesticides were detected in monitor well K698GWOOl and downgradient well 

27 K698GWOO2. Lindane (gamma-BHC) and its isomers (alpha- and delta-BHC) were the only 

28 pesticides detected in well K698GWOOl. They have likely occurred in the historical 

29 application of pesticides at the base to prevent insects such as termites. The delta-BHC was 

30 detected in the first RFI sampling event in the source well (K698GWOO1) at 0.21 )1g/L. When 

31 compared to a carcinogenic RBC of 0.32 )1g/L (for technical-BHC), the concentration is 

32 below the RBC The subsequent three sampling events did not have detectable levels of 

33 delta-BHC However, the fourth sampling event detected alpha-BHC, which is another 

34 isomer of lindane, at 0.15 )1g/L, compared to a tap water RBC of 0.011 )1g/L. The last 
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1 sampling event for this well that included pesticides (December 1999) detected only gamma-

2 BHC (lindane) at a concentration of 0.079 J )1g/L. This concentration exceeded its RBC of 

3 0.052 )1g/L but not its MCL of 0.2 )1g/L. There are no MCLs for the other isomers, however, 

4 the MCL for lindane can be used for comparison purposes. None of the concentrations of 

5 the BHC isomers exceeded this MCL. 

6 The downgradient well (K698GW002) reported alpha-BHC reported with a fflag at the 

7 detection limit level of 0.05 )1g/L. However, a field duplicate sample for the same well in 

8 1999 did not have detectable alpha-BHC. Because lindane is likely from the historical 

9 application of pesticides at the base, its detected levels are low, and Significant migration in 

10 groundwater is not occurring, NFA is recommended for the BHC isomers at AOC 698. 

11 5.3.4 Summary 
12 Sampling results from the site wells K698GWOOI and K698GW()()2 indicate that petroleum 

13 constituents have not and are not migrating off site. In source well K698GWOOl, 

14 concentrations of most constituents, with the exception of benzene, are decreasing with 

15 time. The levels of benzene indicate a slight increase in concentration in the source well. The 

16 downgradient well (K698GW002) analytical results indicate that it is free of any organic 

17 contamination. 

18 Based on the above findings and conclusions, NFA is recommended for site groundwater. 
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TABLES-l 
Suttace Soil Analytical Results for COPCs Exceeding Screening Criteria 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Concentration 

Original 1999 RFI 

EPA Region III 
Residential 
Soil RBC' Surface Soil COC? 

COPC Location RFI Addendum Units (HI=O.I) BRC (Yes/No) 

BEQ 

TEQ 

Heptachlor 
Epoxide 

Aluminum 

Cadmium 

Iron 

Lead 

Thallium 

K698SB020 

K698SB024 

K698SB002 

K698SB030 

K698SB031 

K698SB032 

K698SB002 

K698SBOll 

K698SB032 

K698SB003 

K698SBOOI 

K698SB025 

K698SBOOI 

K698SB043 

2,093 1,287 

1,406 

11.92 

16.2 

6.8 

39.0 

129 

140 

12,000 

4 

7,160 10,500 

9,000 

972 

0.56(J) 

~g/kg 87' 88' No 

ng/kg 4.3 4.3d No 

~glkg 70 No 

mg/kg 7,800 11,200 No 

mg/kg 3.9 0.13 No 

mg/kg 2,300 7,060 No 

mgikg 400· 39.6 No 

mg/kg 0.55 NA No 

• Residential RBCs (HI=O.l for noncarcinogens) were obtained from the EPA Region III RBC Table (October 5, 
2000) (http://www.epa.gov/eaphome/search.html). unless otherwise noted. 

b Residential RBC for benzo(a)pyrene in the reference c~ed in footnote "a" above. 

, Preliminary Results for Additional Background PAH Sampling from GNG Main Base Railroad Lines and Annex 
(Zone K) (CH2M-Jones, May 3, 2001). 

d 2,3,4,8-TCDD RBC (OAF = 10, carcinogen) from the EPA Region III SSL Table (October 5,2000) 
(http'//www epa gOY/epahome/search.htmll . 

• Residential RBC for lead was obtained from the EPA Soil Screening Guidance: Technical Background 
Document, Appendix A (page A-5) EPAl540/R-95/128 (May 1996). 

All background values for Zone K-Annex are based on twice the mean of the sample concentrations, as 
described in Section 5, Data Evaluation and Background Comparison, of the Zone K RFI Report (EnSafe, 
1999a). Also, see footnote "c" above. 

BEQ Benzo(a)pyrene equivalent (see Table 4-4 for BEQ calculation procedure) 

J Chemical is detected at concentration below the method detection limit; the concentration is not known. 

HI Hazard index 

NA Not applicable/not available/not analyzed 

RBC Risk-based concentration 

TEQ 2,3,7,8 TCDD equivalent 
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TABLE 5-2 
Subsurface Soil Analytical Results for COPCs Exceeding Screening Criteria 
RFI Report Addendum, AOe 698, Zone K-Naval Station Annex 

Concentration 
Soil-to-

Groundwater 
Original 1999 RFI SSL' 

COPC Location RFI Addendum Units (DAF=10) 
BEQ K698SB024 264 ~g/kg NA 

Thallium K698SB042 0.5J mg/kg 0.35 

Subsurface 
Soil COC? 
BRC '1Yes/No) 

92 No 

NA No 

All background values for Zone K-Naval Station Annex are based on twice the mean of the sample 
concentrations, as described in Section 5, Data Evaluation and Background Comparison, of the Zone K RFI 
Report (EnSafe, 1999a). 

a Generic soil-to-groundwater SSLs (DAF = 10) from the EPA Soil Screening Guidance: Technical 
Background Document (Table A-l), EPN540/R-95/128 (May 1996), unless otherwise noted. 

