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

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

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

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

NA VBASE on April 1, 1996. 

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

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

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

are performed in accordance with the Final Permit (Permit No. seo 170022560). 

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

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

complete the RCRA Facility Investigation (RFI) for Areas of Concern (AOCs) 569, 570 and 

578 in Zone E of the CNC. The location of AOCs 569, 570, and 578 in Zone E is shown in 

Figure 1-1. Figure 1-2 shows an aerial photograph of the site. 

1.1 Background 

AOC 569 - Former Gas Station and Oil Storage; AOC 570 - Former Coal Storage Area; and 
AOC 578 - Transportation Shop and Garage 
AOC 569 is a former gas station and oil storehouse previously housed in Building 1279 in 

Zone E of the CNC. The gas station was constructed in 1944 and consisted of two pumps 

and two 2,50()..gallon underground storage tanks (USTs). In 1986, an additionaI3,000-gallon 

UST was installed. Ouring 1992, the site was demolished and the three USTs were removed 

by the Navy. Ouring the tank closure activities, the tanks were pumped out and removed 

and the vent lines were filled. Contaminated soil was excavated and confirmatory soil 

samples were collected from the tank excavation area. The site was then backfilled with soil 

and resurfaced with asphalt. These activities are documented in Investigation of Underground 

Contamination, Charleston Naval Shipyard - Building 1279 (LandRec, 1992), which is included 

in Appendix F of this report. 

The materials of concern for AOC 569 are identified in the RCRA Facility Assessment (RFA) 

(EnSafe/ Allen & Hoshall, 1995) and include petroleum hydrocarbons; benzene, toluene, 

ethylbenzene, and xylene (BTEXs); polycyclic aromatic hydrocarbons (P AHs); volatile 

AOCS569570578ZERFIRAREVO.DOC 1·1 
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1 organic compounds (VOCs); and heavy metals. The preliminary zoning for the AOC 569 

2 area is Commercial Redevelopment District (CRD). The CNC RCRA Permit identified AOC 

3 569 as requiring an RFI. 

4 AOC 570 is a former coal storage area in Zone E of the CNC. The coal storage facility 

5 extended from Building 30 to Sixth Avenue and from Carolina Avenue to Hobson Avenue. 

6 The coal storage area operated from 1919 to 1941. The RFA identified the materials of 

7 concern at the AOC 570 to be metals. The preliminary zoning for the AOC 570 area is CRD. 

8 The CNC RCRA Permit identified AOC 570 as requiring an RFI. 

9 AOC 578 is a former transportation shop and garage in Building 25 in Zone E of the CNC. 

10 The structure was built in 1940 and was originally used as an automobile garage and then 

11 later as a transportation and appliance maintenance shop. Building 25 recently included 

12 various facilities, such as an air-conditioning repair shop, a sheet metal shop, two electric 

13 shops, a paint shop, a sign shop, a carpenter's shop, a paper shredding area, an electrical 

14 maintenance shop, a tool room, and an emergency supply storage area. Currently Building 

15 25 is used for equipment storage and as a transportation shop by the Environmental 

16 Enterprise Group (EEG). 

17 Materials of concern identified in the RCRA Facility Assessment Report (EnSafel Allen & 

18 Hoshall, 1995) at AOC 578 include petroleum hydrocarbons, BTEXs, P AHs, VOCs, acids, 

19 and heavy metals The preliminary zoning for the AOC 578 area is CRD. The CNC RCRA 

20 Permit identified AOC 578 as requiring an RFI. 

21 Buildings 25 and 30 are scheduled to be demolished as part of a modification and 

22 realignment of Hobson Avenue with Avenue D. The modified road will overlay the AOCs 

23 569,570 and 578 area. 

24 A review of historical engineering drawings for this site shows that railroad lines were 

25 previously located in the immediate vicinity of AOCs 569, 570, and 578 (see Figure C-l). 

26 According to historical maps, the railroad lines were either paved over or removed 

27 sometime between 1939 and 1955. Railroad lines are currently present adjacent to Building 

28 25, as shown in Figure 1-1. 

29 The RFI was initially conducted by the Navy I EnSafe team and the RFI activities were 

30 described in the Zone E RFI Report, Revision a (EnSafe, 1997). Regulatory review was 

31 conducted on this document and a draft response to the comments from SCDHEC was 

32 prepared by the Navy I EnSafe team. These comments and responses are included in 

33 Appendix B of this document. 

AOCS569570578ZERFIRAREVO.OOC '·2 
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1 As part of its redevelopment activities, the CNC Redevelopment Agency (RDA) is planning 

2 to modify the pathway of Hobson Avenue in the vicinity of Combined AOC 569. The 

3 proposed alignment of this road and the potential impacts on corrective measures were 

4 considered during preparation of this report. 

5 1.2 Purpose of the RFI Report Addendum 
6 The purpose of this RFI Report Addendum is to document the results of previous RFI 

7 investigations conducted by the Navy /EnSafe team at AOCs 569, 570, and 578. This RFI 

8 Report Addendum includes a summary of previous RFI investigations and conclusions, as 

9 well as additional investigations conducted by CH2M-Jones during 2002, at AOCs 569, 570, 

10 and 578. This RFI Report Addendum also discusses various closeout issues and the findings 

11 of previous investigations, existing site conditions, and surrounding area land use. 

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

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

14 • Status of the RFI 

15 • Presence of metals (inorganics) in groundwater 

16 • Potential linkage to Solid Waste Management Unit (SWMU) 37, Investigated Sanitary 

17 Sewers at the CNC 

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

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

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

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

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

23 Information regarding these issues is also provided in this RFI Report Addendum to 

24 expedite evaluation of closure of the site. 

25 1.3 Report Organization 
26 This RFI Report Addendum consists of the following sections, including this introductory 

27 section: 

AOCS569570578ZERFIRAREV 1.DOC 1·3 
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1 3.0 Interim Measures and UST/AST Removals - Provides information regarding any 

2 interim measures (IMs) or tank removal activities performed at the site. 

3 4.0 Summary of Additional Investigations - Summarizes information, if any, collected 

4 after completion of the Zone E RFI Report, Revision 0 (EnSafe, 1997). 

5 5.0 COPGCOC Refinement - Provides further evaluation of chemicals of potential concern 

6 (COPCs) based on RFI and additional data to assess them as chemicals of concern 

7 (COCs). 

8 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various site 

9 closeout issues that the BRAC Cleanup Team (BCT) agreed to evaluate prior to site 

10 closeout. 

11 7.0 Recommendations - Provides recommendations for proceeding with site closure. 

12 8.0 CMS Work Plan - Presents a focused Corrective Measures Study (CMS) Work Plan. 

13 9.0 References - Lists the references used in this document. 

14 Appendix A - Contains excerpts from the Zone E RFI Report, Revision 0, including summary 

15 of detections of chemicals, field data sheets for groundwater sampling, and Figure Al 

16 showing a groundwater flow map for the site vicinity. 

17 Appendix B - Contains responses to SCDHEC comments for AOCs 569, 570, and 578 from 

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

19 Appendix C - Contains Figure Cl showing the site location from the Public Works Map of 

20 the Charleston Navy Shipyard dated December 15, 1939, depicting the presence of railroad 

21 lines at the site. 

22 Appendix D - Contains analytical results summary for additional soil and groundwater 

23 samples. 

24 Appendix E - Contains data validation summaries. 

25 Appendix F - Contains a copy of the UST removal report Investigation of Underground 

26 Contamination, Charleston Naval Shipyard - Building 1279 (LandRec, 1992). 

27 Appendix G - Contains UCL.,s calculation tables. 

28 Appendix H - Contains the site-specific soil screening level (SSL) calculation spreadsheet. 

29 All figures and tables appear at the end of their respective sections. 
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1 2.0 Summary of RFI Conclusions for AOCs 569, 
2 570, and 578 

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

4 investigations conducted at AOCs 569, 570, and 578, which were reported in the Zone E RFl 

5 Report, Revision a (EnSafe, 1997). 

6 As part of the Zone E RFI, soil and groundwater investigations were conducted at AOCs 

7 569,570, and 578 from 1996 to 1998. The RFI report presented the results of these 

8 investigations and conclusions concerning contamination and risk, as summarized in the 

9 following sections. A further evaluation of COCs at this site is provided in Section 5.0. 

10 Figure 2-1 shows RFI soil and groundwater sampling locations. A summary of chemicals 

11 detected in site samples is included in Appendix A. 

12 2.1 Soil Sampling and Analysis 
13 The RFI at AOCs 569, 570, and 578 included the collection and analysis of 27 surface and 

14 subsurface soil samples collected during two sampling events. Samples from the first 

15 sampling event were analyzed for VOCs, semivolatile organic compounds (SVOCs), metals, 

16 and pH. Three samples were selected as duplicates and were analyzed for VOCs and 

17 SVOCs, as well as herbicides, organophosphorus pesticides, hexavalent chromium, and 

18 dioxins. Samples from the second sampling event were analyzed for SVOCs and metals. 

19 One duplicate sample was collected during the second sampling event and analyzed for 

20 VOCs and SVOCs, as well as herbicides, organophosphorus pesticides, hexavalent 

21 chromium, dioxins, and metals. 

22 RFI activities at this site are described in the Zone E RFl Report, Revision a (EnSafe, 1997). 

23 Figure 2-1 shows the locations of the RFI soil borings. 

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

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

27 concentrations (RBCs) (with a hazard index [Hlj=O.1 for noncarcinogens). Surface soil 

28 detections of inorganic compounds were evaluated against the EPA Region III industrial 

29 RBCs (HI=O.l for noncarcinogens) and the Zone E background reference concentrations 

30 (BRCs). 

AOCS569570578lERFIAAREVO.DOC ,., 



RFI REPORT ADDENDUM AND CMS WORK PLAN, AOCS 569, 570, AND 578, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2002 

1 Detected concentrations of organic and inorganic analytes exceeding their respective criteria 

2 were as follows: 

3 • VOCs: No VOCs exceeded the screening criteria in surface soils. 

4 • SVOCs: The RFI reported that among detected 5VOC compounds, BEQ concentrations at 

5 seven locations exceeded the industrial RBC of 780 Ilg/kg for benzo(a)pyrene. These 

6 sampling locations (with associated BEQ concentrations) are: 5695B005 (1,169Ilg/kg), 

7 5705B002 (1,891Ilg/kg), 5705B004 (1,367Ilg/kg), 5705B005 (I,011llg/kg), 5785B005 

8 (1,619 Ilg/kg), 5785B006 (809 Ilg/kg), and 5705B012 (3,782 Ilg/kg). BEQ calculations 

9 were performed using the method adopted by the BCT at the time the Zone E RFI Report, 

10 Revision 0 (En5afe, 1997) was written. 

11 • Inorganics: One arsenic detection, E5705B012 (70.9 mg/kg), exceeded both its industrial 

12 RBC and the arsenic BRC for surface soils. 

13 Figure 2-1 shows RFI soil sample locations. 

14 2.1.2 Subsurface Soil 
15 During the RFI, subsurface soil detections of organic compounds were compared with 

16 generic soil screening levels (55Ls) using a dilution attenuation factor (DAF)=10. Subsurface 

17 soil detections of inorganic compounds were compared with generic 55Ls (using a DAF=10) 

18 and the Zone E BRCs. 

19 Detected concentrations of organic and inorganic compounds from subsurface soil samples 

20 are as follows: 

21 • VOCs: The RFI reported that acetone, benzene, carbon tetrachloride, ethylbenzene, and 

22 xylene exceeded their respective 55Ls at a single sample location (5695B005). 

23 • SVOCs: Detected 5VOC concentrations did not exceed the screening criteria. 

24 • Inorganics: No inorganic detections exceeded the screening criteria in subsurface soils. 

25 2.2 Groundwater 
26 The RFI investigation for AOCs 569, 570, and 578 included nine monitoring wells (six 

27 shallow and three deep) as shown in Figure 2-1. Groundwater was sampled during six 

28 sampling events from 1996 to 1998. During the first, second, and fourth sampling events, 

29 groundwater samples were analyzed for VOCs, 5VOCs, pesticides/ polychlorinated 

30 biphenyls (PCBs), metals, cyanide, chlorides, sulfates, and total dissolved solids (TDS). 

31 During the second sampling event, all of the above parameters, except cyanide and 

32 pesticides/PCBs, were analyzed. pH was analyzed during the first sampling event. During 

33 the fifth sampling event, only VOCs, sulfates, and chlorides were analyzed. During the 
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1 sixth sampling event, only VOCs and sulfates were analyzed. Two duplicates (one from a 

2 shallow monitoring well and one from a deep monitoring well) were collected and 

3 analyzed for VOCs, SVOCs, herbicides, hexavalent chromium, organophosphorus 

4 pesticides, and dioxins. Detections in groundwater samples were compared with the EPA 

5 Region III tap water RBCs, MCLs, and the Zone E BRCs for shallow aquifers. 

6 2.2.1 Shallow Groundwater 
7 Analyte concentrations in shallow groundwater samples were detected as follows at this 

8 site: 

9 VOCs: Among detected analytes, chloroform, tetrachloroethene (PCE) and trichloroethene 

10 (TCE) exceeded screening criteria. 

11 • Chloroform, at a concentration of 2 Ilg/L at E570GWOO3, exceeded its tap water RBC of 

12 0.15 Ilg/L. The detection did not exceed the chloroform MCL of 80 Ilg/L. 

13 • PCE, at a concentration of 9 Ilg/L at E569GW002, exceeded its tap water RBC of 1.1 

14 Ilg/L. The detection also exceeded the PCE MCL of 5 Ilg/L. 

15 • TCE, at a concentration of 4 Ilg/L at E569GW002, exceeded its tap water RBC of 1.6 

16 Ilg/L. The detection did not exceed the TCE MCL of 5 Ilg/L. 

17 SVOCs: There were no detections of SVOC concentrations above screening criteria. 

18 Inorganics: The Zone E RFI Report, Revision a reported results for the first sampling event 

19 only. Among detected inorganic analytes, seven metals - aluminum, arsenic, beryllium, 

20 chromium, iron, lead, and vanadium - exceeded both their respective tap water RBCs and 

21 shallow groundwater BRCs. 

22 2.2.2 Deep Groundwater 
23 Analyte concentrations in deep groundwater samples were detected as follows at this site: 

24 VOCs: The RFI reported that among detected analytes, 1,2-dichloroethene (total) and TCE, 

25 exceeded the screening criteria. 

26 • 1,2-dichloroethene (total), at a concentration of 6 Ilg/L at E57OGW03D, exceeded its tap 

27 water RBC of 5.5 Ilg/L. The detection did not exceed the cis-l,2-dichloroethene MCL of 

28 70llg/L. 

29 • TCE, at a concentration of 11 Ilg/L at E57OGW03D, exceeded its tap water RBC. The 

30 detection also exceeded the TCE MCL of 5 Ilg/L. 

AOCS569570578ZERARAREVO,OOC 2·3 



RFI REPORT ADDENDUM AND CMS WORK PLAN, AOCS 569, 570, AND 578, ZONE E 
CHARLESTON NAVAl COMPLEX 

REVISION 1 
OCTOBER 2003 

1 SVOCs: There were no detections of SVOC concentrations above screening criteria. 

2 • Inorganics: Among detected inorganic analytes, thallium, at a concentration of 5.5 !!g/L 

3 at E569GWOID, exceeded both its tap water RBC of 0.29 !!g/L and MCL of 2 p.g/L. No 

4 deep groundwater BRC was developed for thallium in Zone E during the RFI. 

5 2.3 RFI Human Health Risk Assessment 
6 The Zone E RFI Report Revision 0 used a fixed-point risk evaluation (FRE) approach at this 

7 site. The FRE included site resident and site worker exposure scenarios. The detailed risk 

8 assessment for the AOCs 569, 570, and 578 site is presented in Section 10.34.6. of the Zone E 

9 RFI Report, Revision 0 (EnSaje, 1997). 

10 2.3.1 Soils 
11 Arsenic and BEQs were retained as COCs for surface soil for both the residential and 

12 industrial land use scenarios. No COCs were identified for subsurface soils at AOCs 569, 

13 570, and 578. 

14 2.3.2 Groundwater 
15 Aluminum, arsenic, beryllium, chromium, lead, thallium, vanadium, chloroform, PCE, and 

16 TCE were retained as shallow groundwater COCs. 

17 Thallium, 1,2-dichloroethene, and TCE were retained as deep groundwater COCs. 

18 2.4 RFI Conclusions and Recommendations 
19 The Zone E RFI Report, Revision 0 recommended that a CMS be conducted at AOCs 569, 570, 

20 and 578 for surface soil and shallow and deep groundwater to address the analytes 

21 identified as COCs in the previous sections. 
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3.0 Summary of Interim Measures and UST/AST 
Removals at AOes 569, 570 and 578 

3.1 UST/AST Removals 
During 1992, three USTs at AOC 569 were removed by the Navy. During the tank closure 

activities, the tanks were pumped out and removed and the vent lines were filled. 

Contaminated soil was excavated and confirmatory soil samples were collected from the 

tank. excavation area. The site was then backfilled with clean soil and resurfaced with 

asphalt. These activities are documented in a report titled Investigation of Underground 

Contamination, Charleston Naval Shipyard - Building 1279 (LandRec, 1992). A copy of this 

report is included in Appendix F of this report. 

3.2 Interim Measures 
No RCRA Corrective Action Interim Measures (IMs) have been implemented at AOC 569. 

An 1M involving soil excavation and offsite disposal was considered to address the 

presence of VOCs at concentrations that exceeded their respective SSLs in subsurface soil at 

boring E569SB005. Confirmatory sampling was conducted in the vicinity of this boring to 

confirm the presence and extent of the SSL exceedances. An Interim Measure Work Plan 

(IMWP) was prepared and submitted to the EPA by CH2M-Jones during February 2003, to 

outline the approach to sampling and removing soils contaminated with VOCs (primarily 

BTEX) around E569SB005. After approval of the IMWP, the sampling and analysis were 

completed. Based on this additional sampling and analysis, it was determined that an 1M to 

address theses SSL exceedances was not necessary. 

The additional delineation sampling of soil and groundwater was conducted by the 

Navy /CH2M-Jones team during April 2002 is described in Section 4.0. 

Based on the analytical results of the soil sampling conducted during April 2002, benzene, 

BEQs, and ethylbenzene were identified as surface soil COPCs and benzene, toluene, 

ethylbenzene and total xylenes were identified as subsurface soil COPCs. The nature and 

occurrence of these chemicals are further discussed in Section 5.0. 

The conclusion that an 1M was not warranted for these VOCs in soil was based on 

comparison of the concentrations to site-specific SSLs. Site-specific SSLs were calculated for 
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1 benzene, ethylbenzene, toluene and total xylenes for both the paved and unpaved scenarios 

2 and presented in the AOC 569 IMWP (CH2M-Jones, 2003). Table H-l included in Appendix 

3 H shows the parameters used in the calculation of these site-specific SSLs. During March 

4 2003 pre-excavation delineation soil samples were collected around E569SB005 at locations 

5 proposed in the IMWP. These sampling locations and the proposed excavation location are 

6 shown in Figure 3-1. Soil samples were collected from three depth intervals (0-1 ft, 1-3 ft 

7 and 3-5 ft below land surface (bls)). The validated analytical results report and data 

8 validation summaries for the March 2003 sampling effort are included in Appendices 0 

9 and E, respectively. 