DAF Dilution attenuation factor 

J Chemical is detected at concentration below the method detection limit; concentration is not 
known. 

NA Not applicable/not available/not analyzed 
SSL Soil screening level 
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TABLE 5-4 
Focused Risk Evaluation for TEQs at AOC 698 

RFI REPORT ADDENDUM, AOC 698, ZONE K·NAVAl STATION ANNEX 
CHARUESTON NAVAL COMPUEX 

REVISION 1 
FEBRUARY 2002 

RFI Report Addendum, AOC 698, Zone K·Naval Station Annex 

EPA Region III 
Concentration Residential Soil 

COPC Location (ng/kg) RBC' (ng/kg) Cancer risk 

TEO K698SBOO2 11.92 4.3 2.8E-06 

K698SB030 16.2 3.8E-06 

K698SB031 6.8 1.6E-06 

K698SB032 39 9.1 E-06 

Mean AOC 698 TEO 18.48 4.3 4.3E-06 
Concentration 

Background soil level- 13.7 4.3 3.2E-06 

• - Values from EPA 1994, Estimating Exposure to Dioxin-Like Compounds, Volumes 
1-4, external review draft, June 1994. 
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RFI REPORT ADDENDUM, AOC 698, ZONE K·NAVAl STATlON ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 The Zone K RFI Report, Revision 0 (EnSafe, 1999a) addressed SWMUs/ AOCs within the 

5 Naval Annex, including AOC 698. At the conclusion of the RFI report, the BCT did not 

6 consider the investigation to be complete for this site, and the subsequent Final Zone K RFI 

7 Report Work Plan Addendum (EnSafe, 1999b) proposed additional sampling, As presented 

8 and discussed in Section 4.0 of this report addendum, the additional testing has completed 

9 the delineation (nature and extent) of contamination. The RFI is considered to be complete, 

10 The CH2M-Jones Zone K RFI Report Work Plan Addendum (2000) and the Zone K-Naval 

11 Station Annex Scoping Meeting held on September 6, 2000, both concluded that no 

12 additional samples would be collected at AOC 698. These data and the responses to 

13 SCDHEC comments confirm that additional soil or groundwater samples are not required, 

14 A copy of the responses to SCDHEC comments on the Zone K RFI Report and Final Zone K 

15 RFI Work Plan Addendum for this site are provided as Appendix F, 

16 6.2 Presence of Inorganics in Groundwater 
17 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

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

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

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

21 quantitation limit. 

22 The RFI determined that the soil-to-groundwater pathway is not significant. The 

23 subsequent investigation detected minor SSL exceedances of arsenic, iron, and thallium in 

24 site soils as discussed in Section 3,0, but these are within the background range and do not 

25 represent source areas, In six groundwater sampling events and inorganic analyses 

26 collected from monitor wells K698GWOOI and K698GW002, only iron was detected above 

27 screening levels, but these detections were within the Zone K background range for iron in 

28 groundwater, As a result, the soil-to-groundwater pathway is considered invalid at this site, 

29 and further groundwater investigation for inorganics is not warranted. 
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RFI REPORT ADDENDUM, AOC 698, ZONE K-NAVAL STATION ANNEX 
CHARLESTON NAVALCQMPLEX 

REVISION 0 
JULY 2001 

1 6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
2 Sewers at the CNC 
3 Because of the location of this site at the Naval Annex, there is no potential linkage to 

4 SWMU 37, which is located at the Charleston Naval Shipyard_ Furthermore, there are no 

5 COCs that could migrate from the site. 

6 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
7 at the CNC 
8 Because of the location of this site at the Naval Annex, no linkage to AOC 699, the storm 

9 sewer at the Charleston Naval Shipyard, is possible. In addition, because there were no 

10 COCs identified in groundwater or soil, COC migration is not a concern at this site. 

11 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
12 at the CNC 
13 No railroad lines are present at the Naval Annex, so further evaluation of a potential 

14 linkage between AOC 504 and the subject site is not necessary. 

15 6.6 Potential Migration Pathways to Surface Water Bodies at 
16 the CNC 
17 The nearest named surface water body to AOC 698 is Filbin Creek, which is located more 

18 than 3,000 feet to the southeast. 

19 Due to the fact that the additional investigation found no significant exceedances in soils, 

20 and that the nearest water-receiving body is 3,000 feet to the southeast, surface water runoff 

21 from AOC 698 would not be an ecological concern at Filbin Creek. Thus, further evaluation 

22 of a potential pathway for contaminant migration via stormwater runoff is not warranted. 

23 There were no chemicals found in soil at AOC 698 at concentrations that would indicate a 

24 potential soil-to-groundwater pathway. Therefore, further evaluation of the potential 

25 migration of contaminated groundwater to a surface water body is not warranted. 
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RR REPORT ADDENDUM, AOC 698, ZONE K-NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

1 6.7 Potential Contamination in OillWater Separators (OWSs) 
2 The issue of potential contamination of OWSs refers to the possible presence of an OWS that 

3 has not yet been investigated at a SWMU or AOC as part of the RCRA or underground 

4 storage tank (UST) process. 

5 Neither the RF A nor the RFI refer to the presence or possible presence of an OWS at AOC 

6 698. In addition, there is no visual evidence of an OWS at this site. Therefore, further 

7 evaluation of this issue at AOC 698 is not warranted. 

8 In addition, there is no reference made in the basewide OWS report prepared by the Navy 

9 in Y2000 to an OWS at this facility. 

10 6.8 Land Use Control Management Plan 
11 No COCs were identified in any media at AOC 698. The Charleston Naval Annex Reuse Plan 

12 (Wilbur Smith Associates, 1997) indicated that light industrial distribution/mixed uses are 

13 planned for this site. Thus, land use controls are not necessary at AOC 698. 
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7.0 Recommendations 

RFI REPORT ADDENDUM, AOC 698, ZONE K·NAVAL STATION ANNEX 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

AOC 698 consists of Building 2508 at the Naval Annex, which houses four inactive boilers 

that once supplied steam to various annex facilities. The boilers have been out of service for 

several years and the building is in poor condition. The building is designated as an AOC 

due to lead-based paint that is peeling off of the interior and exterior surfaces. A fuel oil 

AST was formerly located on the northeast side of Building 2508. A cement block secondary 

containment berm and concrete tank supports are still present, although the tank was 

removed in the mid-1990s, and has been clean-closed by the Navy. 

According to the evaluation of data collected during the RFI and additional investigations, 

the exceedances of criteria by chemicals in soil and groundwater are either attributable to 

the background, limited to single or few minor occurrences, do not present human exposure 

or leaching concerns, or are related to historic activities not associated with AOC 698. 

Based on the lack of significant contamination, CH2M-Jones recommends this site for NFA. 

Once the BCT concurs that NFA is appropriate for the site, a Statement of Basis will be 

prepared that will be made available for public comment in accordance with SCDHEC 

policy. This will allow for public participation in the final remedy selection. 
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Analytical Data Summary 
Charleston Naval Complex 

AOC 698, Zone K 

07/1212001 

Parameter 
BENZENE 
CHLOROMETHANE 
NAPHTHALENE 
TOLUENE 
VINYL CHLORIDE 
BROMOMETHANE 
ETHYLBENZENE 
CHLOROETHANE 
1,1-DICHLOROETHENE 
METHYLENE CHLORIDE 
XYLENES,TOTAL 
1,1-DICHLOROETHANE 
CHLOROFORM 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
TRICHLOROETHYLENE (TCE) 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHYLENE(PCE) 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
STYRENE 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
ACETONE 
CARBON DISULFIDE 
Vinyl acetate 
METHYL ETHYL KETONE (2-BUTANONE) 
2-Chloroethyl vinyl ether 
METHYL ISOBUTYL KETONE (4-METHYL-2-
PENTANONE) 
cis-l,3-DICHLOROPROPENE 
trans-l,3-DICHLOROPROPENE 
2-HEXANONE 
1 ,2-Dichloroethene (total) 

698 Ensafe post-RFI Data Summary.xls 

Station 10 K698GW001 ,K698GWOOl K698GW061l 
SamplelD 698GOOOll0~T 698GW00105 98GW00105 j 

DateColiected 07/20/2000 I 1210711999 12107/1999 
DateAnalyzed '" 'S/3/00-""1'-m15 12117/99"""1 

~-~""-"'-- ","-"- ,,' 
SDGNumber "_£N£08 "L,NBQK12 "",.NBCK12 J 

Units 
ug/I 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
ug/I 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
ug/I 
ug/I 

UG/L 
ug/I 

UG/L 
ug/I 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
ug/I 
ug/I 

UG/L 
UG/L 

Page 1 

5 
5 
5 
5 
5 

5 U 
5 U 

~"' &,~"~,--

5UJ 
_""_"'_ '~'M~_' '., 

5 .UJ 
10 U 
5 IU 

10'-:UJ 
lOU.] 

5 U 
5 U 
5 ,U 
5 IU 
50lu ,-.. -.:~ .. ,. 1, 

IU 
',,1 " 

'U »wtu'"'w 

10 U:"~ ,"_; 
U 

U 

10 

5 
10 
5 

.,l) 
IU 
U 

j-"_'W 

U 

25 

5 f "LJ 
'U 

h. ,_,_,~,_ -i " 



Analytical Data Summary 
Charleston Naval Complex 

AOC 698, Zone K 

06/28/2001 

Parameter 
BENZENE 
CHLOROMETHANE 
NAPHTHALENE 
TOLUENE 
VINYL CHLORIDE 
BROMOMETHANE 
ETHYLBENZENE 
CHLOROETHANE 
1, 1-DICHLOROETHEN E 
METHYLENE CHLORIDE 
XYLENES,TOTAL 
1,1-DICHLOROETHANE 
CHLOROFORM 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
TRICHLOROETHYLENE (TCE) 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHYLENE{PCE) 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
STYRENE 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
ACETONE 
CARBON DISULFIDE 
Vinyl acetate 
METHYL ETHYL KETONE (2-BUTANONE) 
2-Chloroethyl vinyl ether 
METHYL ISOBUTYL KETONE (4-METHYL-2-
PENTANONE) 
cis-1,3-DICHLOROPROPENE 
trans-1,3-DICHLOROPROPENE 
2-HEXANONE 
1 ,2-Dichloroethene (total) 

698 Ensafe post-RFI Data Summary.xls 

Station ID[-K698G11'Joo"2TK698GW002 l-K698Gw602-] 

SamplelDL ·69813000210 -: 698Gw0026rl~~~GWJ:l.Q'?Q1J 
DateColiected!_ 07/20/2000L1.~Q~~99 .. _t- .. 1 .. ?/0!/19~~ J 
DateAnalyzed 8/3/00 ; 12/14/99 : 12117/99 ! 