10 Table 3-1 shows analytical results from the pre-excavation delineation sampling of March 

11 2003. The detections of benzene, ethylbenzene, toluene and total xylenes from this 

12 sampling were compared with site-specific SSLs for the paved and unpaved scenarios. As 

13 presented in Table 3-1, only benzene detections exceeded the site-specific SSLs. One 

14 benzene detection of 0.437 mg/kg in the surface soil sample from soil boring location 

15 E569SB008 exceeded the site-specific SSL (unpaved scenario) of 0.078 mg/kg. Two benzene 

16 detections in subsurface soil samples (from the 3-5 ft below land surface (bls) depth 

17 interval) of 1.95 mg/kg and 0.805 mg/kg from E569SB008 and E569SBOI0, respectively, 

18 exceeded the site--specific SSLs of 0.078 mg/kg (for the unpaved scenario) and 1.04 mg/kg 

19 (for the paved scenario). 

20 The sample locations showing the benzene exceedances of the SSLs are currently paved and 

21 expected to remain paved. Also, these locations are not expected to be impacted during the 

22 proposed realignment of Hobson Avenue. Additionally, as indicated in the response to 

23 EPA's comments on the RFI Report Addendum and CMS Work Plan for AOCs 569, 570 and 

24 578 (CH2M-Jones, 2002), the proposed construction activities related to the realignment of 

25 Hobson Avenue would not impact this area. Figure 1-1, which shows the proposed 

26 realignment footprint in relation to soil boring locations at AOCs 569, 570 and 578, is 

27 included in Appendix I, along with a brief discussion about soil boring locations that would 

28 be potentially impacted by this realignment. This area is expected to undergo LUCs. There 

29 is no direct exposure concern from these soils as long as LUCs are maintained to ensure that 

30 the soils are covered with pavement/buildings. Based on these observations, the 

31 Navy /CH2M-Jones team recommended that no soil excavation be conducted at this site. 

32 Additional discussion on the occurrence of benzene, ethylbenzene, toluene, and total 

33 xylenes, along with the screening of COPCs at E569SB005, are included in Sections 4.0 and 

34 5.0. 
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1 4.0 Summary of Additional Investigations 

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

3 investigations conducted at AOCs 569, 570, and 578 by CH2M-Jones during March and 

4 April 2002, to further delineate the nature and extent of antimony, benzene, chromium, 

5 ethylbenzene, lead, toluene, thallium and xylenes in soils, along with PCE and TCE in 

6 groundwater. These investigations were prompted by a comparison of detected 

7 concentrations from the initial RFI soil sampling data provided in the Zone E RFl Report, 

8 Revision 0 (EnSafe, 1997), with screening criteria for unrestricted land use. 

9 A sampling and analysis plan (SAP) for AOCs 569, 570, and 578 was prepared by CH2M-

10 Jones and submitted to SCDHEC during February 2002. The soil sampling was conducted 

11 during April 2002. Groundwater sampling was conducted during March and April 2002. 

12 Analytical results and data validation summaries from these sampling events are included 

13 in Appendices D and E, respectively. 

14 4.1 Soil Sampling and Analysis 
15 Three RFI soil boring locations E569SB004 (which showed elevated thallium concentrations 

16 in subsurface soil), E569SB005 (which showed elevated BTEX and carbon tetrachloride 

17 concentrations in subsurface soil), and E578SB001 (which showed elevated antimony, 

18 chromium, and lead) were resampled during April 2002 to verify these elevated 

19 concentrations, and the new borings were respectively identified as E569SB004b, 

20 E569SB005b, and E578SB001b. At these resampling locations, surface and subsurface 

21 samples were collected from the 0 to 1 ft bls and 3 to 5 ft bls depth intervals. Figure 4-1 

22 shows locations where soil sampling was conducted. Table 4-1 shows a summary of 

23 detected concentrations from this sampling event. 

24 4.1.1 Surface Soil 
25 Surface soil detections of organic compounds were evaluated against the EPA Region III 

26 residential RBCs (with an HI=O.1 for noncarcinogens). VOC detections were screened 

27 against SSLs with DAF = 1, as agreed to by the BCT team. Surface soil detections of 

28 inorganic compounds were evaluated against the EPA Region III residential RBCs (HI=O.1 

29 for noncarcinogens) and the range of Zone E background grid samples. 
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1 Figure 4-1 shows the detected concentrations of chemicals in soil at the site. Detected 

2 concentrations of organic and inorganic analytes exceeding their respective screening 

3 criteria were as follows: 

4 • VOCs: Benzene at E569SB005b exceeded its SSL of 0.002 milligrams per kilogram 

5 (mg/kg) at a concentration of 0.68 mg/kg. 

6 • Ethylbenzene at E569SB005b exceeded its SSL of 0.700 mg/kg at a concentration of 1.53 

7 mg/kg, 

8 • Inorganics: Antimony, chromium and lead were detected in soil samples from 

9 E578SBOOlb and thallium was detected in the sample from E578SB004b. None of the 

10 detections exceeded screening criteria for surface soils. 

11 4.1.2 Subsurface Soil 
12 Subsurface soil detections were compared with generic SSLs (using a DAF=10). Vex: 

13 detections were screened against SSLs with DAF = 1, as agreed to by the OCT team. 

14 Subsurface soil detections of inorganic compounds were also compared with the range of 

15 concentrations in Zone E grid samples. 

16 Detected concentrations of organic and inorganic compounds from subsurface soil samples 

17 exceeding their respective criteria are as follows: 

18 VOCs: 

19 • Benzene at E569SB005b exceeded its SSL of 0.002 mg/kg at a concentration of 0.428 

20 mg/kg. 

21 • Ethylbenzene at E569SB005b exceeded its SSL of 0.700 mg/kg at a concentration of 19.3 

22 mg/kg. 

23 • Toluene at E569SB005b exceeded its SSL of 0.006 mg/kg at a concentration of 3.17 

24 mg/kg. 

25 • Xylenes (Total) at E569SBOOSb exceeded its SSL of 9 mg/kg at a concentration of 44.2 

26 mg/kg. 

27 Inorganics: 

28 • Lead at a concentration of 406 mg/kg at E578SBOOlb exceeded its SSL of 400 mg/kg. 

29 No other inorganics exceeded the screening criteria in subsurface soils. 



1 4.1.3 Groundwater 
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2 Three shallow wells, E569GW003, E569GW004, and E569GW005, and one deep well, 

3 E569GW05D, were installed and sampled for VOCs during March 2002, The three existing 

4 wells, E569GWOOl, E569GW002, and E570GW03D had not been sampled since 1997, For 

5 that reason, the wells were sampled for VOCs during April 2002. Detections in 

6 groundwater samples were compared with the MCLs, Figures 4-2 and 4-3 show the VOC 

7 detections in groundwater at AOCs 569, 570, and 578. Table 4-2 shows detected 

8 concentrations of VOCs from this sampling event. 

9 VOCs detected in the groundwater samples were 1,2-dichloroethene (1,2-DCE), TCE and 

10 PCE. Detected concentrations of VOCs exceeding their respective criteria during this 

11 sampling event are as follows: 

12 VOCs: 

13 • PCE at E569GWOOl, E57OGWOOI, E569GW003 and E569GW004 exceeded its MCL of 5 

14 I!g/L at concentrations of 18,9I!g/L, 46.5l!g /L, 20.61!g /L and 5,91!g /L respectively, 

15 • TCE at E570GW03D exceeded its MCL of 5 I!g/L at a concentration of 8I!g/L. 

16 4.2 Summary 
17 Based on the additional sampling, the following COPCs have been identified: benzene and 

18 ethylbenzene in surface soil; lead, benzene, ethylbenzene, toluene and xylenes in subsurface 

19 soil; PCE in shallow groundwater; and TCE in deep groundwater. 
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TABLE 4-1 
Detected Concsntrations of Antimony, Chromium, lead, Benzene, Ethylbenzene, Toluene, and Total Xylenes in Surface and 
Subsurface Soil, April 2002 
RFI Report Addendum, AOCs 569, 570, and 578, lone E, Charleston Naval Complex 

ZoneE 
Region III Background 

Result Residential Range of 
Parameter Station 10 Sam~lelO (mglkgl Qualifier RBC SSL" Cone. 
Antimony Surface Soli 3.1 2.5 0.50-7.4 

E5785BOOlb 5785Bool0lb 1.07 J 

Subsurface Soil 3.1 2.5 0.52 -1.6 

E5785BOOlb 5785BOO102b 1.24 J 

Chromium Surface Soli 23 19 2.3-567 
E5785BOOlb 5785BOO101b 31.8 

Subsurface Soil 23 19 1.6 - 75 
E57858001b 5785B00102b 26.6 

Lead Surface Soil 400 400 1.0 -400 
E5785BOOlb 5785B0010lb 301 J 

Subsurface Soil 400 400 1.8 - 322 

E5785Boolb 5785B00102b [ 406 J 

Benzene Surface Soil 12 
DAF= 1 

NA 
0.002 

E5695B005b 5695B00501 b 0.68 

Subsurface Soil NA 

E5695B005b 5695B00502b 0.428 J 

Ethylbenzene Surface Soil 780 
DAF =1 

NA 
0.7 

E5695B005b 5695B00501 b [ 1.53 

Subsurface Soil NA 

E5695B005b 5695B00502b [ 19.3 

Toluene Surface Soil 1,600 
DAF= 1 

NA 
0.6 

E5695B005b 5695B00501 b 0.093 J 
Subsurface Soil NA 

E5695B005b 5695B00502b 3.17 

Xylenes 
Surface Soil 16,000 

DAF= 1 
NA (Total) 9 

E5695B005b 5695B00501b 0.207 J 
Subsurface Soil NA 

E5695B005b 5695Boo502b I 44.2 
Concentrations in bold and outlined text exceed the appropriate screening criteria. 

a SSLs with DAF=10 unless otherwise indicated 

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

U Indicates that the concentration was not detected. 

NA Screening criteria not available for the referenced compound. 
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Tetrachloroethene (PCE),Trichloroethene (TCE), cis 1 ,2-Dichloroethene, 1,2-Dichloroethene (total), and 1,2-Dichlorobenzene 
Detections in Groundwater, March - April 2002 Sampling Event 
RFI Report Addendum, AOCs 569, 570 and 578, Zone E, Charleston Naval Complex 

Sampte 1-2-
Collection cis 1,2- Dichloroethene 1,2-

location Date Tetrachloroethene Trichloroethene Dichloroethene (total) Dichlorobenzene 

Result Result Result Result Result 
(pgIL) Qualifier (pgIL) Qualifier (pg/L) Qualifier (pgIL) Qualifier (pgIL) Qualifier 

MCl 5 5 70 70 600 

EPA Region III Tap 
1.1 1.6 6.1 5.5 55 Water RBC (HI=0.1) 

E569GW003 3/6/2002 20.6 = 2.4 J 0.9 J 0.9 J 0.44 U 

E569GW004 3/6/2002 5.9 = 0.45 J 5 U 5 U 5 U 

E569GW005 3/6/2002 1.1 J 5 U 5 U 5 U 5 U 

E569GW05D 3/6/2002 5 U 5 U 5 U 5 U 5 U 

E569GWool 4/16/2002 ~ = 4.7 J 0.92 J 0.92 J 5 U 

E569GW002 4/16/2002 2.1 J J 0.34 J 0.34 J 5 U 

E570GWOOl 4/16/2002 ~ = 2.3 J 0.36 J 0.36 J 5 U 

E570GW03D 4/16/2002 5 U I 8 = 5.8 = 6.3 = 5 U 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

= Indicates that the analyte is detected at the concentration shown. 
HI Hazard index 
J Indicates an estimated value. A "J" qualifier may signify that the concentration is below the PQl, or that the" J" has 

been applied as a result of the data validation. 
lIg1l Micrograms per liter 
U Indicates analyte not detected above laboratory detection limit. 
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5.0 COPC/COC Refinement 

The Zone E RFI Report, Revision 0 identified arsenic and BEQs as surface soil COCs for both 

the unrestricted and industrial land use scenario; aluminum, arsenic, beryllium, chromium, 

lead, thallium, vanadium, chloroform, PCE, and TCE as shallow groundwater COCs; and 

1,2-dichloroethene (total), TCE, and thallium as deep groundwater COCs for AOCs 569, 

570, and 578. The RFI did not identify any COCs for subsurface soil. 

The nature of occurrence and the relevance of these chemicals at these sites are further 

discussed below. Tables 5-1 and 5-2 show the detected concentrations of these chemicals. 

In addition to the original screening criteria, current screening criteria for Zone E includes 

comparing VOC concentrations in soil to SSLs with a DAF of 1. The results of this screening 

are also discussed in this section. 

Additional delineation sampling conducted at the site by CH2M-Jones during March and 

April 2002 indicated one exceedance of lead above its SSL in the subsurface soil sample 

from E578SBOOlb. Lead detections at the site are also discussed in this section. 

5.1 Soils 

5.1.1 Arsenic 
Arsenic was detected in all 27 surface soil samples collected from AOCs 569, 570, and 578 

with concentrations ranging from 0.87 mg/kg to 70.9 mg/kg. All of these values exceed the 

EPA region III residential RBC of 0.43 mg/kg, at HI = 0.1. Arsenic concentrations in 18 

samples were equal to or greater than the industrial RBC of 3.8 mg/kg. One sample (70.9 

mg/kg at E570SB012) had an arsenic concentration that exceeded the Zone E maximum 

background surface soil arsenic concentration of 68 mg/kg. Table 5-1 lists detected arsenic 

concentrations in surface soils. 

A UCl.o>s estimation of 15.8 mg/kg was calculated for arsenic in surface soil. Appendix G 

includes a copy of the UCl.o>5 calculation table. 

The background concentrations of arsenic in soils at the CNC have been shown to be above 

both the residential and industrial RBCs. Arsenic concentrations in Zone E grid samples 

range from 0.95 to 68 mg/kg, with a mean concentration of 8 mg/kg. 

AOCS569570578ZERARAREVO.OOC 5-1 
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1 For sites where background arsenic levels exceed RBCs, EPA Region IV typically considers 

2 arsenic concentrations in surface soil of up to 20 mg/kg and 270 mg/kg as acceptable for 

3 unrestricted and industrial land use, respectively (EPA, 2001). Based on these criteria and 

4 the UCL<,s exposure concentration estimate of 15.8 mg/kg, arsenic would not be considered 

5 a cac for either unrestricted land use or industrial land use. 

6 Arsenic was not detected above screening criteria in the subsurface soil; therefore, it is not a 

7 leachability concern at these sites. Additionally, arsenic was not detected in groundwater 

8 above its MCL during four RFI sampling events. Based on these observations, arsenic is not 

9 considered a cac for soil at this site. 

10 5.1.2 SEas 

11 Surface Soil 
12 Table 5-1 lists detected BEQ concentrations in surface soils from the RFI sampling. BEQ 

13 concentrations in surface soil detected during the RFI exceeded the CNC BEQ sitewide 

14 reference concentration of 1,304Ilg/kg at two RFI locations: E570SB012 at 3,817Ilg/kg and 

15 at E578SB005 at 1,619Ilg/kg. 

16 Based on these exceedances of the sitewide reference concentration, BEQs are considered a 

17 surface soil cae for the unrestricted and industrial land use scenarios. Because these 

18 exceedances are currently beneath pavement, they do not present a current exposure 

19 concern. However, in the future, should site conditions change, potential exposure to BEQs 

20 in soil could be a concern. 

21 Subsurface Soil 
22 During the RFI, BEQs were detected in the subsurface soil above the CNC subsurface BEQ 

23 BRC of 1,400 Ilg/kg at E570SB005, at a concentration of 1,625 Ilg/kg. Table 5-1 shows BEQ 

24 concentrations in subsurface soil samples at the site. 

25 The detected subsurface soil BEQs might be related to extensive soil disturbance and 

26 historical construction operations at these sites, which are typical of historically active 

27 industrial areas, and/ or due to asphalt materials pushed down to the subsurface depths 

28 during sampling. Railroad tracks historically traversed through the site as shown in Figure 

29 C-l, derived from the Public Works Map of the Charleston Naval Base, dated December 15, 

30 1939. 

31 There is only one detection of BEQs above screening criteria in subsurface soil. In both 

32 surface and subsurface soil samples, detected concentrations of the seven individual 

33 carcinogenic polyaromatic hydrocarbons (cPAHs) that are included in the calculated BEQ 

AOCS569570578ZERARAREVO.OOC 5-2 



RFt REPORT ADDENDUM AND CMS WORK PLAN, AOCS 569, 570, AND 578, ZONE E 
CHARLESTON NAVAl COMPLEX 

REVISIQNO 
DECEMBER 2002 

1 concentrations did not exceed their respective SSLs. Additionally, BEQ compounds were 

2 not detected above laboratory detection limits in the wells adjacent to the soil sample 

3 locations that showed the highest BEQ detections. This indicates that the BEQs in soils do 

4 not pose a threat to groundwater via leaching. Based on these observations, BEQs are not 

5 considered a subsurface soil COC at this site. 

6 5.1.3 Lead 
7 During the RFI, lead was detected in surface soil above the EPA Region target cleanup goal 

8 for unrestricted land use of 400 mg/kg at only one of 27 sampling locations at E578SBooi 

9 with a concentration of 567 mg/kg. This location was resampled during March 2002 to 

10 determine if a source material for lead exists. The surface soil sample from March 2002 

11 sampling event showed a lead detection of 301 mg/kg. 

12 The RFI eliminated lead from consideration as a surface soil COC based on a comparison of 

13 the mean lead concentration at the site being less than the target cleanup goal of 400 mg/kg. 

14 Additionally, this location is under pavement and is expected to continue to be under 

15 pavement. Therefore, lead does not represent a direct exposure concern at the site. 

16 Although there were no lead exceedances in subsurface soil samples during the RFI, the 

17 March 2002 resampling at E578SBOOl showed a lead detection of 406 mg/kg, above its SSL 

18 of 400 mg/kg. However, the average subsurface lead concentration for the site (with the 

19 higher detection from March 2002 at E578SBOOI included in the calculation) is 23.18 mg/kg 

20 as shown in Table 5-1, below the SSL for lead. This indicates that lead is not a leaching 

21 concern at the site. Additionally, lead has not been identified as a groundwater COC, 

22 indicating that lead concentrations in soil are not a groundwater contamination threat at the 

23 site. 

24 Based on these observations, lead is not considered a soil COC at this site. 

25 5.1.4 Soil VOC Screening using SSL at DAF=1 
26 Soil VOC detections were compared to SSLs with a DAF =1. Several VOCs were detected 

27 above laboratory detection limits. These detections are shown in Table 5-1.In surface soils, 

28 methylene chloride was the only VOC detected above its generic SSL (with a DAF=I) 

29 during the RFI. Benzene, ethylbenzene, toluene and xylenes in the surface soil sample 

30 E569SB005b collected during the April-March 2002 sampling event also exceeded their 

31 respective generic SSLs with a DAF= 1. 

32 In subsurface soils, acetone, benzene, carbon tetrachloride, ethylbenzene, methylene 

33 chloride, toluene, and xylenes (total) exceeded the SSL with a DAF=l. 

AOCS56957057BZERFIAAREVO.OOC 5-3 
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2 One detection of acetone in the subsurface soil sample from E569SB005 at 47 mg/kg 

3 exceeded its SSL of 0.8 mg/kg. Acetone was not detected above laboratory detection limits 

4 in the subsurface soil sample E569SBOOSb from this location during the April 2002 

5 sampling. Table 5-1 lists acetone detections in soil samples from the site. Acetone has not 

6 been detected above laboratory detection limits in groundwater at the site, indicating that it 

7 is not migrating into groundwater. Based on these observations, acetone is not considered a 

8 COC in soil at this site. 

9 Benzene 
10 Table 5-1 lists benzene detections in soil samples from the site. Detections of benzene in 

11 samples from E569SBOO5 exceeded its generic SSL of 0.002 mg/kg. In the surface soil 

12 sample from E569SB005, benzene was detected at 0.68 mg/kg during April 2002 sampling, 

13 above its SSL. In the subsurface soil sample from" the same location, benzene was detected 

14 during the RFI at 10 mg/kg and during the April 2002 sampling at 0.428 mg/kg, above its 

15 SSL. Four additional soil samples were collected around E569SB005 during March 2003, as 

16 part of the 1M at AOC 569, as explained in Section 3.0. Site-specific SSLs were calculated 

17 for benzene and are included in Appendix H. 

18 Benzene detections from the March 2003 sampling event were compared with site-specific 

19 SSLs. None of the surface soil samples showed exceedances of the SSL for the paved 

20 scenario. Benzene detections in one surface soil sample (from E569SBOI0 at 0.437 mg/kg) 

21 and two subsurface soil samples (from E569SB008 at 1.95 mg/kg and E569SB010 at 0.805 

22 mg/kg) exceed the site-specific SSL of 0.078 mg/kg for the unpaved scenario. The benzene 

23 detection of 1.95 mg/kg in the subsurface soil sample (collected from the 3-5 ft depth 

24 interval bls at E569SB008) also exceeds the site-specific SSL of 1.04 mg/kg for the paved 

25 scenario. At two of the four delineation sample locations, benzene was not detected above 

26 laboratory detection limits in surface soil, and none of the surface soil benzene detections 

27 exceed the EPA Region III residential RBC of 12 mg/kg. 

28 The site average for surface soil benzene concentrations was calculated to be 0.0442 mg/kg, 

29 as shown in Table 5-1. This value is below the site-specific SSL for the unpaved scenario of 

30 0.078 mg/kg, indicating that benzene concentrations in the surface soil do not pose a threat 

31 to groundwater. The site average for subsurface soil benzene concentrations was calculated 

32 to be 0.442 mg/kg , as shown in Table 5-1. This value is above the site-specific SSL for the 

33 unpaved scenario of 0.078 mg/kg and below the site-specific SSL for the paved scenario of 

34 1.04 mg/kg. The soils at this site are under pavement and are expected to remain under 
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1 pavement. Also, the proposed construction activities related to the realignment of Hobson 

2 Avenue would not impact this area. There is no direct exposure concern or a leaching 

3 concern from these soils under the paved scenario, as long as LUCs are maintained to 

4 ensure that the soils are covered with pavement/buildings. LUCs are being implemented 

5 on all of Zone E and would apply to this site also. 

6 Benzene was not detected above laboratory detection limits in six groundwater sampling 

7 events in wells E569GWOOI and E569GWOID which were installed downgradient from 

8 E569SBOO5, indicating that groundwater is not being impacted by the detected soil 

9 concentrations of benzene at E569SBOO5. 

10 Based on these observations, benzene is not considered a surface soil COC, but will be 

11 retained as a subsurface soil COC, based on the average benzene concentration in 

12 subsurface soil exceeding the site-specific SSL (unpaved scenario). 

13 Carbon Tetrachloride 
14 Detections of carbon tetrachloride exceeded its SSL of 0.003 mg/kg in the subsurface soil 

15 samples from E569SBOO5 during the RFI at 3.80 mg/kg. Carbon tetrachloride was not 

16 detected above laboratory detection limits in the subsurface soil sample E569SB005b from 

17 this location, during the April 2002 sampling. Table 5-1 lists carbon tetrachloride detections 

18 in soil samples from the site. Based on these observations, carbon tetrachloride is not 

19 considered a COC in soils at this site. 

20 Ethylbenzene 
21 Detections of ethylbenzene in samples from E569SBOO5 exceeded its SSL of 0.7 mg/kg. In 

22 the surface soil sample from E569SB005, ethylbenzene was detected at 1.53 mg/kg during 

23 April 2002 sampling, above its SSL. In the subsurface soil sample from the same location, 

24 ethylbenzene was detected at 170 mg/kg during the RFI and at 19.3 mg/kg during the 

25 April 2002 sampling, above its SSL. Table 5-1 lists ethylbenzene detections in soil samples 

26 from the site. Ethylbenzene has not been detected above laboratory detection limits in 

27 groundwater at the site, indicating that it is not migrating into groundwater. However, 

28 ethylbenzene will be retained as a surface and subsurface soil COC at the site, based on 

29 exceedances of its SSL. 

30 Four additional soil samples were collected around E569SB005 during March 2003 as part of 

31 the 1M at AOC 569, as explained in Section 3.0. Site-specific SSLs were calculated for 

32 ethylbenzene and are included in Appendix H. 
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Ethylbenzene detections from the March 2003 sampling event were compared with site­

specific SSls of 62 mg/kg for the unpaved scenario and 827 mg/kg for the paved scenario. 

None of the surface or subsurface soil samples showed exceedances of the SSL for the 

unpaved or paved scenarios. At two of the four delineation sample locations, ethylbenzene 

was not detected above laboratory detection limits in the surface soils, and none of the 

surface soil ethylbenzene detections exceed the EPA Region III residential RBC of 780 

mg/kg. The soils are under pavement and are expected to remain under pavement. Also, 

the proposed construction activities related to the realignment of Hobson Avenue would 

not impact this area. There is no direct exposure concern from these soils as long as LUes 

are maintained to ensure that the soils are covered with pavement/buildings. LUes are 

being implemented on all of Zone E and would apply to this site also. 

Ethylbenzene was not detected above laboratory detection limits in six groundwater 

sampling events in wells E569GW001 and E569GW01D, which were installed downgradient 

from E569SB005, indicating that groundwater is not being impacted by the detected soil 

concentrations of benzene at E569SB005. Based on the above observations, ethylbenzene is 

not considered a COC in surface or subsurface soil at this site. 

Toluene 
Detections of toluene exceeded its SSL of 0.6 mg/kg in two subsurface soil samples from 

E569SB005: one during the RFI at 220 mg/kg and the other during the April 2002 sampling 

at 3.17 mg/kg. Table 5-1 lists toluene detections in soil samples from the site. 

Four additional soil samples were collected around E569SB005 during March 2003 as part of 

the 1M at AOC 569, as explained in Section 3.0. Site-specific SSls were calculated for 

toluene and are included in Appendix H. 

Toluene detections from the March 2003 sampling event were compared with site-specific 

SSls of 45 mg/kg for the unpaved scenario and 602 mg/kg for the paved scenario. None of 

the surface or subsurface soil samples showed exceedances of the SSL for the unpaved or 

paved scenarios. At two of the four delineation sample locations, toluene was not detected 

above laboratory detection limits in the surface soils, and none of the surface soil toluene 

detections exceed the EPA Region III residential RBC of 1,600 mg/kg. The soils are under 

pavement and are expected to remain under pavement. Also, the proposed construction 

activities related to the realignment of Hobson Avenue would not impact this area. There is 

no direct exposure concern from these soils as long as LUCs are maintained to ensure that 

the soils are covered with pavement/buildings. LUCs are being implemented on all of Zone 

E and would apply to this site also. 

ACXS569570578ZERFIRAREV1.[)(X; 
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Toluene was not detected above laboratory detection limits in six groundwater sampling 

events in wells E569GWOOI and E569GWOID, which were installed downgradient from 

E5695B005, indicating that groundwater is not being impacted by the detected soil 

concentrations of benzene at E569SB005. Based on the above observations, toluene is not 

considered a COC in surface or subsurface soil at this site. 

Total Xylenes 
Detections of total xylenes exceeded its SSL of 9.0 mg/kg in two subsurface soil samples 

from E569SB005: one during the RFI at 800 mg/kg and the other during the April 2002 

sampling at 44.2 mg/kg. Table 5-1 lists total xylenes detections in soil samples from the 

site. Four additional soil samples were collected around E569S8OO5 during March 2003 as 

part of the 1M at AOC 569, as explained in Section 3.0. Site-specific SSLs were calculated for 

total xylenes and are included in Appendix H. 

Total xylenes detections from the March 2003 sampling event were compared with site­

specific SSLs of 882 mg/kg for the unpaved scenario and 11,801 mg/kg for the paved 

scenario. None of the surface or subsurface soil samples showed exceedances of the SSL for 

the unpaved or paved scenarios. At two of the four delineation sample locations, total 

xylenes were not detected above laboratory detection limits in the surface soils, and none of 

the surface soil xylene detections exceed the EPA Region III residential RBC of 1,600 mg/kg. 

The soils are under pavement and are expected to remain under pavement. Also, the 

proposed construction activities related to the realignment of Hobson Avenue would not 

impact this area. There is no direct exposure concern from these soils as long as LUes are 

maintained to ensure that the soils are covered with pavement/buildings. LUCs are being 

implemented on all of Zone E, and would apply to this site also. 

Total xylenes were not detected above laboratory detection limits in six groundwater 

sampling events in wells E569GW001 and E569GW01D, which were installed downgradient 

from E569SB005, indicating that groundwater is not being impacted by the detected soil 

concentrations of benzene at E569SB005. Based on the above observations, total xylenes are 

not considered a COC in surface or subsurface soil at this site. 

As shown in Table 5-1, except for the methylene chloride detections and the single PCE 

detection during the RFI, all the VOCs exceeding their SSLs were detected at a single 

location, E569SB005, which is associated with the former gas station at AOC 569. There 

were no detections of benzene, carbon tetrachloride, ethylbenzene, toluene and total 

xylenes in surface or subsurface soil samples from any of the other RFI locations at this site. 

These observations indicate that the elevated detections of these chemicals at the soil boring 
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location E569SB005 are due to a localized presence of petroleum products in the soil and do 

not represent a sitewide release. 

Methylene Chloride 
Methylene chloride was detected in 6 of 22 surface soil samples and 4 of 21 subsurface soil 

samples. Detections of methylene chloride above the SSL (OAF = 1) screening criteria 

ranged from 0.009 mg/kg to 0.017 mg /kg in surface soil and 0.007 mg /kg to 0.019 mg /kg 

in subsurface soil. 

A site-specific SSL was calculated for this site for the paved and unpaved scenarios. The 

site-specific SSL for the paved scenario is 0.277 mg/kg and for the unpaved scenario is 0.023 

mg/kg. All detections of methylene chloride in surface and subsurface soils are below the 

more conservative SSL for the unpaved scenario, indicating that methylene chloride is not a 

leaching concern at this site, Table H-l in Appendix H shows the site-specific parameters 

and resulting SSL values. 

In groundwater, methylene chloride was detected during the third quarterly groundwater 

monitoring event in shallow well E57OGW003 at a concentration of 8j!g/L. However, it was 

not detected in the two preceding and three subsequent sampling events. Methylene 

chloride was not detected above laboratory detection limits in the other monitoring wells 

associated with this site. This intermittent methylene chloride detection in groundwater 

samples collected from monitoring wells associated with this site indicate that methylene 

chloride in soil does not likely pose a threat to groundwater via leaching, 

Based on these observations, methylene chloride is not considered to be a COC for surface 

or subsurface soil at this site. 

Tetrachloroethene (peE) 
PCE was detected in 1 of 21 surface soil samples and in none of the subsurface soil samples. 

The detection of PCE at a concentration of 3j!g/kg does not exceed the SSL (with a OAF = 
1) of 3j!g/kg in surface soil. The lack of detections in the subsurface soil interval also 

indicates that the low-level surface soil detections of PCE are not a leaching concern. Based 

on these observations, PCE is not considered to be a COC for soil at this site, 

29 5.2 Groundwater 
30 Several VOCs and metals were identified as COCs in the original RFI report. Generally, the 

31 chlorinated solvents PCE and TCE appear to be present as contaminants in groundwater 

··32 and should be considered COCs. 
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Several metals, specifically aluminum, chromium, lead, and vanadium, were detected only 

in well E57OGW002 at elevated concentrations. Review of the sampling logs for these 

samples indicates that turbidity in this well has been elevated during these sampling 

events. Sampling logs for E57OGW002 are contained in Appendix A. Turbidities recorded 

for this well during the RFI sampling are as follows: 

Sampling Date Turbidity Range (NTU) Last Recorded Value (NTU) 

5/3/1996 68 to 95 78 

7/23/1996 24 to2oo 17 

11/19/1996 272 to 742 574 

2/3/1997 195 to 597 299 

Based on these elevated turbidities, the metals exceedances of the RBCs or MCLs are likely 

related to turbidity rather than the presence of a metals "plume" in groundwater. Each of 

the previously identified groundwater COCS is discussed in the following sections. 

5.2.1 Aluminum 
The RFI report considered aluminum to be a cae in shallow groundwater at this site based 

on the detections above the EPA Region m tap water RBC and the Zone E shallow 

groundwater BRC. One of these detections, at a concentration of 67,500 Ilg/L at well 

E57OGW002, exceeded the maximum Zone E background aluminum concentration in 

shallow groundwater of 16,100 Ilg/L. There is no primary MCL for aluminum. The 

aluminum detections in well E57OGW002 in the subsequent three groundwater sampling 

events were slightly above or below the maximum Zone E background aluminum 

concentration in shallow groundwater, as shown in Table 5-2. There is no indication of an 

aluminum release at the site from site-related activities. As noted above, the turbidity in 

this well was elevated during the sampling events and the reported elevated detections of 

aluminum are likely related to the presence of turbidity in the samples. Based on the 

information presented above, aluminum is not considered to be a groundwater cae for 

this site. 

5.2.2 Arsenic 
The RFI report considered arsenic to be a cae at this site, based on its detection in a 

shallow groundwater sample from well E57OGW002 during the first sampling event, at a 

concentration of 4O.2Ilg/L, which exceeded both the tap water RBC and shallow 

groundwater BRC for arsenic. However, the detection did not exceed the South Carolina 

AOCS569570578ZERARAREV1.00c 9 
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arsenic MCL of 50.0 I1g/L, as shown in Table 5-2. Arsenic detections during the subsequent 

groundwater sampling events were also below this MCL. Based on these observations, 

arsenic is not considered to be a shallow groundwater cae for this site. 

5.2.3 Beryllium 
The RFI report considered beryllium to be a cae at this site, based on its detection in two 

shallow groundwater samples from E57OGW001 and E57OGW002 at concentrations of 0.59 

I1g/L and 0.710 I1g/L, respectively, which exceeded both the tap water RBC and shallow 

groundwater BRC for beryllium. However, these detections did not exceed the beryllium 

MCL of 4.0 I1g/L, as shown in Table 5-2. Beryllium detections during subsequent 

groundwater sampling events in these wells were also below the MCL. Based on these 

observations, beryllium is not considered to be a shallow groundwater cae for this site. 

5.2.4 Chromium 
The RFI report considered chromium to be a cae at this site, based on its detection in 

shallow groundwater sample from well E57OGW002 during the first sampling event at a 

concentration of 137I1g/L, which exceeded both the tap water RBC and shallow 

groundwater BRC for chromium. The detection also exceeded the chromium MCL of 100 

I1g/L, as shown in Table 5-2. However, chromium detections in samples from three 

subsequent groundwater sampling events at this well were below the MCL. As noted 

earlier, the turbidity in this well was elevated during the sampling events and the reported 

elevated detections of chromium are likely related to the presence of turbidity in the 

samples. Based on these observations, chromium is not considered to be a shallow 

groundwater cae for this site. 

5.2.5 Lead 
The RFI report considered lead to be a cae at this site, based on its detection in one 

shallow groundwater sample from well E57OGW002 during the first sampling event at a 

concentration of 77.5 I1g/L, which exceeded both the Treatment Technique Action Level 

(TTAL) of 1511g/L and shallow groundwater BRC of 4.8I1g/L for lead. However, the lead 

detections in well E57OGW002 in three subsequent groundwater sampling events were 

either below the TTAL of 1511g/L or the maximum Zone E background lead concentration 

in shallow groundwater of 47I1g/L, as shown in Table 5-2. As noted earlier, the turbidity in 

this well was elevated during the sampling events and the reported elevated detections of 

lead are likely related to the presence of turbidity in the samples. Based on these 

observations, lead is not a shallow groundwater cae for this site. 
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The RFI report considered thallium to be a cae at this site, based on its detection in a deep 

groundwater sample from well E569GW01D at a concentration of 5.5llg/L, which exceeded 

both the tap water RBC (0.26Ilg/L) and MCL of 21lg/L for thallium. A thallium detection 

in sample from well E57OGW02D during the third sampling event, at a concentration of 6.1 

Ilg/L, also exceeded its MCL. However, these detections did not exceed the maximum Zone 

E background thallium concentration in deep groundwater of 7Ilg/L, and thallium 

concentrations in these wells during other groundwater sampling events were below 

laboratory detection limits, as shown in Table 5-2. As noted earlier, the turbidity in this well 

was elevated during the sampling events and the reported elevated detections of thallium 

are likely related to the presence of turbidity in the samples. Based on these observations, 

thallium is not considered to be a groundwater cae for this site. 

5.2.7 Vanadium 
The RFI report considered vanadium to be a cae at this site, based on its detection in 

shallow groundwater sample 570GW()()201 at a concentration of 180 Ilg/L, which exceeded 

both the tap water RBC and shallow groundwater BRC for vanadium. There is no primary 

MCL for vanadium. The vanadium detections in well E57OGW002 in the three subsequent 

groundwater sampling events were similar to the maximum Zone E background vanadium 

concentration in shallow groundwater, as shown in Table 5-2, indicating that vanadium 

detections at the site likely represent background conditions. 

It must be noted that the majority of the elevated inorganic detections in groundwater 

during the RFI occurred in the sample from well E569GW002 during the first sampling 

event. It is likely that these detections, including the elevated vanadium detection in this 

sample, are a result of entrainment of soil particles in an unfiltered groundwater sample, 

which could elevate detections of metals. 

There is no indication from information regarding historical site operations that vanadium 

was a material of concern at this site, and vanadium did not exceed screening criteria in 

soils. Thus, it is unlikely that a vanadium release occurred at the site. As noted earlier, the 

turbidity in this well was elevated during the sampling events and the reported elevated 

detections of vanadium are likely related to the presence of turbidity in the samples. Based 

on these observations, vanadium is not considered to be a groundwater cae for this site. 
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The RFI report considered chIorofonn to be a COC at this site, based on its detection in the 

sample from E57OGW003 at a concentration of 2Ilg/L, which exceeded the tap water RBC 

for chloroform. However, the detection did not exceed the chIorofonn MCL of 100 Ilg/L, as 

shown in Table 5-2. Chlorofonn concentrations during the subsequent groundwater 

sampling events were not detected above laboratory detection limits. For this reason 

chIorofonn is not considered to be a shallow groundwater COC for this site. 

5.2.9 Tetrachloroethene (PCE) 
The RFI report considered PCE to be a COC at this site, based on its detection in a sample 

from E569GW002 at a concentration of 9Ilg/L, which exceeded the tap water RBC for PCE 

of 1.11lg/L and the MCL of 5 Ilg/L. PCE detections at two other site wells, E569GWool and 

E570GWool during the subsequent RFI groundwater sampling events, also exceeded the 

MCL, as shown in Figure 4-2 and Table 5-2. During the March-April 2002 sampling event, 

PCE detections in samples from wells E569GWOOl and E57OGW001, exceeded its MCL of 5 

Ilg/L at concentrations of 18.9 Ilg/L and 46.5llg /L respectively. During this sampling 

event, PCE detection in well E569GW002 where intermittent slight exceedances of the MCL 

had been historically noticed, was estimated at 2.11lg /L, below the MCL. 

Groundwater samples from three new wells E569GW003, E569GW004 and E569GW005 

installed and sampled during April-March 2002 showed PCE detections of 20.61lg /L and 

5.91lg /L and 1.11lg /L respectively. The historic pattern of PCE detections in site wells 

indicates that there may be a low-level source of PCE at the site in the vicinity of wells 

E57OGW001, E569GWool, E569GWOO3 and E569GW004. Therefore, PCE is considered as a 

shallow groundwater COC for this site. 