SDGNumber _. CNC08 --t·· NE3.Cl<J.? l-:N]~CK1J.~~] 
Units 
ug/I 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
ug/I 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
ug/I 
ug/I 

UG/L 
ug/I 

UG/L 
ug/I 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
ug/I 
ug/I 

UG/L 
UG/L 

Page 2 

5 
5 
5 
5 
5 

5 U 
5 UJ 
5 UJ 

10 
U 

5 U 
10 ·U 

U 

5 
5 
5 

5 U 

_~_:.lJ. 
25 U 
5 :U 



Analytical Data Summary 
Charleston Naval Complex 

AOC 698, Zone K 

Parameter 
BENZENE 
CHLOROMETHAN E 
NAPHTHALENE 
TOLUENE 
VINYL CHLORIDE 
BROMOMETHANE 
ETHYLBENZENE 
CHLOROETHANE 
1,I-DICHLOROETHENE 
METHYLENE CHLORIDE 
XYLENES,TOTAL 
1,I-DICHLOROETHANE 
CHLOROFORM 
1,I,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
TRICHLOROETHYLENE (TCE) 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,I,2-TRICHLOROETHANE 
TETRACHLOROETHYLENE(PCE) 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
STYRENE 
BROMOFORM 
1,I,2,2-TETRACHLOROETHANE 
ACETONE 
CARBON DISULFIDE 
Vinyl acetate 
METHYL ETHYL KETONE (2-BUTANONE) 
2-Chloroethyl vinyl ether 
METHYL ISOBUTYL KETONE (4-METHYL-2-
PENTANONE) 
cis-l,3-DICHLOROPROPENE 
trans-l,3-DICHLOROPROPENE 
2-HEXANONE 
1,2-Dichloroethene (total) 

698 Ensafe post-RFI Data Summary.xls 

Units 
ug/I 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
ug/I 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
ug/I 
ug/I 

UG/L 
ug/I 

UG/L 
ug/I 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
ug/I 
ug/I 

UG/L 
UG/L 

Page 3 

5 
5 

5 
5 

5 
50 
5 
10 
25 
50 

25 
5 
5 

25 
5 

06/28/2001 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
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Parameter 
ALPHA BHC (ALPHA 
HEXACHLOROCYCLOHEXANE) 
GAMMA BHC (LINDANE) 
BETA BHC (BETA 
HEXACHLOROCYCLOHEXANE) 
HEPTACHLOR 
DELTA BHC (DELTA 
HEXACHLOROCYCLOHEXANE) 
ALDRIN 
HEPTACHLOR EPOXIDE 
GAMMA-CHLORDANE 
ALPHA-CHLORDANE 
ENDOSULFAN I 
p,p'-DDE 
DIELDRIN 
ENDRIN 
p,p'-DDD 
ENDOSULFAN II 
p,p'-DDT 
ENDRIN ALDEHYDE 
ENDOSULFAN SULFATE 
METHOXYCHLOR 
ENDRIN KETONE 
TOXAPHENE 

Analytical Data Summary 
Charleston Naval Complex 

AOC 698, Zone K 

06/28/2001 

StationlD K698GW061TK698GW002 K698Gw602~"11 
SamplelD 698GW00105l698GW00201 698HWQ020f-, 

DateCollected"J2joji1999·JI2Z@]~F9:+-'_1.~QZ!l999."] 
DateAnalyzed "_.!.?f14/99_~~.12114/99 ~..j." .. 121!4/99 .. ~.j 

SDGNumber ""~J':JBc;1S1L.L_NllCK12"_.L."~.NBQ~~.~_j 
Units 

UG/L 
UG/L 

UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

698 Ensafe post-RFI Data Summary.xls Page 6 
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Zone K RCRA Facility Investigation Report 
Charkston Naval Complex 
Section 10 - Site-Spedfic Evalua1ions 
Revision No: 0 

10.9.1 Soil Sampling and Analysis 

Three soil sampling rounds were performed at AOC 698 from the locations shown on 2 

Figure 10.9.l. The fmal RFI work plan proposed collection of eight soil samples from the upper- 3 

interval (0 to 1 foot) and eight from the lower-interval (3 to 5 feet) for the AOe 698 investigation 4 

area. All of the originally proposed samples were collected during fIrst-round soil sampling in 5 

December 1996. 6 

Round one soil samples were submitted for analysis at DQO Level ill for voes, svoes, and 7 

metals. One duplicate was collected from boring 698SBOO2's upper-interval and submitted for 8 

Appendix IX analyses at DQO Level IV. During a second sampling round in February 1998, four 9 

additional upper-interval samples were collected and submitted at DQO Level ill for pesticide 10 

analysis only. January 1999 (round three samples) from borings 698SB013 through 016 were 11 

submitted at DQO Level ill for pesticides; those from borings 698SB017 through 020 were 12 

submitted for voe and svoe analysis. An additional duplicate was collected during round three 13 

from boring 698SB020's upper-interval and submitted for voe and svoe analysis only. 14 

Table 10.9.1 summarizes soil sampling for AOe 698. 

Table 10.9.1 
AOC698 

Soil Sampling Summary 

Sampling Round 

Notes: 

2 

3 

Sampling Date Samples CoUected 

1213/96 

2126/98 

1123199 

Upper -8 (8) 
Lower -&(8) 
Duplicate- I 

Upper - 4 (0) 

Upper - 8 (0) 
Lower - 8 (0) 

Duplicate- 1 

Sample Analyses 

VOCs.svOCs. 
and metals 

Pesticides 

VOCs, SVOCs and 
pesticides" 

VOCsand SVOCS 

( ) Parentheses indicate the number of samples proposed in the RFI work plan. 
a Samples from borings 698SBO!3 through 016 received pesticides analysis only. 
b = Samples from borings 698SBOl7 through 020 received VOCs and SVOCs analysis only. 