5.2.10 Trichloroethene (TCE) 

TeE in shallow groundwater 
The RFI report considered TCE to be a COC at this site, based on its detection in the shallow 

groundwater sample from E569GW002 at a concentration of 4Ilg/L, which exceeded the tap 

water RBC for TCE of 1.6Ilg/L. However, the detection did not exceed the TCE MCL of 5 

Ilg/L, as shown in Table 5-2. A TCE detection at this location at a concentration of 61lg/L 

during the third quarter RFI sampling event exceeded the MCL. However, detections from 

previous and subsequent RFI groundwater sampling events, and the April-March 2002 

sampling event at this well have been below the MCL. In addition, no other wells 

AOCS569570578ZEAARAREV1.00c 5-12 
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associated with this site had detections of TCE exceeding the MCL. Based on these 

observations, TCE is not considered a shallow groundwater COC for this site, 

TeE in Deep Groundwater 
The RFI report considered TCE to be a COC at this site, based on its detection in the deep 

groundwater sample from well E569GW03D during the first sampling event at a 

concentration of 11I1g/L, which exceeded the tap water RBC of 1.6 I1g/L for TCE. The 

detection also exceeded the MCL for TCE of 5I1g/L. TCE detections in this well from 

subsequent RFI sampling events and the March-April 2002 sampling event also showed 

slight exceedances of the MCL, with detections ranging from 711g/L to 17I1g/L, as shown 

in Figure 4-3 and Table 5-2, indicating that there is likely a low-level source of TCE at this 

location. Based on these observations, TCE is considered as a deep groundwater COC for 

this site. 

5.2.11 1 ,2-0ichloroethene (Total) 

1,2-Dichloroethene (Total) in Deep Groundwater 
The RFI report considered 1,2-Dichloroethene (Total) to be a COC at this site, based on its 

detection in a deep groundwater sample from E569GW03D during the first sampling event 

at a concentration of 6I1g/L, which exceeded the tap water RBC of 5.5l1g/L for 1,2-

Dichloroethene (Total). However, the detection did not exceed the more conservative MCL 

for cis-1,2-Dichloroethene of 70 I1g/L, as shown in Table 5-2. 1,2-Dichloroethene (Total) 

concentrations during the subsequent groundwater sampling events were also below this 

MCL. For this reason 1,2-Dichloroethene is not considered to be a deep groundwater COC 

for this site. 

23 5.3 eoe Summary 
24 In surface soils, BEQs are considered COCs for the unrestricted and industrial land use 

25 scenarios based on elevated detections above the CNC sitewide reference concentration of 

26 l,304l1g/kg at two surface soil sampling locations: E5705B012 at 3,817I1g/kg, and at 

27 E5785B005 at 1,619I1g/kg. The locations of these elevated BEQ detections are covered with 

28 pavement and are expected to continue to be paved. Also, the site is expected to continue to 

29 be used for industrial purposes and will be partially covered by the pending road 

30 construction. As per BCT agreements, all of Zone E will undergo LUCs. 

31 Benzene has been identified as a subsurface soil COC. 

N:JCS569570578ZERARAREV1.1JOC ... 
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1 In shallow groundwater, PCE has been identified as a COC at this site, based on low-level 

2 MCL exceedances in wells E57OGWOO1, E569GWOOl, E569GWOO3, and E569GWOO4. The 

3 detections indicate the possible presence of a low-level PCE source in this area of the site. 

4 In deep groundwater, TCE has been identified as a COC at this site based on low-level MCL 

5 exceedances in deep well E57OGW03D. 

6 The soil and groundwater COCS identified above will be addressed as part of a focused 

7 CMS. A CMS Work Plan is included in Section 8.0 of this report. No other COCS for any 

8 media or land use scenario have been identified at this site. 
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TABlE 5-1 

Detected Concentrations of Arsenic, BEQs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, Lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (T01a1) in Surface and Subsurface Soils 
RFI Report Mciendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Comp/ex 

ZoneE 
Backgr 
ound 

Range 
Region III of 

Result Date Residential Conc. 
Parameter Station 10 Saml!le 10 !mglkg) Qualifier Collected RBC!mglkg) SSL!mglkg) !mglkg) 

Acetone Surface Soli 780 
OAF = 1 NA 0.8 

E56958OO1 5695800101 0.011 U 10/1311995 

E56958OO2 5695800201 0.012 U 10/1311995 

E5695B003 5695800301 0.019 U 10/1311995 

E56958OO4 5695600401 0.Q18 U 10/1311995 

E56958OO5 5695800501 0.040 U 1011311995 

E57058oo3 570S8OO301 0.015 J 11/1411995 

E5705B004 570SB00401 0.012 U 11/1511995 
E57058OO5 5705800501 0.030 J 01/1611996 

E570S8OO6 5705800601 0.340 J 0111611996 
E570S8oo7 570S6OO701 0.086 J 01/1611996 

E570S8oo8 570S8OO801 0.160 UJ 01/1611996 

E570S8oo9 570S800901 0.057 J 0111611996 

) E570S8010 570S801OO1 0.081 0111611996 
E570S8011 570S601101 0.011 U 11/20/1995 
E570S6012 570S801201 0.011 U 11/1511995 
E570S6013 570S801301 0.012 U 11/0611995 
E570S8014 570S801401 0.011 U 11/0611995 
E570S8015 570S601501 0.011 U 11/1411995 
E578S8oo1 578S6OO101 0.040 J 0511611996 

E578S8oo4 578S8oo401 0.011 UJ 0511611996 

E578S8oo5 578S8OO501 0.069 U 0511611996 
E578S8oo6 578S8oo601 0.120 UJ 05/1611996 
5ubsurface Soli 780 0.8 NA 
E56958oo1 569S8OO102 0.Q18 U 1011311995 
E56958oo2 569S8OO202 0.021 U 10/1311995 
E569S8oo3 569S8OO302 0.035 U 10/1311995 
E569S8oo5 569S8OO502 47.0 10/1311995 
E570S8oo2 570S8OO202 0.250 U 11/0611995 
E57058OO3 5705800302 0.012 U 11/1411995 
E570S8OO4 5705800402 0.012 U 11/1511995 
E57058oo5 570S8OO502 0.022 J 0111611996 
E57058oo6 5705600602 0.019 J 0111611996 
E57058OO8 5705800802 0.017 01/1611996 
E570S8oo9 5705B00902 0.100 J 0111611996 
E570S8011 570S801102 0.012 U 11120/1995 
E570S8012 570S801202 0.011 U 1111511995 
E570S8013 570S801302 0.011 U 11/0611995 
E57056014 5705801402 0.016 U 11/0611995 
E570S6015 570S801502 0.Q15 J 1111411995 

... 
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TABLE 5-1 
Delected Concentrations of Arsenic, BEOs, Acelone, Benzene, Carbon Tetrachloride, Ethylbenzene, lead, Methylene Chloride, 
PCE, Toluene, and Xytenes (T otaQ in Surface and Subsurface Soils 
RFI Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

ZoneE 
Backgr 
ound 
Range 

Region III of 
ResuH Date Residential Conc. 

Parameter Station 10 Samj!le 10 (mglkg) Qualifier Collected RBC(mglkg) SSL (mglk!I) (mglk!I) 
E57856004 5785600402 0.95 J 0511611996 

E5785B002 57SSB00202 1.40 0511611996 

E57SS6003 5785B00302 0.94 J 0511611996 

E57SSBool 57SS600102 0.63 J 0511611996 

E570S8015 570S801502 0.76 J 1111411995 

E570SB014 570S801402 1.20 = 1110611995 

E570SB013 570S801302 0.77 J 1110611995 

E570SB007 570S600702 0.61 J 0111611996 

E570S8012 570S801202 5.90 11115/1995 

E570SB002 570S600202 0.9S J 1110611995 

E570S8011 570SBOll02 6.70 11/20/1995 

E570S6005 570SB00502 1.00 J 01/1611996 

E570SB004 570S800402 2.80 11/1511995 

E570SBOA4 570S80A402 0.41 U 09/1211996 

E570SB003 570S800302 0.S6 J 11/1411995 

E570SBooS 570S600802 6.70 = 01/1611996 

E569SB004 569S600402 2.70 10/1311995 

E569SB005 569SB00502 1.00 J 10/1311995 

E569SBOO3 569S800302 1.20 J 10/1311995 

E569SB002 569S600202 0.72 J 10/1311995 
E569S6007 569S600702b 2.70 = 09/1411996 

E5695Bool 569S800102 3.20 10/1311995 

E57058010 5705801002 0.S3 J 01/1611996 

E5705B009 5705800902 9.60 = 01/1611996 

E570SB006 570S600602 3.50 01/1611996 

BEQs' Surface Soil (t-Lglkg) 88 (t-Lglkg) NA 
1,304 

(t-Lglkg) 
E56956001 5695Bool0l 790.7 10/1311995 

E569S6002 5695B00201 901.3 U 10/1311995 
E569SB003 569SB003O) 855.1 U 10/1311995 
E5695B004 569SBoo401 605.7 = 10/1311995 
E56956005 569SB00501 1,205.7 = 10/1311995 
E5695B007 569SB00701b 236.6 09/1411996 
E5705B003 570SB00301 632.0 U 11/1411995 
E570S6004 5705B00401 901.3 U 11/1511995 
E5705B005 570S800501 1,011.5 = 01/1611996 
E5705BOO6 570SB00601 580.2 0111611996 

E570S6007 570S8OO701 566.2 0111611996 

E570SBooS 570SBoo801 632.0 U 01/1611996 
E570SB009 570SBOO901 775.3 01/1611996 
E570SB010 570S801001 781.6 01/1611996 

AOCS569570578ZERARAREV1_00c 
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TABLE 5-1 
Detec1ed Concentrations of Arsenic, BEQs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, lead, Methylene Chloride, 
peE, Toluene, and Xytenes (T alai) in Surface and Subsurface Soils 
RF/ Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

ZoneE 
Baekgr 
ound 
Range 

Region III of 
ResuH Date Residential Cone. 

Parameter Station 10 Saml!le 10 !mglkg) Qualifier Collected RBC!m~!I) SSL !mglkg) !mglkg) 
E57058011 5705801101 866.6 U 11120/1995 

E57058012 5705801201 3,817.1 = 1111511995 

E57058014 5705801401 849.3 1110611995 

E57058OA4 57058OA401 818.5 = 0911211996 

E57858OO1 5785800101 246.1 0511611996 

E57858OO2 5785800201 287.2 0511611996 

E57858OO3 5785800301 175.7 = 0511611996 

E5785B004 5785800401 379.7 = 0511611996 

E5785B005 5785800501 1,619.4 0511611996 

E5785BOOS 5785Boo601 609.5 0511611996 

Subsurface Soli 88 (j.Lglkg) NA 
1,400 

(j.LgIkg) 
E5695BOOl 5695800102 878.2 U 10/1311995 

E5695B002 5695800202 901.3 U 10/1311995 , E5695B003 5695Boo302 901.3 U 10/1311995 . 
E5695B004 5695800402 878.2 U 10/1311995 

E5695B005 5695B00502 4,506.5 U 10/1311995 

E5695B007 5695B00702b 4,506.5 U 09/1411996 

E5705B002 5705800202 808.9 U 11/0611995 

E5705B003 5705800302 924.4 U 11/1411995 

E5705B004 5705800402 901.3 U 11/1511995 

E5705B005 5705800502 1 1,624.5 01/1611996 

E5705BOOS 5705800602 820.4 U 0111611996 

E5705B007 5705800702 808.9 U 0111611996 

E5705B008 5705800802 820.4 U 01/1611996 
E5705BOO9 5705800902 502.2 01/1611996 
E5708BOlO 5705801002 832.0 U 01/1611996 
E57088011 5705BOll02 901.3 U 11/20/1995 
E57088012 5705801202 499.4 11/1511995 
E57058014 5705BOl402 832.0 U 11/0611995 
E57058015 5705801502 808.9 U 11/1411995 
E57058OA4 57088OA402 439.1 U 09/1211996 
E5788Bool 5788800102 391.1 = 0511611996 
E5788BOO2 5788800202 389.4 0511611996 
E5785B003 5788800302 404.4 U 0511611996 
E5788B004 5788Boo402 321.2 = 0511611996 
E57858OO5 5788800502 322.9 = 0511611996 
E57858OO6 5788B00602 427.5 U 0511611996 
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TABLE 5-1 
Detected Concentrations of Arsenic, BEQs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, Lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (Total) in Surface and Subsurface Soils 
RFI Repott AddendlJm, AOCs 569, 570, and 578, Zone E, Charles/on Naval Complex 

ZoneE 
Backgr 
ound 
Range 

Region III of 
Result Date Residential Conc. 

Parameter Station 10 Saml!te to (mglkg) Qualifier Collected RBC(mglkg) SSL(mglkg) (mglkg) 
SHe· SHe-

SpecHic Specific 
Benzene Surface Soli 12 SSL SSL NA 

(unpaved) (paved) 
0.078 1.04 

E569S8001 569S800101 0.006 U 10/1311995 

E569S8002 5698B00201 0.006 U 10/1311995 

E569S8003 569SB00301 0.006 U 10/1311995 

E569S8004 5698800401 0.006 U 1011311995 

E569S8005 569SB00501 0.002 J 1011311995 

E570S8003 570S800301 0.005 U 11/1411995 

E570S8004 570SB00401 0.006 U 11/1511995 

E570S8005 570S800501 0.005 UJ 0111611996 

E570SB006 570S800601 0.006 UJ 0111611996 

E570S8007 570S800701 0.006 UJ 01/1611996 

) E570S8008 570S800601 0.005 UJ 01/1611996 
E570S8009 570S800901 0.005 UJ 01/1611996 
E570S8010 570S801001 0.005 U 01/1611996 
E570SBOll 570SB01101 0.006 U 11/20/1995 
E570S8012 570S801201 0.005 U 11/15/1995 
E570SB013 570S801301 0.006 U 11/0611995 
E570S8014 570SB01401 0.006 U 1110611995 
E570S8015 570SB01501 0.006 U 11/1411995 
E578S8001 578S800101 0.005 U 0511611996 

E578S8004 578SB00401 0.005 UJ 05/1611996 
E57858005 5785800501 0.006 U 0511611996 

E578S8006 578S8OO601 0.006 UJ 0511611996 

E56958005b 569SB00501 b I 0.68 04I25l2002 
E56958008 569S8OO601 0.0056 U 03104/2003 

E5695B009 569SBOO901 0.010 0310412003 
E5695B010 569S801001 0.437 J 0310412003 
E569S8011 5695801101 0.006 U 0310412003 

AVERAGE" 0.0442 

Subsurface Soil 12 Site- Site- NA 
Specific Specific 

SSL SSL 
(unpaved) (paved) 

0.078 1.04 
E569SBOOI 569S800102 0.006 U 10/1311995 
E569SB002 5695800202 0.006 U 10/1311995 
E569SB003 569S800302 0.006 U 10/1311995 
E56958005 569S800502 10.0 10/1311995 
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TABLE 5-1 
Detected Concentrations of Arsenic, BEQs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, Lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (Total) in Surface and Subsurface Soils 
RFI Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

Z"ne E 
Backgr 
ound 
Range 

Region ttl of 
Result Date Residential Conc. 

Parameter Station 10 Sam(!le 10 !mglkgl Qualifier Collected RBC !mglkgl SSL !mglkgl !mglkgl 
Benzene 12 Site- SRe-

Specific SpecHic 
E570S8OO3 570SB00302 0.006 U 11114/1995 SSL SSL 

(unpaved) (paved) 
0.078 1.04 

E5705B004 5705800402 0.006 U 1111511995 

E57058OO5 5705800502 0.006 UJ 01/1611996 

E5705BOOO 5705800602 0.005 W 01/1611996 

E57058OO8 570S8OO802 0.005 UJ 01/1611996 

E570S8OO9 5705800902 0.006 UJ 01/1611996 

E57050011 5705B01102 0.006 U 11120/1995 

E5705B012 5705B01202 0.005 U 1111511995 

E57050013 5705001302 0.005 U 11/0611995 

E5705B014 5705BOl402 0.005 U 11/0611995 

E57050015 5705B01502 0.005 U 11114/1995 

E578S8OO1 578SBool02 0.005 U 05/1611996 

E578S8OO2 5785800202 0.005 U 0511611996 

E578SB003 5785B00302 0.005 U 05/1611996 

E578S8OO4 5785Boo402 0.005 U 0511611996 

E578S8OO5 5785800502 0.005 U 0511611996 

E578SB006 5785Boo602 0.006 U 0511611996 

E56958OO5b 5695BOO502b L 0.428 J 04/25/2002 

E56958OO8 5695000802 0.006 U 03104/2003 

E56958OO8 5695B00803 ,1.950 J 03104/2003 

E56958OO9 5695800902 0.001 J 03104/2003 

E56958OO9 5695B00903 0.008 J 03/04/2003 

E5695B010 5695B01002 0.001 J 03104/2003 

E5695B010 569SB01003 0.805 J 03104/2003 

E5695BOll 5695BOll02 0.006 U 03104/2003 

E5695B011 569SBOll03 0.007 U 03104/2003 

AVERAGE" 0.4419 

Carbon 
Surface Soli DAF= 1 

Tetrachloride 5 0.003 NA 

E569S8OO1 5695Bool0l 0.006 U 1011311995 
E56958OO2 5695B00201 0.006 U 1011311995 
E5695B003 5695800301 0.006 U 1011311995 
E569SB004 569SB00401 0.006 U 10/1311995 
E5695B005 5695Boo501 0.005 U 1011311995 
E5705B003 570SB00301 0.005 U 11/14/1995 
E57058OO4 570S8OO401 0.006 U 11115/1995 
E5705BOO5 5705B00501 0.005 UJ 01/1611996 
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TABlE5-t 
Detected Concentrations of Arsenic, BEQs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, lead, Methylene Chloride, 
peE, Toluene, and Xylenes (Total) in Surface and Subsurface Soils 
RFI Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

ZoneE 
Backgr 
ound 

Range 
Region III of 

Result Date Residential Conc. 
Parameter Station 10 Saml!le 10 !mg/k!l) Qualifier Collected RBC!mg/kg) SSL!mg/kg) !mg/k!l) 

E5705B006 5705800601 0.006 UJ 0111611996 

E57058007 5705800701 0.006 UJ 0111611996 

E5705B008 5705B00601 0.005 UJ 0111611996 

E5705BOO9 5705Boo901 0.005 UJ 0111611996 

E5705B010 5705BOlOOl 0.005 U 0111611996 

E570560ll 5705BOll0l 0.006 U 1112011995 
E5705B012 5705601201 0.005 U 1111511995 
E57056013 5705601301 0.006 U 1110611995 

E57056014 5705601401 0.006 U 1110611995 

E57056015 5705BOl501 0.006 U 1111411995 

E57858001 5785Bool0l 0.005 U 0511611996 
E57858004 5785600401 0.005 UJ 0511611996 
E57858005 5785800501 0.006 U 0511611996 
E57858oo6 5785800601 0.006 UJ 0511611996 
E56958oo5b 5695600501 b 0.501 U 04/2512002 

Subsurface 50il 5 0.003 NA 
E56958oo1 5695800102 0.006 U 1011311995 
E56958002 5695800202 0.006 U 1011311995 
E56956003 5695800302 0.006 U 1011311995 
E56956005 5695800502 3.80 1011311995 
E57056003 5705800302 0.006 U 1111411995 
E57056004 5705800402 0.006 U 1111511995 
E57058005 5705800502 0.006 UJ 0111611996 
E57058oo6 5705B00602 0.005 UJ 0111611996 
E57056008 5705800802 0.005 UJ 0111611996 
E57058009 5705800902 0.006 UJ 0111611996 
E570560ll 5705BOll02 0.006 U 1112011995 
E57056012 5705801202 0.005 U 1111511995 
E57056013 5705B01302 0.005 U 1110611995 
E57056014 5705601402 0.005 U 1110611995 
E57056015 5705601502 0.005 U 1111411995 
E57858001 5785800102 0.005 U 0511611996 
E57858oo2 5785800202 0.005 U 0511611996 
E57858003 5785800302 0.005 U 0511611996 
E57858oo4 5785800402 0.005 U 0511611996 
E57858oo5 5785800502 0.005 U 0511611996 
E57858006 5785800602 0.006 U 0511611996 
E56958oo5b 5695800502b 0.971 U 0412512002 



RA REPORT ADDENDlJ,4 AND CMS WORK PlAN, AOCS 569, 570, AND 578, ZONE E 
CHARLESTON NAVN.. COMPLEX 

REVISION 1 
OCT06EIl2003 

TABLE&-! 
Detected Concentrations of Arsenic, BEOs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, Lead, Methyfene Chloride, 
PCE, Toluene, and Xylenes (Total) in Surface and Subsurface Soils 
RFI Report Addendum, AOCs 569, 570, and 57B, Zone E, Charleston Naval Complex 

ZoneE 
Backgr 

ound 
Range 

Region ftl of 
Result Date Residential Conc. 

Parameter Station 10 Saml!lelO lmg/kg) Qualifier Coftected RBC lmg/kg) SSLlmg/kg) lmg/kg) 
Ethylbenzene Surface Soft 780 SR.· SRe- NA 

Specific Specific 
SSL SSL 

(unpaved) (paved) 
62 827 

E56986OO1 5698600101 0.006 U 10/1311995 
E569SB002 569S6OO201 0.006 U 1011311995 
E569S6OO3 569S6OO301 0.006 UJ 1011311995 
E569SBOO4 5695B00401 0.006 U 10/1311995 
E569SB005 5695600501 0.003 J 10/1311995 
E570SB003 570SBOO301 0.005 U 11/1411995 
E570S6OO4 570S6OO401 0.006 U 11/1511995 
E57OS6OO5 570S600501 0.005 UJ 01/1611995 
E570SBOO6 570SB00601 0.006 UJ 01/1611996 
E570SB007 570S6OO701 0.006 UJ 01/1611996 
E570SB008 570SB00601 0.005 UJ 01/1611996 
E570S6OO9 570S6OO901 0.005 UJ 01/1611996 
E570S6010 570S601001 0.005 U 01/1611996 
E570SBOll 570SBOll0l 0.006 U 11120/1995 
E570S6012 570S601201 0.005 U 11/15/1995 
E570SB013 570SBOI301 0.006 U 1110611995 
E570SB014 570S601401 0.006 U 11/0611995 
E570SB015 570S601501 0.006 U 11/1411995 
E578SBOOI 5785600101 0.005 U 0511611996 
E578SBOO5 578SB00501 0.006 U 0511611996 
E578SB006 5788B00601 0.006 UJ 0511611996 
E569S6OO5b 569SB00501b 1.53 0412512002 
E569SBOOB 569SBOO801 0.006 U 0310412003 

E569S6OO9 569SBOO901 0.007 03104/2003 

E569S6010 569SB0100l 9.330 03104/2003 

E569S6011 569SB01101 0.006 U 0310412003 

Subsurface Soil 780 SRe- Site- NA 
SpecifIC SpecHic 

SSL SSL 
(unpaved) (paved) 

62 827 
E569S6OO1 569SB00102 0.006 U 1011311995 
E569SB002 5695600202 0.006 U 1011311995 

E5695B003 569S6OO302 0.006 U 1011311995 

E569SB005 569S6OO502 170 1011311995 

E5705B003 5705BOO302 0.006 U 1111411995 

J.iV"t.'c:~7I:On ... nAn ..... '. IV'V' 



RA REPORT ADDENDUM AND CMS WORK PIAN, AOCS 569, 570, AND 578. ZONE E 
CHAll1£STON NAVAlCOMPl£X 

REVISION 1 
OCTOBER 2003 

TABLE 5-1 
Detected Concentrations of Arsenic, BEOs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, Lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (T olal) in Surface and Subsurface Soils 
RFI Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

ZoneE 
Baekgr 

ound 
Range 

Region III of 
Result Date Residential Cone, 

Parameter Station 10 Sam~lelO (mglkgl Qualifier Collected RBC (mglkl!l SSL(mglkgl (mglkgl 
Ethylbenzene 5ite- 5He-

5pecific 5pecifIC 
E5705B004 5705800402 0.006 U 11/1511995 55L 55L 

(unpaved) (paved) 
62 827 

E570S8005 5705800502 0.006 W 0111611996 

E570SB006 570SB00602 0.005 UJ 01/1611996 

E570SBOO8 570SBoo802 0.005 W 01/1611996 

E570SBOO9 5705B00902 0.006 UJ 0111611996 

E570SBOll 5705801102 0.006 U 11120/1995 

E570SB012 570S801202 0.001 J 11/1511995 

E570SB013 570SB01302 0.005 U 1110611995 

E570SB014 570SBOl402 0.005 U 11/0611995 

E570S8015 570SB01502 0.005 U 11/1411995 

E578SBool 578SBoo102 0.005 U 0511611996 

E578S8002 578SB00202 0.005 U 05/1611996 

E578S8003 578SB00302 0.005 U 05/1611996 

E578S8004 578SB00402 0.005 U 0511611996 

E578S8005 578S800502 0.005 U 0511611996 
E578S8006 578SBoo602 0.006 U 0511611996 

E569SB005b 569S800502b 19.3 0412512002 

E569SB008 569S800802 0.006 U 0310412003 

E569S8008 569SBoo803 51.900 0310412003 

E569SB009 569SBoo902 0.006 U 0310412003 

E569SBOO9 569SB00903 0.004 J 0310412003 

E569SB010 569S801OO2 0.056 0310412003 

E569SB010 569S801OO3 55.000 = 0310412003 

E569S8011 569SBOll02 0.000 J 0310412003 

E569S8011 569SBOll03 0.007 U 0310412003 

Lead Surface Soil 400 400 1 - 400 
E569S8001 569SBool01 108.00 J 1011311995 

E569S8002 5698800201 10.20 J 10/1311995 

E569S8003 569SB00301 18.80 J 1011311995 

E569S8004 569S800401 91.40 J 1011311995 

E569SB005 569SB00501 3.60 J 10/1311995 

E569S8007 569SB00701 b 78.50 = 0911411996 

E570S8002 570S800201 332.00 11/0611995 

E57058003 570S800301 39.60 = 11/1411995 

E570SB004 5705B00401 89.20 = 11/1511995 

E570S8005 5705B00501 138.00 J 01/1611996 

E570SB006 570SB00601 47.70 J 0111611996 



RFI REPORT ADDENDUM AND eMS WORK PlAN, AOCS 569, 570, AND 578. ZONE E 
CHAALESlON NAVAL COIIPIEX 

REVISION I 
OCTOOER 2003 

TABLE 5-1 
Detected Concentrations of Arsenic, SEOs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, Lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (T otaij in Surface and Subsurface Soils 
RFI Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

ZoneE 
Baekgr 
ound 

Range 
Region III of 

Result Date Residential Cone. 
Parameter Station 10 10 

E5705B007 

E5705B008 5705800801 29.90 J 0111611996 

E5705B009 5705B00901 14.30 J 0111611996 

E5705B010 5705801001 24.10 J 01/1611996 

E5705BOll 5705801101 133.00 J 11/2011995 

E5705B012 5705801201 193.00 11/1511995 

E5705B013 5705801301 120.00 1110611995 

E5705B014 5705801401 100.00 11/0611995 

E57058015 5705B01501 50.70 11/1411995 

E5705BOA4 570580A401 68.90 J 09/1211996 

E5785BOOl 5785B0010l 567.00 05/1611996 

E5785B002 5785800201 22.70 0511611996 

E5785B003 5785B00301 20.30 = 0511611996 

E5785BOO4 5785800401 22.00 0511611996 

E5785B005 5785BOO501 187.00 0511611996 

E5785B006 5785Boo601 17.60 = 0511611996 

Average 
95.87 

Cone. 
Lead Subsurface Soil NA 400 1.8 -

322 
E5695Bool 5695Bool02 2.30 J 10/1311995 

E5695B002 5695B00202 3.90 J 1011311995 

E5695B003 5695800302 4.30 J 1011311995 

E5695B004 5695B00402 2.00 J 10/1311995 

E5695B005 5695BOO502 7.30 J 10/1311995 

E56958007 5695800702b 12.20 0911411996 

E57058002 5705B00202 4.90 1110611995 

E5705B003 5705B00302 1.90 1111411995 

E57058004 5705800402 63.30 11/1511995 

E57058005 5705800502 4.00 J 01/1611996 

E5705B006 5705B00602 10.50 J 0111611996 

E57058007 5705800702 1.70 J 01/1611996 

E5705BOOS 5705800802 2.80 J 01/1611996 

E57058009 5705800902 24.50 J 0111611996 

E57058010 5705801002 1.60 J 01/1611996 

E5705BOll 5705BOll02 16.20 J 11/2011995 

E5705B012 5705B01202 13.60 11/1511995 

E57058013 5705B01302 1.40 = 1110611995 

E57058014 5705B01402 3.20 11/0611995 

E5705B015 5705801502 2.10 1111411995 

E570580A4 5705BOA402 1.30 J 09/1211996 



RA REPORT ADDENDUM AND CMS WORK PlAN, AOC;S 569, 570. AND 578, ZONE E 
CHARl£STON NAVAl COMPLEX 

REVISION , 
OCTOBER 2003 

TABLE 5-1 
Detected Concentrations of Arsenic, BEQs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, Lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (T otaQ in Surface and Subsurface Soils 
RFI Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval COmplex 

ZoneE 
8ackgr 

ound 
Range 

Region III of 
Result Date Residential Conc. 

Parameter Station ID Qualifier Collected RBC m 
E5785800' = 051'61'996 

E57858002 5785BOO202 7.50 = 051'611996 

E57858003 5185600302 2.60 = 0511611996 

E57858004 5785600402 7.10 0511611996 

E57858005 5785B00502 14.50 0511611996 

E57858006 5785600602 3.10 0511611996 

Average 23.18 
Conc. 

Methylene SHe- SHe-

Chloride Specific Specific 
Surface Soil 65 SSL SSL NA 

(unpaved) (paved) 
0.023 0.277 

E569S6001 5695800101 0.006 U 1011311995 

E569S8002 5695600201 0.006 U 1011311995 

E569SB003 569S600301 0.006 U 1011311995 

E569S6004 569S600401 0.006 U 1011311995 

E569S6005 569S600501 0.005 U 1011311995 

E570S8003 570S600301 0.005 U 1111411995 

E570S8004 570S600401 0.006 U 1111511995 

E570SB005 570S600501 0.009 J 0111611996 

E570S6006 570S600601 0.017 J 0111611996 

E570S8007 570S600701 0.015 J 0111611996 

E570S6008 570S600801 0.012 J 0111611996 

E570S6009 570SB00901 0.012 J 0111611996 

E57056010 5705601001 0.014 J 0111611996 

E570S6011 570S601101 0.021 U 1112011995 

E570S6012 570SB01201 0.005 U 1111511995 

E570SB013 570S601301 0.011 U 1110611995 
E570SB014 570S601401 0.011 U 1110611995 

E570SB015 570S601501 0.006 U 1111411995 
E578S6001 5785BOO101 0.011 U 0511611996 
E5785B004 5785BOO401 0.011 UJ 0511611996 

E578S8005 5785800501 0.012 U 0511611996 
E578S8006 578S600601 0.037 UJ 0511611996 
Subsurface Soil 85 NA 
E569S8001 569S800102 0.008 U 1011311995 
E569S8002 569S6OO202 0.006 U 1011311995 
E569S8003 569SBOO302 0.011 U 10/1311995 
E569SB005 5695600502 4.100 U 1011311995 
E570S6003 570SB00302 0.006 U 1111411995 
E570S8004 570S800402 0.006 U 1111511995 



RR REPORT ADDENDUM AND CMS WORK PlAN, AOCS 569, 570, AND 578, ZONE E 
CHARlESlON NAVAl. COMPlEX 

REVISION 1 
OCTOBER 2003 

TABLE 5-1 
Detec1ed Concentrations of Arsenic, BEQs, Acetone, Benzene, Carnon Tetrachloride, Ethylbenzene, Lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (Total) in Surface and Subsurface Soils 
RA Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

ZoneE 
Baekgr 

ound 
Range 

Region III of 
ResuH Date Residential Cone. 

Parameter Station 10 Sam~lelO !mg/kgl Qualifier Collected RBC !mg/kgl SSL !mg/kgl !mg/kgl 
85 5He- 5He-

5pecific 5pecific 
E57058005 5705800502 0.011 J 01/1611996 55L 55L 

(unpaved) (paved) 
0.023 0.277 

E5705B006 5705B00602 0.007 J 01/1611996 

E5705B008 5705600802 0.011 J 01/1611996 

E5705B009 5705800902 0.019 J 01/1611996 

E57056011 5705801102 0.021 U 11120/1995 

E5705B012 5705801202 0.006 U 11/15/1995 

E5705B013 5705B01302 0.005 U 1110611995 

E57056014 5705B01402 0.005 U 11/0611995 

E5705B015 5705B01502 0.005 U 1111411995 

E5785BOOI 5785600102 0.011 U 0511611996 

E5785B002 5785800202 0.011 U 0511611996 

E5785B003 5785800302 0.011 U 0511611996 
E5785B004 5785800402 0.010 U 0511611996 
E5785B005 5785600502 0.010 U 05/1611996 

E5785B006 5785800602 0.011 U 05/1611996 

PCE Surface Soil 12 
DAF= 1 

NA 0.003 
E5695BOOI 5695800101 0.006 U 10/1311995 
E56958002 5695800201 0.006 U 1011311995 
E56958003 5695800301 0.006 UJ 1011311995 
E56958004 5695800401 0.006 U 10/1311995 
E5695B005 5695800501 0.005 U 1011311995 
E5705B003 5705800301 0.005 U 11/1411995 
E5705B004 5705B00401 0.006 U 11/1511995 
E5705B005 5705B00501 0.005 UJ 01/1611996 
E57056006 5705BOO601 0.006 UJ 0111611996 
E57056oo7 5705B00701 0.006 UJ 0111611996 
E57058008 5705B00801 0.005 UJ 01/1611996 
E5705B009 5705800901 0.005 UJ 01/1611996 
E57058010 5705801001 0.005 U 0111611996 
E57058011 5705BOll0l 0.006 U 11120/1995 
E5705B012 5705B01201 0.005 U 11/1511995 
E5705B013 5705801301 0.006 U 1110611995 
E5705B014 5705801401 0.006 U 11/0611995 
E57058015 5705801501 0.006 U 1111411995 
E57858001 5785800101 0.005 U 0511611996 
E5785B005 5785600501 0.003 J 05/1611996 
E57856006 5785B00601 0.006 UJ 0511611996 



RFI REPORT ADDENDUM AND CMS WORK PLAN, MX;S 569, 570, AND 518, ZOHE E 
CHARlESTON NAVAL COMPlEX 

REViSION 1 
OCTOBER 2003 

TABLE 5-1 
Detected Concentrations 01 Arsenic, BEQs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, Lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (Total) in Surface and Subsurface Soils 
RR Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

ZoneE 
Backgr 

ound 
Range 

Region III of 
Result Date Residential Conc. 

Parameter Station 10 Sample 10 (mglkg) Qualifier Collected RBC(mg!kg) SSL(mglkg) (mglkg) 

PCE Subsurface Soil 12 0.003 NA 
E56988001 5698B00102 0.006 U 1011311995 

E56988002 5698800202 0.006 U 10/1311995 

E56988003 5698800302 0.006 U 10/1311995 

E56988005 5698B00502 3.6 U 1011311995 

E57088003 5708B00302 0.006 U 11/1411995 

E5708B004 5708B00402 0.006 U 1111511995 

E5708B005 5708B00502 0.006 UJ 01/1611996 

E5708BOO6 5708B00602 0.005 UJ 01/1611996 

E5708B008 5708B00802 0.005 UJ 01/1611996 

E5708B009 5708BOO902 0.006 UJ 01/1611996 

E5708B011 5708B01102 0.006 U 11120/1995 

E5708B012 5708B01202 0.005 U 1111511995 

E5708B013 5708B01302 0.005 U 1110611995 

E5708B014 5708B01402 0.005 U 1110611995 

E5708B015 5708B01502 0.005 U 11/1411995 

E5788B001 5788B00102 0.005 U 05/1611996 

E578SB002 5788B00202 0.005 U 0511611996 

E578SB003 5788800302 0.005 U 0511611996 

E578SB004 5788B00402 0.005 U 0511611996 

E578SB005 578SB00502 0.005 U 0511611996 

E578SBOO6 578SB00602 0.006 U 0511611996 

Site- 8He-

Toluene Surface Soil 1,600 
8pecifIC 

88L 
8pecific 

88L NA 
(unpaved) (paved) 

45 602 
E5698BOO1 5698B00101 0.006 U 10/1311995 
E5698B002 5698B00201 0.006 U 10/1311995 
E5698B003 5698B00301 0.006 UJ 10/1311995 
E56988004 5698B00401 0.006 U 10/1311995 
E56988005 5698B00501 0.005 U 10/1311995 
E5708B003 5708B00301 0.005 U 11/1411995 
E5708B004 5708800401 0.006 U 11/1511995 
E5708BOO5 5708800501 0.005 UJ 0111611996 
E5708B006 5708Boo601 0.007 J 0111611996 
E5708BOO7 5708B00701 0.006 UJ 0111611996 
E5708B008 5708B00801 0.005 UJ 0111611996 
E5708B009 5708B00901 0.005 W 01/1611996 
E5708B010 5708801001 0.005 U 01/1611996 
E57088011 5708B01101 0.006 U 11120/1995 



RFI REPORT ADDENDUM AND CMS WORK PlAN,lOCS 569, 570, AND 578, lONE E 
CHARlESTON NAVAL COMPlEX 

REVISION 1 
OCTOOER 2003 

TABLE 5-1 
Detected Concentrations of Arsenic, SEQs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (T olal) in Surface and Subsurface Soils 
RFt Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

ZoneE 
Backgr 
ound 

Range 
Region III of 

Result Date Residential Conc. 
Parameter Station 10 Sam~lelO (mglks) Qualifier Collected RBC(mglkg) SSL(mglkg) (mglkg) 

E57058012 5705801201 0.005 U 11/1511995 

E57058013 5705801301 0.006 U 1110611995 

E57058014 5705801401 0.006 U 11/0611995 

E57058015 5705B01501 0.006 U 11/1411995 

E5785Booi 5785Bool0l 0.005 U 0511611996 

E5785B005 5785B00501 0,006 U 0511611996 

E5785BOO6 5785800601 0.006 UJ 0511611996 
E56958005b 5695B00501 b 0.093 J 0412512002 

E5695B008 5695800801 0.006 U 0310412003 

E5695B009 5695800901 0.000 J 0310412003 

E56958010 5695801001 0.069 J 0310412003 

E56958011 5695801101 0.006 U 0310412003 

Subsurface Soil NA 5He- 5He- NA 
5pecifIC 5pecHic 

55L 55L 
(unpaved) (paved) 

45 602 
E5695BOOI 5695Bool02 0.006 U 10/1311995 
E5695B002 5695800202 0,006 U 10/1311995 
E5695B003 5695800302 0.006 U 10/1311995 

E5695B005 5695800502 220 = 10/1311995 

E5705B003 5705B00302 0.006 U 11/1411995 
E5705B004 5705800402 0.006 U 11/1511995 
E5705B005 5705600502 0.006 UJ 01/1611996 
E57058006 5705Boo602 0.005 UJ 0111611996 
E57058008 5705600802 0.005 UJ 01/1611996 
E5705B009 5705600902 0.006 UJ 01/1611996 
E5705BOIl 5705801102 0.006 U 11120/1995 
E5705B012 5705801202 0.001 J 11/1511995 
E5705B013 5705801302 0.005 U 11/0611995 
E5705B014 5705801402 0.005 U 1110611995 
E5705B015 5705801502 0.005 U 1111411995 
E57856001 5785600102 0.005 U 0511611996 
E57856002 5785800202 0.005 U 0511611996 
E57856003 5785800302 0.005 U 0511611996 
E5785B004 5785Boo402 0.005 U 0511611996 
E5785B005 5785B00502 0.005 U 05/1611996 
E5785BOO6 5785B00602 0.006 U 0511611996 
E5695B005b 5695600502b 3.17 0412512002 

E5695B008 5695600802 0.006 U 0310412003 



RA REPORT ADDENDUM AND CMS WORK PLAN, AOCS 569, 570, AND 578, ZONE E 
CHAALESTOH NAVAl. COMPlEX 

REVISION t 
OCTOBER 2003 

TABLE 5-1 
Detected Concentrations of Arsenic, BEOs, Acetone, Benzene, Carbon Tetrachloride, Ethylbenzene, lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (Total) in Surface and Subsurface Soils 
RFJ Report Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

ZoneE 
Backgr 

ound 
Range 

Region III of 
ResuH Date Residential Conc. 