10.9.2 

15 

Comments 

None 

None 

None 



10.9.2 Nature and Extent of Contamination in Soil 

Zone K RCRA Facility Investigation Repon 
Charleston Naval Complex 

Section 10 - Site-Spedjic Evaluations 
Revision No: 0 

Organic compound analytical results for soil are summarized in Table 10.9.2. Inorganic chemical 

analytical results are summarized in Table 10.9.3. Table 10.9.4 summarizes all analytes detected 

in soil at AOC 698. Analyte concentrations are listed in bold type it they exceeded their screening 

concentrations the applicable residential soil RBC or SSL and, when available, the associated 

background concentration. Appendix F is a complete analytical data report for all samples 

collected in Zone K, including AOC 698. 

Table 10.9.2 
AOC 698 

Orgaoics Deteded In Soij 

Number of Samples 
Sample Detection Detection RBC (upper) Excee<IiDg 

Parameter Intenal Freunencv lWu!e Mean SSL ~owerl RBC orSSL 

Semivolatile Orgaoic Compounds v.gJkg) 
24 sam.~es collected: 12 u~l!!:!:-intervalz 12 lower..mtervaJ. and 1 du~c.ate sam~e 

BEQ. tipper 2112 28JJ6··2092,6 106(}.3 87 I 
Lower 0112 ND ND 4,000 0 

Benzo( a )anthracenc Upp<r 1/12 550 550 870 0 
Lower 0112 ND NO 800 0 

Bcnzo(a)pyrene Upper 1112 1,300 1.,300 87 I 
Lower 0112 ND ND 4,000 0 

Benzo(b )fluoranthene Upper 2112 110·1,500 805 870 
Lower 0112 ND ND 2,300 0 

Bcnzo(k)lluol1lllth .... Upp<r 2112 93 -1,700 897 ~,7oo 0 
LOwer- 0112 ND ND 25,000 0 

Chrysenc Upper 2112 130 - 600 365 87,000 0 
Lower 0112 ND ND 80,000 0 

Dibenz(a.h)aDlhracene Upp<r 1111 410 410 87 I 
Lower flI12 ND ND 800 0 

lndeno{l,2.3-cd)pyrcne Upper 2112 160-1.600 880 870 I 
Lower 0112 ND ND 7,000 0 

2-Mcthylnapblhalene Upper 2112 96- 300 198 160;000 0 
Lower 0112 ND ND 18,000 0 

Anthracene Upp<r 1112 41 41 2,300,000 0 
Lower 0112 NO NO 6,000,000 0 

Bcnzo(g,h,i)peryleoe Upper 1112 1600 1600 160,000 0 
Lower 0112 ND ND 57,000,000 0 

bis(2- Ethy I hexy 1) P htha late Upper 2112 98 - 120 109 46,000 0 
(BEHP) Lower 0112 NO ND 1,800,000 0 

Butylbenzylphthalale Upper 1112 ISO ISO 1,600,000 0 
Lower 0112 NO ND 930,000 0 

10.9.5 

2 

3 

4 

5 

6 

7 

''''Ie 



Zone K RCRA Facility Invesdgation Report 
Charleston Naval Complex 
Section 10 - Site-Specific Evaluations 
Revision No: 0 

Tobie 10.9.2 
AOC 698 

Orpoia Dda:Ied In Soil 

Number of Samples 
Sample DetedioD DetectiOD RBC (upper) Exceeding 

Parameter In ..... al Freoueocv Ram!e M .... SSL~er! RBC orSSL 

Dibeozofuran Upper 1112 100 100 31,000 0 
Lower 0/12 ND NO 6,800 0 

Fluoranthene Upper 2112 210· 320 265 310,000 0 
Lowor 0112 ,ND NO 2,100,000 0 

Naphthalene Upper 2112 55 - 160 108 160,000 0 
Lower 0112 ND NO 31,000 0 

Pbeoanthrcnc Upper .2112 90 -360 225 160.000 ' 0 
Lowc:r 0112 .ND NO 660.000 0 

Phenol Upper 2112 100 - 2,100 1,100 4,700,000 0 
Lower 0/12 ND NO 50,000 0 

Pyrone Upper 2112 200· SliO 380 230-,-000 0 
Lower .(1112 ND .Ni> 1,100.000 0 

Pesticides u.gIkg) 
13 saml!!es coOectedl 9 uel!!:!:-iDterval saml!!es1 4 Iower..m.tenal saml!!ts1 aDd 1 du~cate saml!!e 

4,4'-000 Upper 219 4.18- 54 29.2 2,700 0 
Lower 014 ND NO 8,000 0 

4,4'-00E Upper 8/9 3.3 - 990 139 1,900 0 
Lower 0/4 NO NO 27,000 0 

4,4·'-DDT Upper 9/9 5.4 ·370 65.4 1,900 0 
Lower 014 ND NO 16,000 0 

alpha-Chlordane Upper 4/9 2.6 - 55.2 28.6 1,800 0 
Lower 0/4 NO NO 5,000 0 

Dieldrin Upper 119 0.59 6.59 40 0 
. Lower 0/4 ND NO 2 0 

Endosulfan sulfate Upper 119 5.94 5.94 47,000 0 
Lower 0/4 NO ND 4.600 0 

Endrin Upper 1/9 27 27 2,300 0 
Lower 014 ND NT SIlO 0 

Endrin aldehyde Upper 1/9 15 15 2,300 0 
LoWer 0/4 NO NO 340 0 

Endrin' ketone Upper 219 5.2·9,79 7.SO 2,300 0 
Lower 0/4 ND NO 340 0 

ganuna-Cblordane Upper 6/9 1.7·214 50.9 1,800 0 
Lower 0/4 ND NO 5,000 0 

Heptacblor Upper 1/9 9.5 9.5 140 0 
Lower 0/4 ND NO 11,000 0 

Heptachlor epoxide Upper 4/9 2.2·140 69.4 70 2 
Lower 0/4 NO NO 330 0 

10.9.6 



Parameter 

TPH·DRO (mcJke) 

Sample 
Inte"a1 

1 upper-lntenal duplicate sample collected 

Diesel 

DioxiDs (ngIkg) 
1 ul!E!:r·iDtenal dU2Ucate for AJ!DeDdix IX anaIn:is 

Table 10.9.2 

AOC Ii9II 
Orpuks Ddect<d In SolI 

Zone K RCRA Facility 11rV~tigation Repon 
C/uuleston Naval Comp/a 

Section 10 - Site-Spedjic Evaluations 
Rwision No: 0 

Mean 
RBC (upper) 
SSL (lower) 

Number or Sampla 
Exceedin& 

RBCorSSL 

"L," 
NA. 

lEQ UppeT .. ····.' .. '/i/1<\/.·· ·'····i.·.,··ljilli/. ·)1192' 1 
"""""~,,, ...... " "'\NT LOwer "00.' 11 

1234678.HpCDD V Upper 1/1 306 306 430 0 
Lower 0/0 NT NT 110.000 0 

l234678-HpCDFv Upper III 84 ·84 430 0 
Lower \Ji0·. ' 'NT,. 'NT 54.000 0 

1234789-HpCDF Upper 1/1 1.92 1.92 430 0 
Lower 0/0 NT NT 54.000 0 

123478-HxCDD -I Upper 1/1 hOS 2:05 43 0 
Lomr 0/0 NT NT 4.100 0 

123478-HxCDF,/ Upper 1/1 8.81 8.81 43 0 
Lower 0/0 NT NT 220.000 0 

123678'HxCDD J UppeT III 6.91 6.91 43 {) 

Lower 010 NT NT 4.100 0 

123678-HxCDF v Upper III 4.46 4.46 43 0 
Lower 0/0 NT NT 220.000 0 

123789-HxCDD,} Upper III 5.2 5.2 43 0 
Low.r 0/0 NT NT 4.140 

12378-PeCDF r Upper 1/1 0.926 0.926 85 0 
Lower 0/0 NT NT 770 0 

234678-HxCDF v' Upper 1/1 7:2 7.2' 43 0 
Lower 0/0 NT NT 220.000 0 

2378-TCDD Upper 1/1 2.12 2.12 43 0 

Lower 0/0 NT NT 1.600 0 

OCDD Upper 1/1 2,240 2.240 4;300 0 
Low.r 010 NT NT 1.100.000 0 

OCDF Upper 1/1 129 129 4.300 I 

Lower 0/0 NT NT 540,000 0 

NOlIS: 

a = Charleston Naval Complex project screening level 
NA Not applicable/not available/not analyzed 
ND Not detectedloot detertniDed 

NL Not listed 
NT Not taken 
"glkg Micrograms per kilogram 
mglkg = Milligrams per kilogram 
nglkg Nanograms per kilogram 

10.9.7 

-, 



ZofIL K ReRA Facility //lVeStigation Repon 
Charleston Naval Comples 
Section 10 - Site-Specific Evaluations 
Revision No: 0 

Table 10.9.3 
AOC698 

iIIOrpDIcs DeI«Ied Ia SoU (IJII/ka) 

Sample Ddectloa DdectlOD JIatk&rom1d 
Parameter lDtenal F'recrumcT - M .... Coa<entratlOD 

1DorpDIcs mgtkc 
20 uoner-latena1 ..... 21 .. and 161......-1aten:d SODI21 .. , 3 d!!)!liaoIes 

AIumiaum Upper 818 4.590 5.940 5.120 11,200 

Lower 8/8 2.490 6,910 4.570 10.500 

AnIlmoDy Upper 318 0.44 0,53{' ,·0,49 

.' Lower 018 NO "N)" 

Arsenic Upper 8/8 0.98 10.5 4.5 3 

Lower 6/8 0.49 3.4 1.2 1.98 

Barium Upper 81& 9.9 lOS 28 25.6 

Lower 818 1:8 3.6 2.6 6.83, • 

Beryllium Upper 4/8 0.06 0.65 0.22 0.17 

Lower 0/8 NO NO 0.12 

Cadmium Upper 518 0.1 4 1 0.13 

Lower ' 018 ND NA ••• 
Calcium Upper 8/8 96.5 1.450 1,450 NA 

Lower 8/8 19.2 327 133 NA 

Chromium Upper 818 2.5 10.7 4.9 8.4 

Lower 818 1.6 6.3 3.4 8.76 

Cobalt Upper 4/8 0.2 2 0.72 0.34 

Lower 3/8 0.13 0.23 0.17 0.62 

Copper Upper 818 0.71 30.7 9.0 3.86 

Lower 3/8 0.25 0.45 0,36 0.34 

IrOD Upper 8/8 1240 7160 2,831 7.060 

Lower 8/8 944 4820 2,046 5.130 

Lead Upper 8/8 5.2 119 54 39.6 

Lower 5111 2.8 3.2 n 6:43 

Magnesium Upper 8/8 80 505 175 NA 

Lower 8/8 26.7 62.9 48.3 NA 

M_ ... Upper 818 5.7 70.4 18.9 26.4 

Lower 8/8 1.6 2.8 2.1 5.93 

10.9.8 

Number of Samp1es 
--.,.. RIICa aad 

RBC (upper) IIackgroudd (upper) or SSL 
SSLll ...... 1 and Background Rower) 