Parameter Station 10 saml!le 10 (mg/kgl Qualifier Collected RBC(mg/kgl SSL (mg/kgl (mg/kgl 
E569S8008 569S800803 0.773 J 0310412003 

E569S8009 569S800902 0.006 U 0310412003 

E569S8009 569S800903 0.001 J 0310412003 

E569S8010 569S801OO2 0.006 U 0310412003 

E569S8010 569S801OO3 1.470 J 03/0412003 

E569S8011 569SBOll02 0.006 U 0310412003 

E569SBOl1 569S801103 0.007 U 0310412003 

Xytenes sne- sne· 
(Total) SpecKic SpecKic 

Surface Soil 16,000 SSL SSL NA 
(unpaved) (paved) 

862 11,801 
E569S8001 569S800101 0.006 U 10/1311995 

E569S8002 569SB00201 0.006 U 10/1311995 

E569SB003 569S800301 0.006 UJ 10/1311995 
E569S8004 569SB00401 0.006 U 10/1311995 
E569SBOO5 569SB00501 0.005 U 10/1311995 
E570S8003 570S800301 0.005 U 1111411995 
E570SBOO4 570S800401 0.006 U 1111511995 
E570S8005 570S800501 0.005 UJ 0111611996 
E570S8006 570SB00601 0.006 UJ 0111611996 
E570S8007 570S800701 0.006 UJ 0111611996 
E570S8008 570S800801 0.005 UJ 0111611996 
E570S8009 570S800901 0.005 UJ 0111611996 
E570SB010 570S801001 0.005 U 0111611996 
E570S8011 570S801101 0.006 U 11120/1995 
E570SB012 570SB01201 0.005 U 1111511995 
E570SB013 570S801301 0.006 U 1110611995 
E570SB014 570SB01401 0.006 U 1110611995 
E570SB015 570SB01501 0.006 U 1111411995 
E578S8001 578SBool01 0.005 U 0511611996 
E578S8005 578SB00501 0.006 U 0511611996 
E578S8006 578S800601 0.006 UJ 0511611996 
E569S8005b 569S800501b 0.207 J 0412512002 
E569S8008 569S800801 0.006 U 0310412003 
E569S8009 569S800901 0.003 J 0310412003 
E569S8010 569S801003 151.000 0310412003 
E569SB011 569SBOll0l 0.006 U 03l04I2003 



TABLES-l 

RR REPORT ADDENDUM AND CMS WORK PLAN, AOCS 569, 570, AND 518, ZONE E 
CHARLESTON NAVAl COMPLEX 

REVISION I 
OCTOBER 2003 

Detected Concentrations of Arsenic, SEOs, Acetone, Benzene, Carbon Telrachloride, Ethylbenzene, lead, Methylene Chloride, 
PCE, Toluene, and Xylenes (Total) in Surface and Subsurface Soils 
RFI Repolf Addendum, AOCs 569, 570, and 578, Zone E, Charleston Naval Complex 

Region III 
Result Date Residential 

Parameter Station ID Saml!le ID lmglkll) Qualifier Collected RBClmglkg) SSLlmglkg) 
Xylenes Subsurface Soli NA 8Re- 8He-

(Total) 8pecific Specific 
88L 88L 

(unpaved) (paved) 
882 11,BOI 

E569S8001 5698800102 0.006 U 1011311995 
E569S8002 5698800202 0.006 U 10/1311995 
E569SBOO3 569S800302 0.006 U 10/1311995 
E569SB005 5698800502 800 1011311995 
E570SB003 5708B00302 0.006 U 11/1411995 
E570SBOO4 5708B00402 0.001 J 1111511995 
E570S8005 570SB00502 0.006 UJ 01/1611996 
E570SBOO6 570SB00602 0.005 W 01/1611996 
E570S800B 570S800802 0.005 UJ 0111611996 
E570SB009 570SB00902 0.006 UJ 0111611996 
E57088011 5708801102 0.006 U 11120/1995 
E57088012 5708801202 0.005 U 11/1511995 
E57088013 570S801302 0.005 U 1110611995 
E570S8014 570S801402 0.003 J 1110611995 
E570SB015 570SB01502 0.005 U 11/1411995 
E57BS8001 57BSB00102 0.005 U 05/1611996 
E578S8002 5788B00202 0.005 U 0511611996 
E57BS8003 578SB00302 0.005 U 0511611996 
E578SB004 578SB00402 0.005 U 0511611996 
E578S8005 5788B00502 0.005 U 0511611996 
E578S8008 5788BOO602 0.006 U 0511611996 
E569SB005b 569SB00502b 44.2 = 0412512002 
E56988008 569S800802 0.006 U 0310412003 
E569S8008 5698B00603 19.00 = 0310412003 
E569SB009 5698B00902 0.006 U 0310412003 
E569SB009 569S800903 0.002 J 0310412003 
E569SB010 569S801001 1.980 0310412003 

E5698BOlO 5698801002 0.016 = 0310412003 

E569SBOll 5698801102 0.006 U 0310412003 
E569SBOll 569S801103 0.007 U 0310412003 

ZoneE 
Backgr 
ound 

Range 
of 

Conc. 
lmglkg) 

NA 

Averages were calculated using half the detection limit for detections below laboratory detection limits, and the full 
concentrations tor those concentrations with an "=" or "J" qualifier. 

a SEQ calculation method based on background PAHs study report, Technical Information tor Development of Background SEQ 
values (CH2M-Jones, February 2001). 
Concentrations in bold and outlined text exceed the appropriate screening Criteria, 

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

U Indicates that the concentration was not detected. 
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6.0 Summary of Information Related to Site 
Closeout Issues 

6.1 RFI Status 
The Zone E RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs/ AOCs within Zone E of 

the CNC, including AOCs 569, 570, and 578. 

In accordance with the RFI completion process, if a determination of No Further 

Investigation (Nfl) is made upon completion of the RFI, then a site may proceed to either 

no further action (NFA) status or to a CMS. The RFI for AOCs 569, 570, and 578 identified 

COCs for surface soil and shallow and deep groundwater. Based on the discussion 

presented in Section 5 of this report, the following are considered to be COCs at AOCs 569, 

570, and 578: BEQs in surface soil; benzene in subsurface soil; PCE in shallow groundwater; 

and TCE in deep groundwater. 

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

closeout. 

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

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

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

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

quantitation limit. 

There were no detections of thallium in shallow wells above the laboratory detection limits. 

There were no detections of antimony or arsenic above the MCL in samples from the 

shallow groundwater monitoring wells. 
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1 There were no detections of antimony in deep wells above the laboratory detection limits. 

2 There were no detections of arsenic above the MCL in samples from the deep groundwater 

3 monitoring wells. Intermittent detections of thallium in deep groundwater at the site above 

4 the MCL do not point to a site-specific source, but can be attributed to natural occurrence. 

5 These detections did not exceed the maximum background concentrations for thallium in 

6 deep groundwater. Table 5-3 shows thallium concentrations from the RFI groundwater 

7 sampling at AOCs 569, 570, and 578. Further evaluation of this issue is not warranted. 

8 6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
9 Sewers at the CNC 

10 Three DPT groundwater samples (LE037GP008, LE037GP009, LE037GPOI0) were collected 

11 as part of the SWMU 37 (sanitary sewer) investigation outside of Building 30 near the 

12 northwest comer of the building, where a sewer line connection from Building 30 connects 

13 to the sanitary sewer main. No VOCs were detected in these samples. The metals results for 

14 the Zone L DPT groundwater samples are considered invalid due to elevated turbidity. 

15 Turbidity measurements for these three DPT samples were not collected during the Zone L 

16 investigation. 

17 

18 Additionally, one surface soil sample (037SPOOl) was collected as part of the SWMU 37 

19 investigation just north of Building 30. Three VOCs-acetone, toluene, and methyl ethyl 

20 ketone-were detected at concentrations of 45, 47, and 8 /lg/kg, respectively. Each of these 

21 detections are below the COPC screening criteria (RBC and S5L) used to identify COPCs. 

22 There are no data suggesting that there was an impact to the sanitary sewers from this site. 

23 Therefore, further evaluation of this issue is not warranted. 

24 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers at 
25 the CNC 
26 No investigations of the storm sewers was conducted in the vicinity of this site. There are 

27 no data suggesting that there was an impact to the storm sewers from this site. Therefore, 

28 further evaluation of this issue is not warranted. 

29 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
30 at the CNC 
31 There were historical railroad lines at the site, but no AOC 699 investigations were 

32 conducted at this site. Figure C-l in Appendix C shows the presence of historical railroad 
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1 lines at the site from the Public Works Map of the CNC, dated December 15, 1939. Most of 

2 these railroad line locations appear to have been paved over according to the Public Works 

3 Maps from the mid 1950s and later, and currently remain paved over with concrete and 

4 asphalt. 

5 6.6 Potential Migration Pathways to Surface Water Bodies at 
6 the CNC 
7 The nearest surface water body to AOCs 569, 570, and 578 is the Cooper River, which lies 

8 approximately 900 feet northeast of the site. The only potential migration pathway from the 

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

10 with pavement, which eliminates contact of surface soil with stormwater. Similarly, runoff 

11 directed to the storm sewer system, which discharges to the Cooper River, does not contact 

12 the soil. Further evaluation of this issue is not warranted. 

13 6.7 Potential Contamination in Oil/Water Separators 
14 There are no OWSs associated with AOCs 569, 570, and 578. In addition, there is no 

15 reference to an OWS at the site in the Oil Water Separator Data report, Department of the 

16 Navy, September 2000. Therefore, further evaluation of this issue is not warranted. 

17 6.8 Land Use Control 
18 The CNC BCT has agreed that all of Zone E will have at least some LUCs and restrictions. 

19 At a minimum, these LUCs are likely to include restrictions against unrestricted land use. 

20 The LUC issue will be addressed in the CMS work plan and CMS report. 
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AOC 569 is a fonner gas station and oil storehouse previously housed in Building 1279 in 

Zone E of the CNC. The gas station was constructed in 1944 and consisted of two pumps 

and two 2,500-gallon USTs. In 1986, an additiona13,000-gallon UST was installed. During 

1992, the site was demolished and the three USTs were removed by the Navy. 

AOC 570 is a fonner coal storage area in Zone E of the CNC. The coal storage facility 

extended from Building 30 to Sixth A venue and from Carolina Avenue to Hobson Avenue 

at the CNC. The coal storage area was operated from 1919 to 1941. 

AOC 578 consists of a transportation shop and garage in Building 25 in Zone E of the CNC. 

The structure was built in 1940 and was originally used as an automobile garage and more 

recently as a transportation and appliance maintenance shop. Building 25 recently included 

various facilities, such as an air-conditioning repair shop, a sheet metal shop, two electric 

shops, a paint shop, a sign shop, a carpenter's shop, a paper shredding area, an electrical 

maintenance shop, a tool room, and an emergency supply storage area. Currently Building 

25 is used for equipment storage and as a transportation shop by the Environmental 

Enterprises Group. 

The Zone E RFI Report, Revision a identified arsenic and BEQs as surface soil COCs for both 

the unrestricted and industrial land use scenarios; aluminum, arsenic, beryllium, 

chromium, lead, vanadium, chlorofonn, PCE, and TCE as shallow groundwater COCs; and 

1,2-dichloroethene (total), TCE, and thallium as deep groundwater COCs for AOCs 569, 570 

and 578. Accordingly, LUCs should be applied at this site in order to preclude use of the site 

for residential purposes. 

Based on an evaluation of the data and site conditions as discussed herein, this RFI Report 

Addendum recommends that a focused CMS be undertaken to address BEQs in surface soil; 

benzene in subsurface soil; PCE in shallow groundwater; and TCE in deep groundwater at 

this site. No other COCs have been identified for any other media at this site. A work plan 

for conducting a focused CMS is provided in Section 8.0 of this report. 
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8.0 eMS Work Plan 

At AOCs 569, 570 and 578, BEQs were identified as surface soil COCs; benzene has been 

identified as a subsurface soil COC; PCE and TCE were identified as COCs in shallow and 

deep groundwater, respectively. Currently there is no unacceptable exposure or risk from 

these COCs; however, it is feasible that in the future, should land use and/ or site conditions 

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

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

This section presents a focused CMS work plan. Media cleanup standards are identified for 

COCs and potential remedies that should be evaluated are also presented. 

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

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

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

identified for soil and groundwater at AOCs 569, 570 and 578 are 1) to prevent ingestion 

and direct/ dermal contact with soil or groundwater having unacceptable carcinogenic or 

non-carcinogenic risk, and 2) to restore the site soils and the aquifer to beneficial use. 

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

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

alternatives. Under the RCRA program, remedial goal options (RGOs) and media cleanup 

standards (MCSs) are developed at the end of the risk assessment in the RFI/Remedial 

Investigation (RI) programs and before completion of the CMS. 

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

(ILCR) levels (e.g., 1E-04, 1E-05, or 1E-06), HI levels (e.g., 0.1, 1.0, 3.0), or site background 

concentrations. For a particular RGO, specific MCSs can be determined as target 

concentration values. Achieving these MCSs is accepted as demonstrating that RGOs and 

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

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

standards. 
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1 The exposure media of concern for this site are surface soil contaminated with BEQs; 

2 subsurface soil contaminated with benzene; shallow groundwater contaminated with PCE; 

3 and deep groundwater contaminated with TCE. Because this site is located within a highly 

4 developed area of the CNC and there are no surface water bodies in the immediate vicinity 

5 of the site, ecological exposures were not considered applicable for evaluation. 

6 Benzene detections in three subsurface soil samples (from E569SB005 at 0.428 mg/kg from 

7 the April 2002 sampling; from E569SB008 at 1.95 mg/kg; and E569SBOlO at 0.805 mg/kg) 

8 exceed the site-specific SSL of 0.078 mg/kg for the unpaved scenario. The benzene 

9 detection of 1.95 mg/kg in the subsurface soil sample (collected from the 3-5 ft depth 

10 interval bls at E569SB008) also exceeds the site-specific SSL for the paved scenario of 1.04 

11 mg/kg. BEQs were detected in two surface soil samples above the CNC BEQ sitewide 

12 reference concentration of 1,304Ilg/kg at two RFI locations: E570SB012 at 3,817Ilg/kg and 

13 at E578SB005 at 1,619 Ilg/kg. TCE and PCE were the only COCs identified for the 

14 groundwater and were detected at concentrations ranging from 5 p.g/L to 120 p.g/L, and 7 

15 p.g/L to 17 p.g/L, respectively. 

16 The MCSs/RGOs for BEQs are the CNC sitewide reference concentration of 1,304Ilg/kg, 

17 which represents background BEQ conditions, the site-specific SSL (for the unpaved 

18 scenario) for benzene of 0.078 mg/kg), and the MCLs for TCE (5 p.g/L) and PCE (5 p.g/L). 

19 8.3 Potential Remedies to Evaluate 
20 The presumptive remedies that will be evaluated as part of the CMS include: 

21 Soil: 

22 • Soil excavation and disposal 

23 • LUCs 

24 Groundwater: 

25 • Natural attenuation with LUC 

26 • In Situ treatment 

27 8.4 Focused eMS Approach 
28 The focused CMS will consist of the following tasks that will be performed in the order 

29 presented below: 
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1 1. The corrective measure alternatives described above will be screened using several 

2 criteria and decision factors. 

3 2. A preferred corrective measure alternative will be selected. 

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

5 report. 

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

8 evaluated with the following five standards: 

9 1. Protecting human health and the environment. 

10 2. Attaining media cleanup standards (RGOs). 

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

12 human health and the environment. 

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

14 remedial activities. 

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

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

17 (e) cost. 

18 Each of the five standards is defined in more detail below: 

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

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

21 alternative to achieve this standard mayor may not be independent of its ability to 

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

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

24 to protecting human health. 

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

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

27 aspect of this standard is the timeframe to achieve the RGOs. Estimates of the timefrarne 

28 for the alternatives to achieve RGOs will be provided. 
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Controlling the source of releases. This standard deals with the control of releases of 

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

Complying with applicable standards for management of wastes. This standard deals 

with the management of wastes derived from implementing the alternatives, for 

example, treatment or disposal of excavated material. The soil removal alternative will 

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

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

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

action should a removal action become the chosen alternative. 

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

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

a. Long-term reliability and effectiveness 

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

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

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

consequences of that failure. 

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

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

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

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

c. Short-term effectiveness 

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

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

explosion, and exposure of workers to hazardous substances. 

d. Implementability 

The alternatives will be evaluated for their implementability by considering any 

difficulties associated with conducting the alternatives (such as the construction 

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

equipment and resources to implement the technologies comprising the alternatives. 

e. Cost 

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

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

The estimates will be based on information available at the time of the CMS and on a 
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1 conceptual design of the alternative, They will be "order-of-magnitude" estimates 

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

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

4 costs and operations and maintenance costs for each alternative. 

5 In addition to the criteria described above, the alternatives will be evaluated for their ability 

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

7 8.6 Focused eMS Report 
8 A focused CMS Report will be prepared to present the identification, development, and 

9 evaluation of potential corrective measures for this site. A proposed outline of the report, as 

10 shown in Table 8-1, provides an example of the report format and content. 
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TABLE 8·1 
Oufline of Focused CMS Report for AOCs 569, 570 and 578 
RFI Report Addendum, AOCs 569, 570 and 578, Zone E, Charleston Naval Complex 

Section No, 

1.0 

1.1 

1.2 

1.3 

1.3.1 

1.3.2 

1.3.2.1 

1.3.2.2 

2.0 

3.0 

3.1 

3.2 

3.3 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.4 

3.4.1 

3.4.1 

3.4.2 

3.5 

4.0 

5.0 

Appendix A 

List of Tables 

List of Figures 

Section Title 

Introduction 

Corrective Measures Study Purpose and Scope 

Report Organization 

Background Information 

Facility Description 

Site History and Background 

Nature and Extent of Contamination 

Summary of Risk Assessment 

Remedial Goal Objectives 

Detailed Analysis of Focused Alternatives 

Approach 

Evaluation Criteria 

Description of Alternatives 

Soil Alternative 1: Soil Excavation and Disposal 

Soil Alternative 2: Land Use Controls 

Groundwater Alternative 1: Long·term Monitoring with LUCs 

Groundwater Alternative 2: In Situ Remediation 

Detailed Analysis of Alternatives 

Analysis of Soil Alternative 1 

Analysis of Groundwater Alternative 1 

Analysis of Groundwater Alternative 2 

Comparative Analysis of Soil and Groundwater Alternatives 

Recommended Remedial Alternatives 

References 

Corrective Measure Alternative Cost Estimates· 

• 
• Additional alternatives will be analyzed, as necessary . 