7,800 0 

560,000 0 

0 

NA 

0.43' 5 

15 0 

5sO 0 

&ZO 0 

16.0 0 

32 NO 

3,9 

4 NO 

NL NA 

NL NA 

23 0 

19 0 

470 0 

990 0 

310 0 

5:600 ' 0 

2,300 

NL NA 

400' 0 

:'400·· :-. 0 

NL NA 

NL NA 

160 0 

480 0 



Parameter 

Mercury 

Nickel 

Potassium 

S<Jdium 

Tm 

Vanadium 

Zinc 

Notes: 
a 
• 
•• 
••• 
NA 
ND 

= 

Zone K RCRA Facility lnvestigazion Report 
Charlaton Naval Compla 

Section 10 - Sire-Spedjic Evaluations 
Revision No: 0 

Table lG.9.3 
AOC698 

Inorpoics Deucted in Soil (mcfkg) 

Number oCSampies 
EKeediug: RBCs and Sample DmdIon DmdIon 1lackgr0UJUl RBC (up ..... ) IIackgrotmd (up ..... ) or SSL Int ...... Fnoumcv i!aJu!o M .... e,", b"h adon SSLll ...... l and Back ... OUDd (\ower) 

Upper 4/S 0.06 0.16 0.11 ••• Z.l 0 
Lower O/S ND NA ••• 1.0 0 

.Uppor 818 
0 

.. 
Lower SIS 

0 
Upper SIS 11 192 79 NA NL NA 
Lower SIS 5.9 25.6 16.9 NA NL NA 
Upper SIS NA 
Lower S/8 'NL NA 
Upper liS 9.S 9.S 19.4 4,700 0 

Lower liS 10.4 10.4 NA 5,SOO 0 

Upper 818 4.5 93 7;0 15.8 55 0 

Lower SIS l;9 16.7 ' 6.4 IZ:Z 3,1lOO 0 
Upper 7/S IZ.5 296 129 14.S 2.300 0 
Lower O/S ND NA ... 6.200 0 

Arsenic as a carcinogen. 
RBC for lead is not listed. USEPA residential soil cleanup level is used for comparison . 
SSL value not based on target leachate concentration . 
Number of nondetects preveIUed determination of reference concentrations . 
Not applicable/not available/not analyzed. 
Not detected/not detetmincd. 

10.9.9 
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CNSAI EO Monitoring Well NBCK698002 - • 
Project: ZO'E K - Nava Base O>areston Coorooates: 230044219 E. 388484.16 N 

Locatioo: CIla-estaJ, SC Suiace Elevatioo: 4L1 feet msI 

Started at 1500 on "130199 TOC Elevatioo: 40.42 feet msl 
C~ted at /640 on 8130199 Depth to GrOU1dwater: 1.61 feet TOC Meascred: 1112100 

IX&;(] Metl1od: 4.25" ID (1.5" (0) HSA ",I spit spoon GrOU1dwater Elevatioo: 33.31 feet msI 

IXIng Coo\)any: AEI (SC# 1435) T Dtal Depth: 15 feet 

Geologist: T. Slfeufert Wei Screen: 5 to 14.1 feet 

'-" '" WELL,Q1AGRAM '" 
~ Ii: E 
« d 0 if) 

E. 8 w '" z ! Ij! ~ if) 

'" 
« GEOLOGIC DESCRIPTION >- >-ill ill 8 d :J:W 
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Comments and Responses on the Draft Final Zone K RFI Report 
June 11, 1999 

Comment 14. Page 10.9.56, 57, 58, and 59, AOC 698 (Susan Byrd) 
The text lists alpha-BHC as a contributor to the groundwater ingestion pathway; however it was not included in Table 10.9.20. 

CH2M-Jones Response: EnSafe had intended to revise the table accordingly. However, 
submittal of a revised table is not planned at this time because the risk assessment is not being revised. The RFI risk assessment did address alpha-BHC in the groundwater, as does the RFI Report Addendum (Sections 4.2.3 and 5.3.3). Variable low level detections of lindane and its isomers (alpha- and delta-BHC) were at or slightly above their respective RBCs; 
however, they are below the maximum contaminant level (MCL) for lindane. Since these 
pesticides are likely from routine base historical applications, detected levels are low, and offsite migration is not occurring, no further action (NFA) is recommended for the BHC 
isomers at AOC 698. 

Comment 27. Page 10.9.1, AOC 698 (Paul Bergstrand) 

A) The ''1'' flag is not an obvious indication of blank contamination. Please 
revise. 

CH2M-Jones Response: The definition of the analytical data qualifier 'T' has been revised in the RFI Report Addendum to "chemical detected at concentration below the method 
detection limit; concentration not known." 

D) The problem which remains is the specific source of the petroleum 
contamination has not been defined. This issue should be resolved. 

CH2M-Jones Response: Additional soil borings were taken in the vicinity of the former AST and analyzed for VOCs and SVOCs to further define the source. This information is 
provided in Section 4.0 of the RFI Report Addendum and confirms that offsite migration of petroleum constituents is not occurring. Also, the petroleum issue has also been addressed under the tanks program. The former fuel oil AST at Building 2508 was removed in a closure action documented by a letter from SCDHEC dated October 22,1997 (see Appendix G of the RFI Report Addendum). This letter also documents NFA for the AST removal at 
this site. Therefore, because petroleum constituents are not associated with AOC 698 
operations, the AST has been closed, and detected petroleum hydrocarbons are not 
migrating offsite. 

E) Additional soil samples terminated at 3 to 5 feet BGS and not at the water­
table. The Navy assumes layer cake geology and sequential contamination 
of media. Permanent downgradient groundwater monitoring wells should 
be installed to verify the extent of contamination. 

CH2M-Jones Response: Downgradient monitoring well K698GW002 was installed in 
November 1999 and sampled in December 1999 for VOCs, SVOCs, 
pesticides/polychlorinated biphenyls (PCBs), metals, and dioxins; in July 2000 the well was 

F·' 



sampled again for VOCs. The downgradient well (K698GW002) analytical results indicate 

that it is free of any contamination above screening criteria. 