Additional appendices will be added, if necessary. 
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Appendix A 



Chemicals Detected .in Zone E Groundwater Samples 
AOC569 

Rouad 1 Rouad 2 Rouad3 RalUld 4 RBC 

NuIe Locatioa Coac. Coac:. Coac. CoDe. (THQ-.Il un. MeL 
v ... 0Ipie eo.,....·. ",(11) 
1.2-Dichloroethene (total) 569GW002 2.00 NO 2.00 NO 5.50 NA 70.00 

569GW010 3.00 1.50 8.00 4.50 
Tetrachloroethene 569GWOO1 1.00 NO 10.00 53.00 1.10 NA 5.00 

569GWOO2 9.00 9.00 13.00 2.00 
Trichloroethene 569GW001 NO NO 1.00 3.00 1.60 NA 5.00 

569GW002 4.00 3.50 6.00 NO 

s.~ c-"olllflls (uIRl 
Benzoic acid 569GW002 NO 1.00 NO NO NA NA NA 
Phenol 569GW010 NO 1.00 NO NO 2200.00 NA NA 

OIIur CIJIIIPDlUUIs ("'IRl 
Chloride 569GW001 NO 33.80 36.40 27.10 NA NA NA 

569GW002 NO 13.15 13.60 7.30 
569GW01D 41.70 39.60 39.75 37.60 

Sulfate 569GW001 70.00 63.10 80.00 66.30 NA NA NA 
569GW002 NO 49.50 46.15 43.05 
569GW010 80.05 70.55 69.70 69.40 

Total Dissolved Solids (TOS) 569GW001 NO 194.00 136.00 132.00 NA NA NA 
569GW002 NO 150.00 108.00 90.00 
569GW010 368.50 382.00 326.00 314.00 

IIlDl'fltlllic c-"oulUb (III!!J. 
Aluminum (AI) 569GW001 1360.00 1280.00 1510.00 1370.00 73.00 7.90 200.00 

569GW002 NO 37.90 56.10 126.00 
Arsenic (As) 569GW010 5.30 3.00 3.50 2.70 0.05 18.70 50.00 
Barium (Ba) 569GW001 NO 67.10 73.30 56.20 260.00 211.00 2000.00 

569GW002 NO 13.05 16.60 17.00 
569GW010 41.00 34.55 36.45 32.55 

Beryllium (Be) 569GW001 NO NO 0.95 0.76 0.02 0.43 4.00 
569GW002 NO NO NO 0.31 
569GW010 NO NO NO 0.33 

Calcium (Ca) 569GW001 24000.00 23600.00 24600.00 21500.00 NA NA NA 
569GW002 20650.00 20050.00 19250.00 16400.00 
569GW010 58200.00 65900.00 69950.00 58750.00 

Chromium (Cr) 569HW010 NO NO 0.87 NO 3700.00 12.30 100.00 
CobaH (Co) 569GW001 7.20 NO 7.00 5.50 220.00 2.50 NA 

569GWOO2 NO NO 1.20 NO 
Copper (Cu) 569GW001 NO NO 7.70 4.60 150.00 2.70 1300.00 

569GW002 NO NO 0.68 1.60 
569GW010 1.60 NO 1.70 NO 

Iron (Fe) 569GW001 769.00 780.00 600.00 830.00 1100.00 NA NA 
569GW002 57.45 197.50 180.00 265.00 
569GW010 491.50 748.50 838.50 624.00 

lead (Pb) 569GW01D 2.30 NO NO NO 15.00 4.80 15.00 
Magnesium (Mg) 569GW001 3450.00 3950.00 3880.00 3530.00 NA NA NA 

569GW002 3020.00 2935.00 2675.00 2400.00 
569GW01D 8145.00 8680.00 8560.00 7325.00 



Chemicals Detected in Zone E Groundwater Samples 
AOC569 

RoUlld 1 Round 1 Ronnd3 RnUlld4 

569GWOO2 74.65 74.00 76.70 69.10 
569GW010 84.00 105.00 123.50 112.00 

Nickel (Ni) 569GWOOl NO 5.60 6.60 4.50 
569GW002 NO 1.00 1.46 NO 
569GW010 1.10 NO 1.40 NO 

Potassium (K) 569GWOOl NO 4760.00 4530.00 3610.00 
569GW002 NO 2830.00 3270.00 3445.00 
569GW010 3030.00 3290.00 3510.00 3200.00 

Selenium (Se) 569GW010 NO NO NO 4.00 
Silver (Ag) 569GW010 1.90 NO NO NO 
Sodium (Na) 569GWOOl NO 12700.00 15300.00 14500.00 

569GW002 NO 12400.00 12750.00 9940.00 
569GW010 37550.00 37750.00 4240.00 37750.00 

Thallium (TI) 569GW010 
Tin (Sn) 569GW010 

569GW002 
Vanadium (V) 569GW002 
Zinc (Zn) 569GWOOl 

569GW002 
569GW010 
569HW002 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

4.25 NO NO NO 
NO NO NO 3.50 
NO NO NO 3.10 
NO NO 0.57 0.79 
NO NO NO 22.10 
NO NO NO 6.15 

29.90 NO NO 6.00 
6.50 NO NO 6.70 

For compounds detected in both the primary and duplicate sample, the concentration for both 
detections are averaged and listed as one detection. 
For compounds that were detected in only one of the prinwy or duplicate sample, the value of 
the detection was used. 

RBC 

73.00 15.20 100.00 

NA NA NA 

18.00 NA 50.00 
18.00 NA NA 

NA NA NA 

0.29 5.40 2.00 
2200.00 NA NA 

26.00 11.40 NA 
1100.00 27.30 NA 



Chemicals Detected in Zone E Groundwater Samples 
AOC570 

Round 1 Round 1 Round 3 Round 4 RBC 

Name Location Co"". Colli:. Coac. Cone:. IT!!2c •1! UTL MCL 

V.".".. 0!pUt CmIteoa!4r (",m 
1 ,2-0ichloroethene (lotal) 570GW030 6.00 5.00 9.00 8.00 5.5 NA 70 
Carbon disulfide 570GW004 1.00 NO NO NO 100.00 NA NA 

570GW030 NO NO 1.00 NO 
Chloroform 57OGW003 2.00 NO NO NO 0.15 NA 80.00 
Methylene chloride 570GW003 NO NO 8.00 NO 4.10 NA 5.00 
Tetrachloroethene 57OGW001 NO NO 7.00 16.00 1.10 NA 5.00 
Trichloroethene 57OGW030 11.00 7.00 17.00 13.00 1.60 NA 5.00 

S.~ CortIoruuls {"In~ 
Oiethylphthalate 570GW004 NO NO 1.00 NO 11.00 NA NA 

O/Iru Cnnpowuis f!!ln~ 
Chloride 570GW001 NO 21.60 23.10 19.10 NA NA NA 

570GW002 NO 7.40 4.40 6.60 
570GW003 NO 56.20 11.30 11.60 
570GWOO4 6.50 8.00 NO NO 
570GW020 NO 50.80 49.80 46.60 
570GW030 26.90 27.20 27.20 24.60 

Sulfate 57OGW001 74.00 64.80 64.20 72.10 NA NA NA 
570GW002 NO 42.10 32.30 37.30 
570GW003 64.00 53.00 61.60 54.70 
570GW004 47.10 53.10 NO NO 
570GW020 NO 45.60 47.10 44.00 
570GW030 48.80 41.70 44.70 41.50 

Total Dissolved Solids (TOS) 570GW001 NO 164.00 176.00 156.00 NA NA NA 
570GW002 3010.00 318.00 496.00 304.00 
570GW003 NO 146.00 136.00 76.00 
570GWOO4 172.00 124.00 NO NO 
570GW020 NO 342.00 372.00 320.00 
570GW030 288.00 306.00 252.00 256.00 

l"...-Ic CortIo,,1IIIs ("If!l 
Aluminum (AI) 57OGW001 833.00 716.00 742.00 755.00 73.00 7.90 200.00 

570GW002 67500.00 8490.00 16300.00 11200.00 
570GW003 NO 191.00 40.40 74.80 
57OGWOO4 2490.00 1180.00 482.00 NO 
570GW020 NO NO NO 18.10 319.00 
570GW030 NO 20.10 NO 

Antimony (Sb) 57OGW002 NO NO 2.50 NO 3700.00 2810.00 NA 
Arsenic (As) 570GW002 40.20 NO 13.50 8.90 0.05 18.70 50.00 

570GWOO4 5.70 NO NO NO 
Barium (Ba) 570GW001 NO 50.80 50.20 45.50 260.00 211.00 2000.00 

570GW002 NO 44.30 74.30 60.80 
57OGW003 NO 31.80 34.10 30.60 
570GWOO4 76.40 95.90 44.80 NO 
57OGW020 NO 38.80 35.90 30.20 218.00 
570GW030 23.20 20.30 20.50 18.30 

Beryllium (Be) 570GW001 0.71 NO 0.79 0.69 0.02 0.43 4.00 
57OGW002 NO NO 0.80 0.67 



Chemicals Detected In Zone E Groundwater Samples 
AOC570 

Rood 1 Rouadl Round 3 Round" RBC 
Name Loution Coae. Cone. Cone. Cone. O1IQ-.l) un. M •. 

570GWOO3 NO NO NO 0.31 
57OGWOO4 0.59 0.38 NO NO 

Cadmium (Cd) 570GW002 NO 0.59 NO NO 1.80 NA 5.00 
Calcium (Ca) 57OGWOO1 118000.00 18700.00 20300.00 19500.00 NA NA NA 

570GWOO2 NO 9260.00 11000.00 12300.00 
57OGWOO3 NO 19800.00 19100.00 18000.00 
570GWOO4 18600.00 14700.00 14800.00 NO 
57OGW020 48700.00 51700.00 51600.00 47300.00 NA 
570GW030 50800.00 52700.00 54800.00 51500.00 

Chromium (Cr) 570GW001 NO NO 0.89 NO 3700.00 12.30 100.00 
570GW002 137.00 15.50 31.20 21.40 
570GW004 5.40 NO NO NO 

Cobalt (Co) 570GW001 8.30 5.90 8.30 8.50 220.00 2.50 NA 
57OGW002 10.50 2.20 NO 3.90 
570GW003 NO 1.20 0.98 NO 
570GW004 3.20 2.60 NO NO 

Copper (Cu) 570GW001 NO NO 2.80 NO 150.00 2.70 1300.00 
570GW002 23.30 NO 12.70 NO 
570GW004 NO NO 2.40 NO 

Iron (Fe) 57OGW001 535.00 243.00 635.00 572.00 1100.00 NA NA 
570GW002 46800.00 7130.00 14000.00 10000.00 
570GW003 205.00 612.00 347.00 338.00 ~ ...... , 

570GW004 6330.00 NO 721.00 1110.00 
570GW020 351.00 608.00 715.00 606.00 NA 
570GW030 229.00 317.00 330.00 251.00 

Lead (Pb) 570GW002 77.50 14.50 22.50 17.90 15.00 4.80 15.00 
570GW004 4.40 NO NO NO 

Magnesium (Mg) 57OGW001 4570.00 3790.00 4510.00 NO NA NA NA 
570GW002 8400.00 2400.00 2720.00 2930.00 
570GW003 3000.00 3340.00 3410.00 3310.00 
570GWOO4 2800.00 3350.00 2050.00 NO 
570GW020 8360.00 8370.00 8600.00 n80.00 NA 
570GW030 5940.00 5750.00 5660.00 5480.00 

Manganese (Mn) 570GW001 613.00 500.00 617.00 588.00 84.00 2560.00 NA 
570GWOO2 NO 229.00 169.00 216.00 
570GW003 88.00 101.00 107.00 111.00 
570GW004 92.30 52.60 24.20 NO 
570GW020 116.00 122.00 138.00 125.00 869.00 
57OGW030 41.60 41.30 39.30 41.60 
570GWOO2 523.00 NO NO NO 

Mercury (Hg) 570GW002 0.26 NO NO NO 1.10 NA 2.00 
Nickel (Ni) 570GW001 5.60 7.00 6.80 5.20 73.00 15.20 100.00 

570GW002 17.00 4.40 7.40 5.80 
570GW004 4.10 NO 0.78 NO 
570GW020 NO 0.93 NO NO 42.20 

Potassium (I<) 570GW001 3nO.00 NO 3950.00 3990.00 NA NA NA 
570GW002 NO 2220.00 2390.00 2680.00 
570GW003 NO 3980.00 4560.00 4160.00 
570GW004 4350.00 4400.00 3810.00 NO 



Chemicals Deteded in Zone E GroundWater Samples 

Name 

Selenium (Se) 

Sodium (Na) 

Thallium (TI) 
Tin (Sn) 

Vanadium (V) 

Zinc (Zn) 

Notes: 
NO: Not Detected 

LocatioD 
57OGW020 
570GW030 
570GW003 
57OGW030 
57OGW030 
570GW001 
570GW002 
57OGW003 
570GW004 
570GW020 
570GW030 
570GW020 
570GW002 
57OGWOO4 
57OGW001 
57OGW002 
570GW004 
57OGW004 
57OGW002 
570GW004 
570GW030 

NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

AOC570 

Round 1 RouDd 2 RouDd3 RouDd4 
Couc. Ceac. Ceac. Couc. 

NO 3550.00 3580.00 3300.00 
2360.00 2250.00 2380.00 2430.00 

NO NO 3.50 NO 
NO NO 3.00 NO 
NO NO 3.30 NO 
NO 14600.00 16300.00 20100.00 
NO 20200.00 15400.00 18300.00 
NO 11900.00 12100.00 11800.00 

9090.00 10100.00 6700.00 NO 
NO 39200.00 49400.00 44900.00 

32100.00 34300.00 34300.00 33500.00 
NO NO 6.10 NO 
NO 4.20 NO 7.80 
NO 29.90 NO NO 
NO NO NO 0.58 

180.00 26.70 42.00 31.30 
9.20 1.20 NO NO 

NO NO 2.20 NO 
125.00 NO 42.70 47.60 

48.20 NO NO NO 
9.50 NO NO NO 

For compounds detected in both the primary and duplicate sample, the concentration for both 
detections are averaged and listed as one detection. 
For compounds that were detected in only one of the primary or duplicate sample, the value of 
the detection was used. 

RBC 
Q'IIQc.1) un. MeL 

NA 

18.00 NA 50.00 
NA 

NA NA NA 

NA 

0.29 5.40 2.00 
2200.00 NA NA 

26.00 11.40 NA 

1100.00 27.30 NA 

11.80 



Chemicals Detected in Zone E Soil Samples 
AOCS69 

Surface Subsurface RBC Surface Subsurface 
'\lame ID Cone. Cone. {l'Hg=.ll urL urL* 
VoIDIile Orgtmic C-POunb (U6/kg) 
2-8utanone (MEl<) 56958003 NO 6.00 4700000.00 NA NA 
Acetone 56958005 NO 47000.00 780000.00 NA NA 
8enzene 56958005 2.00 10000.00 22000.00 NA NA 
Carbon tetrachloride 56958005 NO 3800.00 4900.00 NA NA 
Ethylbenzene 56958005 3.00 170000.00 780000.00 NA NA 

Toluene 56958005 NO 220000.00 1600000.00 NA NA 
Xylene (Total) 56958005 NO 800000.00 16000000.00 NA NA 

SDI/i-WJltztile Compounb (ugllg) 
2-Methylnaphthalene 56958003 1700.00 190.00 NA NA NA 

56958005 160.00 43000.00 
56958007 NO 34000.00 

Anthracene 56958001 160.00 NO 23000000.00 NA NA 
8enzo(a)anthracene 56958001 340.00 NO 880.00 NA NA 

56958004 150.00 NO 
56958005 510.00 NO 
56958007 39.00 NO 

8enzo(a)pyrene 56958001 320.00 NO 88.00 NA NA 
56958004 180.00 NO 
56958005 780.00 NO 
56958007 48.00 NO 

"3enzo(b)fluoranthene 56958001 380.00 NO 880.00 NA NA 
56958004 230.00 NO 
56958007 47.00 NO 

8enzo(g,h,i)perylene 56958001 240.00 NO 310000.00 NA NA 
56958004 160.00 NO 
56958005 580.00 NO 
56958007 48.00 NO 

8enzo(k)fluoranthene 56958001 320.00 NO 8800.00 NA NA 
56958004 150.00 NO 
56958005 1200.00 NO 
56958007 54.00 NO 

Chrysene 56958001 490.00 NO 88000.00 NA NA 
56958004 210.00 NO 
56958005 700.00 NO 
56958007 51.00 NO 

Oibenz(a,h)anthracene 56958005 270.00 NO 88000.00 NA NA 
Fluoranthene 56958001 940.00 NO 3100000.00 NA NA 

56958004 260.00 NO 
569S8005 680.00 NO 
56958007 78.00 610.00 

Fluorene 56958005 NO 410.00 310000.00 NA NA 
Indeno(1,2,3-cd)pyrene 56958001 200.00 NO 880.00 NA NA 

56958004 110.00 NO 
56958005 560.00 NO 
56958007 44.00 NO 
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Chemicals Detected in Zone E Soil Samples 
AOCS69 

Surface Subsurface DC Surface Subsurface 

Name ID Cone. Cone. (TH2=·1! UTI.. UTI.. * 
Naphthalene 56958003 670.00 110.00 310000.00 NA NA 

56958005 240.00 38000.00 
56958007 NO 36000.00 . 