F) Even though pesticides were detected in groundwater the text states "Based 

on soil data, no pesticides appear to be leaching to groundwater." 

Downgradient groundwater monitoring wells should be installed to verify 

the extent of contamination. Additional groundwater samples analyzed for 

VOCs, SVOCs, metals, and pesticides should be taken to complete the RFI 

Report. 

CH2M-Jones Response: See response to comment 27(E) above. 
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Comments and Responses on the Final Zone K RFI 
Work Plan Addendum 

November 16, 1999 

Comment 20: Figure 2.7 

This figure does not indicate groundwater flow direction for this site. This Department 
cannot be sure proposed wells are up or down gradient unless the groundwater direction 
is shown. Please revise the figure for the report. 

CH2M-Jones Response: The flow direction arrow was inadvertently left off of the figure. 
Groundwater flow at AOC 698 is to the northeast. A potentiometric map showing location 
of RFI wells, groundwater elevation contours, and groundwater flow direction is provided 
in Appendix E of the RFI Report Addendum. 

Comment 21: Page 2.7.1, AOC 698, Building 2508, Boiler House, Naval Annex, lines 5-10. 

This text explains that this area was designated as an AOC because of the lead based 
paint peeling from the building. The previous sample locations are too far from the 
building to get a more accurate reading of the lead content in the soil. The Navy should 
propose additional samples to better characterize the lead content in the soil adjacent to 
the building. 

CH2M-Jones Response: According to En5afe, soil samples 698SB003, 6985B006, and 
6985B008 were collected within one to three feet of the building in areas where there was 
visible paint peeling from the building's exterior. The highest lead concentration in these 
samples was 113 milligrams per kilogram (mg/kg), which is below the 400 mg/kg screening 
criteria established for lead on the basis of the Revised Interim Soil Lead Guidance for 
CERCLA 5ites and RCRA Corrective Action Facilities (EPA, 1994). Lead was not detected 
above the screening criteria value in any of the RFI soil samples collected from the site and 
analyzed for metals. During the additional investigations, locations 6985B001, 6985B003, 
and 698SB004 were resampled and analyzed for metals. Surface soil sample at K698SB001 
had a lead concentration of 972 mg/kg compared with 119 mg/kg during the RFI sampling. 
No significant lead source is apparent at this site. 

Comment 22: Page 2.7.5, Section 2.7.2 Data Gaps, Shallow Groundwater, lines 7-12. 

These lines state that anaIytes exceeded their respective screening values and will be 
listed under the sample locations of which they were found. However, figure 2.7 does not 
list any analytes for any sample location. Please revise the figure in the report. 

CH2M-Jones Response: The information was inadvertently left off of the figure. However, 
there were only three analyte detections from the entire results data set, and these were 
estimated values near or below the detection limits: K698GP006 had TCE at 4(J) micrograms 
per liter (].lg/L), K698GP002 had toluene at 1(J) ].lg/L, and K698GP003 had toluene at 1(J) 
].lg/L. Further discussion of the nature and extent of groundwater contamination at AOC 
698 is presented in Sections 4.2 and 5.3 of the RFI Report Addendum. 

'·3 



Comment 23: Page 2.7.5, Sampling and Analysis Plan, lines 20··22. 

These lines propose the location of a well down gradient of well 698001. However, the 
figure 2.7 does not indicate which direction groundwater flows. See comment 20. 

CH2M-Jones Response: See Response to Comment 20. 
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2tiOOB .... _ . 
CM'mI>Ia. SC 29201·1'701 

Mr. Gabriel L. Magwood 
Southern Division NFEC 
P.O. Box 190010 
2155 Eagle Drive 
North Charleston, South Carolina 29419·9010 

Aboveground Stor"Ige Tank: Assessment Report dated May 9, 1997 
Bids. 2508 (AST 2S08) (Sile Identification II 00951) 
Chlrletton Naval Complex/Olrleston Naval Base 
Charlelton, SC 
Charleston County 

Due: October 22, 19.9.7 

Dear Mr. Magwood: 

The author hili completed technical review orlhe referenced document. As submitted, the report 
provides a narruive describini clolU~ .ctiviti", and analytical raulta of enviromnental sampling 
to derermine if releases have occ:urrect .. a result of operation oflhe rerer.nced vessel andlor 
associued pipm, system. The employllll CIOSllfO activities and sampling results appear to indicate 
that no additional endeavors fur remedial actions and/or contaminant cbUlicterization are 
warranted u the n::ferenced lite at this time. If in the future contamination is identified which ia 
anributable to this site, additioivll ... essments and/or remedial endeavors may be requin:d. as 
appropriate. 

Should you have any question,. please oontacl me U (803) 734·5328. 

S~ •. ' 
~t,.,f) 
Paul L. Bristo/, HydropoiogiBt 
Groundwater Quality Section 
Bureau of Water 

cc Trident District EQC 

SOUTH CAROLINA DI!PARTMENT OF HI!ALTH AND IINVIIlONMI!NTAL CONTROl. 
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PHOTO 1 
Northeast comer, area next to Building 2508 

PHOTO 2 
Main investigation area, front of Building 2508 

APPENDIX H.OOC 
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APP£NDIX H.OOC 

PHOTO 3 
Northeast area, approaching Building 2508 (behind the tree) and 
constlUction debris collection bin 

PHOTO 4 
Area south of Building 2508, looking west 

RFI REPOfIT ADDENDUM, ADC 698, ZONE K 
CHARlESTON NAVAl COMPlEX 

REVlSKlN I 
FEBRUARY 2002 
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