Phenanthrene 56958001 410.00 NO 310000.00 NA NA 
56958003 75.00 NO 
56958004 120.00 NO 
56958005 200.00 880.00 
56958007 NO 780.00 

Pyrene 56958001 840.00 NO 230000.00 NA NA 
56958003 100.00 NO 
56958004 280.00 NO 
56958005 620.00 420.00 
56958007 65.00 450.00 

bis(2·Ethylhexyl)phthalate (8EHP) 56958001 80.00 NO 4600.00 NA NA 
56958003 130.00 NO 
56958004 NO 90.00 

Inorganic Compounds (mg/kg) 
Aluminum (AI) 56958001 2850.00 4000.00 7800.00 26000 41100 

56958002 3710.00 3970.00 
56958003 2850.00 4240.00 
56958004 2250.00 2550.00 
56958005 2710.00 3520.00 
56958007 3320.00 7100.00 

Antimony (5b) 56958001 0.53 NO 3.10 1.77 1.6 
56958004 0.49 NO 

Arsenic (As) 56958001 14.80 3.20 0.43 23.9 19.9 
56958002 1.80 0.72 
56958003 1.70 1.20 
56958004 12.10 2.70 
56958005 0.87 1.00 
56958007 2.90 2.70 

8arium (Ba) 56958001 31.50 14.50 550.00 130 94.1 
56958002 14.00 15.40 
56958003 16.10 12.30 
56958004 18.80 33.10 
56958005 19.30 9.00 
56958007 17.90 28.70 

8eryllium (Be) 56958001 0.16 NO 0.15 1.7 2.71 
56958002 0.21 NO 
56958003 0.14 NO 
56958004 0.17 NO 
56958005 0.16 NO 

Cadmium (Cd) 56958001 0.49 NO 3.90 1.5 0.96 
56958002 0.15 NO 
56958003 0.20 NO 
56958004 0.34 NO 



Chemicals Detected in Zone E Soil Samples 
AOC569 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone:. (THg=.11 UTL UTL* 

56988007 0.31 NO 
Calcium (Ca) 56988001 28200.00 2340.00 NA NA NA 

56988002 80100.00 1570.00 
56988003 9820.00 1740.00 
56988004 70600.00 1240.00 
56988005 6750.00 1260.00 
56988007 12200.00 1530.00 

Chromium (Cr) 56988001 10.30 8.00 39.00 94.6 75.2 
56988002 4.40 9.80 
56958003 6.20 7.60 
56988004 8.00 5.50 
56958005 3.80 10.80 
56988007 5.30 13.70 

Cobalt (Co) 56958001 1.10 0.56 470.00 19 14.9 
56958002 5.10 0.32 
56988003 4.00 0.86 
56958004 1.90 0.61 
56988005 0.53 0.66 
56958007 0.51 1.10 

Copper (Cu) 56988001 20.20 3.30 310.00 66 152 
56958002 2.70 0.69 

"-,",,,.,-

56958003 9.60 1.40 
56958004 20.30 3.40 
56958005 1.50 0.90 
56958007 5.30 0.50 

Iron (Fe) 56958001 13200.00 8710.00 2300.00 NA NA 
56958002 2560.00 3360.00 
56988003 1720.00 4220.00 
56958004 . 9060.00 9600.00 
56958005 2550.00 5970.00 
56988007 3490.00 8420.00 

Lead (Pb) 56958001 108.00 2.30 400.00 265 173 
569SB002 10.20 3.90 
56958003 18.80 4.30 
56958004 91.40 2.00 
56988005 3.60 7.30 
56988007 78.50 12.20 

Magnesium (Mg) 56958001 620.00 226.00 NA NA NA 
56988002 930.00 222.00 
569S8003 219.00 216.00 
569S8004 900.00 163.00 
569S8OO5 187.00 362.00 
569S8007 285.00 523.00 

Manganese (Mn) 569S8001 57.10 10.60 180.00 302 881 
56958002 64.00 3.50 
56958003 17.70 8.00 
569S8004 59.60 7.70 



ChemicalS DctccIed in ZoJIC E Soil Samples 
AOCS69 

Surface Subsurface ROC Surface Subsurface 

Name ID Cone. COlIC. (fIlQ=.l) trrL trrL* 
56958005 17.20 7.90 

56958007 20.40 14.40 

Mercury (Hg) 56958001 0.07 NO 2.30 2.6 1.59 

56958002 0.02 NO 
56958003 0.07 NO 
56958004 0.06 NO 
569S8005 0.03 NO 

Nickel (Ni) 56958001 3.50 1.40 160.00 77.1 57 
569S8002 2.80 NO 
569S8OO3 3.60 1.50 
569S8004 4.50 1.10 
569S8OO5 1.20 1.10 
56958007 1.80 2.30 

Potassium (I<) 56958001 591.00 436.00 NA NA NA 
56958002 596.00 479.00 
569S8OO3 528.00 407.00 
56958004 601.00 575.00 
569S8005 467.00 487.00 
569S8007 NO 342.00 

Selenium (5e) 569S8001 0.75 0.77 39.00 1.7 2.4 
56958004 0.62 0.99 
569S8007 NO 0.36 

Silver (Ag) 56958003 1.10 NO 39.00 NA NA 
569S8005 NO 0.24 

Sodium (Na) 569S8001 32.40 NO NA NA NA 
569S8002 45.50 47.20 
56958003 38.10 18.40 
56958004 61.70 27.90 
56958005 14.00 27.70 
569S8007 182.00 154.00 

Thallium (TI) 569S8001 1.20 NO 0.29 2.8 NA 
56958004 0.73 0.93 

Tin (Sn) 56958004 4.20 3.80 4700.00 59.4 9.23 
569S8005 3.50 3.80 
56958007 1.80 1.30 
56958002 NO 4.30 

Vanadium M 56958001 8.50 8.20 55.00 94.3 155 
56958002 4.10 11.10 
56958003 7.40 10.90 
56958004 8.40 5.10 
56958005 4.10 11.20 
56958007 6.30 16.10 

Zinc (Zn) 56958001 96.10 5.10 2300.00 827 886 
569S8OO2 9.90 2.90 
56958003 39.80 5.90 
56958004 107.00 5.70 
56958005 5.00 4.60 



Chemicals Detected in Zone E Soil Samples 
AOCS69 

Name ID 
569$8007 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not applicable 

Surface 
Cone. 

35.90 

Subsurface 
Cone. 

8.60 

RBC 
(THQ=.1) 

For compounds detec:ted in both the prinwy and duplicate sample, the concentration for both 
detections are averaged and listed as one detectioo. 
For compounds that were detected in only one of the prinwy or duplicate sample, the value of 
the detection was used. 
• Surface soil samples will be used for human health risk assessment for the Zone E report. 
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Chemicals Detected in Zone E Soil Samples 
AOC570 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. {l1I!;l=.l} UI'L UI'L. 
Volatile Orpnit: Cmnporuuh (ug/lg) 
1.1,1-Trichloroethane 57058002 2.00 NO 270000.00 NA NA 

57058012 NO 2.00 
2-Chloroethyl vinyl ether 57058005 NO 11.00 200000.00 NA NA 
Acetone 57058002 NO 150.00 780000.00 NA NA 

57058003 15.00 NO 
57058005 30.00 22.00 
57058006 340.00 19.00 
57058007 86.00 7.00 
57058008 NO 17.00 
57058009 73.00 100.00 
57058010 81.00 - 28.00 
57058015 NO 15.00 

Methylene chloride 57058005 9.00 11.00 85000.00 NA NA 
57058006 17.00 7.00 
57058007 15.00 4.00 
57058008 12.00 11.00 
57058009 12.00 19.00 
57058010 14.00 3.00 

Toluene 57058006 7.00 NO 1600000.00 NA NA 
57058012 NO 1.00 

Xylene (Total) 57058004 NO 1.00 16000000.00 NA NA 
57058014 NO 3.00 

Semi-volatile Comporuuh (uglkg) 
2-Methylnaphthalene 57058004 NO 120.00 NA NA NA 

57058005 180.00 NO 
57058006 120.00 NO 
57058007 390.00 NO 
57058010 75.00 NO 
57058012 200.00 NO 

Acenaphthene 57058002 310.00 NO 470000.00 NA NA 
57058012 690.00 NO 
570580A4 47.00 NO 

Anthracene 57058002 560.00 NO 23000000.00 NA NA 
57058007 78.00 NO 
57058012 1000.00 NO 
570580A4 190.00 NO 

8enzo(a)anthracene 57058002 1300.00 NO 880.00 NA NA 
57058005 560.00 640.00 
57058006 130.00 NO 
57058007 360.00 NO 
57058009 n.oo 89.00 
57058012 2700.00 98.00 
57058014 380.00 NO 
57058015 150.00 NO 
570580A4 735.00 NO 
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Chemicals Detected in Zone E Soil Samples 
AOC570 

Swface Subsurface RBC Swface Subsurface 
Name ID Cone. Cone. {fHg=.l~ m'L m'L* 
Benzo(a)pyrene 5705B002 1200.00 NO 88.00 NA NA 

5705B005 650.00 1100.00 
5705B006 140.00 NO 
5705B007 330.00 NO 
5705B009 78.00 77.00 
5705B012 2500.00 88.00 
5705B015 110.00 NO 
5705BOA4 695.00 NO 

Benzo(b)f1uoranthene 5705B002 1500.00 NO 880.00 NA NA 
5705B005 720.00 1200.00 
5705BOO6 130.00 NO 
5705B007 600.00 NO 
5705B009 76.00 110.00 
5705B010 80.00 NO 
5705B012 NO 99.00 
5705B014 420.00 NO 
5705B015 140.00 NO 
5705BOA4 1110.00 NO 

Benzo(g.h.i)perylene 5705B002 810.00 NO 310000.00 NA NA 
5705B005 420.00 820.00 
5705BOO6 94.00 NO .. '.'"", 
5705B007 320.00 NO 
5705B009 58.00 NO 
5705B012 1700.00 NO 
5705B014 260.00 NO 
5705B015 92.00 NO 
5705BOA4 365.00 NO 

Benzo(k)f1uoranthene 5705B002 1200.00 NO 8800.00 NA NA 
5705B005 580.00 970.00 
5705B006 150.00 NO 
5705B007 360.00 NO 
57OCB009 67.00 NO 
5705B012 4900.00 110.00 
57059014 480.00 NO 
57059015 120.00 NO 
5705BOA4 485.00 NO 

Benzoic acid 5705BOA4 100.00 NO 31000000.00 NA NA 
Chrysene 57059002 1400.00 NO 88000.00 NA NA 

5705B005 730.00 800.00 
57059006 220.00 NO 
57059007 630.00 NO 
5705B009 88.00 110.00 
57059010 80.00 NO 
57059012 3100.00 130.00 
5705B014 480.00 NO 
5705B015 150.00 NO 
5705BOA4 860.00 NO 



Chemicals DcIecU:d in Zone E Soil Samples 
AOC570 

Surface Subsurface RBC Surface Subsurface 

Name ID Cone:. Cone. {fH!,l=.l} UTL UTL* 
Oi-n-butytphthalate 5705B008 78.00 NO 7800000.00 NA NA 

5705BOA4 38.00 NO 

Oibenz(a.h)anthracene 5705B002 320.00 NO 88000.00 NA NA 

5705B005 170.00 230.00 
5705B007 100.00 NO 
5705B012 800.00 NO 
5705BOA4 159.50 NO 

Oibenzofuran 5705B002 110.00 NO 31000.00 NA NA 
5705B007 100.00 NO 
5705B012 310.00 NO 
5705BOA4 39.00 NO 

Ethylbenzene 5705B012 NO 1.00 780000.00 NA NA 

Fluoranthene 5705B002 3000.00 NO 3100000.00 NA NA 
5705B005 870.00 710.00 
5705BOO6 210.00 NO 
5705B007 710.00 NO 
5705B009 93.50 110.00 
57058012 5400.00 190.00 
5705B013 500.00 NO 
57058014 730.00 NO 
5705B015 230.00 NO 
5705BOA4 1900.00 NO 

~Iuorene 57058002 170.00 NO 310000.00 NA NA 
5705B012 460.00 NO 
570580A4 74.00 NO 

Indeno(1.2.3-cd)pyrene 57058002 780.00 NO 880.00 NA NA 
57058005 570.00 1000.00 
57058007 360.00 NO 
57058009 70.00 NO 
57058012 1600.00 NO 
57058014 240.00 NO 
5705B015 96.00 NO 
5705BOA4 485.00 NO 

Naphthalene 5705B002 120.00 NO 310000.00 NA NA 
57058004 NO 97.00 
57058005 190.00 NO 
5705BOO6 120.00 NO 
57058007 380.00 NO 
570S8012 420.00 78.00 
570580A4 43.00 NO 

Phenanthrene 57058002 2300.00 NO 310000.00 NA NA 
57058004 NO 150.00 
570S8005 470.00 79.00 
57058006 280.00 NO 
57058007 590.00 NO 
57058009 51.00 76.00 
57058010 72.00 NO 
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Chemicals Detected in Zone E Soil Samples 
AOCS70 

Surface Subsurface RBC Surface Subsurface 
Ul'L Ul'L* 

57058013 270.00 NO 
57058014 280.00 NO 
57058015 150.00 NO 
570580A4 1050.00 NO 

Pyrene 57058002 2700.00 NO 230000.00 NA NA 
57058005 900.00 1200.00 
57058006 280.00 NO 
57058007 750.00 NO 
57058009 125.00 120.00 
57058010 81.00 NO 
57058012 5600.00 160.00 
57058013 620.00 NO 
57058014 790.00 NO 
57058015 310.00 NO 
570580A4 1300.00 NO 

bis(2-Ethylhexyl)phthalate (8EHP) 57058005 79.00 81.00 4600.00 NA NA 
57058007 130.00 1200.00 
57058008 2100.00 100.00 
57058009 245.00 110.00 
57058010 130.00 89.00 

DioxinIDiben.zojuran (ng/kg) 
1234678-HpCOO 57058009 3.28 NO NA NA NA 
1234678-HpCOF 57058009 3.65 NO NA NA NA 

57058015 NO 0.75 
123678-HxCOF 57058009 4.10 NO NA NA NA 
OCOO 57058009 32.40 NO NA NA NA 

57058015 NO 6.19 
OCOF 57058009 5.05 NO NA NA NA 

57058015 NO 1.14 
Total Hepta-Oioxins 57058009 6.17 NO NA NA NA 
Total Hepta-Furans 57058009 2.67 NO NA NA NA 
Total Hexa-Furans 57058009 2.93 NO NA NA NA 
Total Penta-Furans 57058009 2.02 NO NA NA NA 

Huoehrome (mg(!J) 
Chromium (Hexavalent) 570C8009 0.10 NO 39.00 94.6 75.2 

lnorgank Compowuh (mglkf) 
Aluminum (AI) 57058002 2630.00 2710.00 7800.00 26000 41100 

57058003 3840.00 3580.00 
57058004 3750.00 4440.00 
57058005 2350.00 1820.00 
57058006 2170.00 2220.00 
57058007 1280.00 1170.00 

57058008 1610.00 1240.00 
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Cbc:mjcais Detected in Zone E Soil Samples 
AOCS70 

Surface Subsurface RBC Surface Subsurface 

I/lUIle ID Cone. Cone. (lKg-.Il UTL UTL· 
57058009 2070.00 1860.00 
57058010 2210.00 3730.00 
57058011 8640.00 11600.00 
57058012 1930.00 1090.00 
57058013 4920.00 2390.00 
57058014 5350.00 3810.00 
57058015 5620.00 1850.00 
570580A4 4180.00 2620.00 

Antimony (5b) 57058002 1.80 NO 3.10 1.77 1.6 
57058004 0.62 0.68 
57058005 0.54 NO 
57058006 1.10 NO 
57058008 0.59 NO 
57058009 NO 0.44 
57058011 0.59 NO 
57058012 2.00 0.56 
57058013 1.60 NO 
57058014 0.83 NO 
57058015 0.50 NO 

Arsenic (As) 57058002 4.00 0.98 0.43 23.9 19.9 
57058003 9.30 0.86 
57058004 2.90 2.80 
57058005 19.80 1.00 
57058006 13.40 3.50 
57058007 13.90 0.61 
57058008 21.70 6.70 
57058009 4.50 9.60 
57058010 4.80 0.83 
57058011 8.50 6.70 
57058012 70.90 5.90 
57058013 6.10 0.77 
57058014 8.00 1.20 
57058015 4.90 0.78 
570580A4 3.90 NO 

8arium (8a) 57058002 43.80 18.00 550.00 130 94.1 
57058003 21.10 10.60 
57058004 28.00 29.40 
57058005 30.50 11.60 
57058006 20.40 15.60 
57058007 25.30 9.70 
57058008 52.50 15.10 
57058009 15.15 21.10 
57058010 40.00 15.90 
57058011 62.50 34.70 
57058012 41.00 28.30 
57058013 38.10 17.10 
57058014 43.90 18.20 
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Chemicals Detected in Zone E Soil Samples 
AOCS70 

Surface Subsmface RBC Surface Subsmface 
Name ID Cone:. Cone. tTHg=.ll UTL UTL-

57058015 54.90 15.55 
Beryllium (Be) 57058002 0.27 0.12 0.15 1.7 2.71 

57058003 0.15 NO 
57058004 0.20 0.22 
5705B005 0.23 NO 
57058006 0.33 0.12 
57058007 0.25 NO 
57058009 0.15 0.13 
5705B010 0.18 0.20 
57058011 0.45 0.30 
57058012 0.31 NO 
57058013 0.43 0.15 
5705B014 0.47 0.20 
5705B015 0.74 0.11 

Cadmium (Cd) 5705B002 0.76 NO 3.90 1.5 0.96 
5705B003 0.15 NO 
5705BOO4 0.55 0.23 
57058005 0.35 NO 
57058006 0.37 0.12 
5705B007 0.46 NO 
5705B008 0.24 NO 
5705B009 0.19 0.19 --~ .. 

57058010 0.15 NO 
5705B011 0.17 NO 
5705B012 0.79 NO 
5705B013 0.61 NO 
5705B014 0.41 NO 
5705B015 0.26 NO 
5705BOA4 0.23 NO 

Calcium (Ca) 57056002 3000.00 246.00 NA NA NA 
57056003 6780.00 556.00 
5705B004 2880.00 1490.00 
57056005 12600.00 672.00 
5705B006 35800.00 2210.00 
5705B007 120000.00 115.00 
5705B008 14700.00 1060.00 
57056009 18600.00 3310.00 
57056010 33000.00 1540.00 
5705B011 11800.00 1030.00 
5705B012 29800.00 2400.00 
57056013 2250.00 257.00 
57056014 1940.00 132.00 
57056015 2300.00 258.00 

Chromium (Cr) 57056002 32.50 2.40 39.00 94.6 75.2 
57056003 4.50 4.40 
57056004 7.40 7.90 
57056005 6.10 3.30 



Chemicals Detected in Zone E Soil Samples 
AOCS70 

Surface Subsurface RBC Surface Subsurface 

Name JD Cone. Cone. (THQ=.l! UTL un... 
5705B006 5.30 4.00 
5705B007 7.70 2.10 
5705B008 6.50 2.50 
5705BOO9 2.90 3.20 
5705B010 3.20 3.20 
5705BOll 10.20 22.00 
5705B012 10.30 2.80 
5705B013 16.90 1.80 
5705B014 18.50 2.60 
5705B015 6.70 1.95 
5705BOA4 5.95 1.50 

Cobalt (Co) 57058002 3.00 NO 470.00 19 14.9 
5705B003 0.67 0.47 
57058004 5.70 0.66 
57058005 1.20 NO 
57058006 18.00 0.71 
57058007 3.40 NO 
57058008 0.78 NO 
57058009 0.55 0.48 
57058010 0.84 0.46 
57058011 4.20 0.81 
57058012 1.60 0.44 
5705B013 1.90 0.96 
57058014 2.00 0.36 
5705B015 2.30 0.49 

Copper (Cu) 57058002 192.00 6.50 310.00 66 152 
5705B003 10.60 0.99 
57058004 56.70 41.50 
5705B005 13.50 1.00 
57058006 13.40 5.50 
57058007 10.00 0.96 
57058008 9.70 2.40 
570S8009 4.75 7.50 
57058010 5.90 6.70 
57058011 54.70 2.50 
57058012 65.10 5.20 
57058013 58.60 1.20 
57058014 38.60 6.90 
57058015 26.60 1.00 
5705BOA4 19.85 NO 

Iron (Fe) 5705B002 4510.00 1560.00 2300.00 NA NA 
5705B003 2660.00 1580.00 
57058004 3500.00 2570.00 
5705B005 8720.00 1380.00 
57058006 6800.00 5300.00 
57058007 7220.00 2520.00 
570S8008 9370.00 6370.00 



Chemicals Detected in Zone E Soil Samples 
AOCS70 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. (THQ-.ll tn'L tn'L. 

57088009 3665.00 5510.00 
57088010 3870.00 2710.00 
57088011 6600.00 17400.00 
57088012 5360.00 6890.00 
57088013 5700.00 1740.00 
57088014 6980.00 2590.00 
57088015 3700.00 2000.00 

Lead (Pb) 57088002 332.00 4.90 400.00 265 173 
57088003 39.60 1.90 
57088004 89.20 63.30 
57058005 138.00 4.00 
57058006 47.70 10.50 
57058007 61.10 1.70 
57058008 29.90 2.80 
57058009 14.30 24.50 
57058010 24.10 1.60 
57088011 133.00 16.20 
57058012 193.00 13.60 
57088013 120.00 1.40 
57058014 100.00 320 
57058015 50.70 2.30 
570880A4 90.45 1.30 

Magnesium (Mg) 57058002 513.00 93.40 NA NA NA 
57088003 247.00 195.00 
57058004 170.00 169.00 
57088005 295.00 81.00 
57088006 518.00 128.00 
57058007 1210.00 70.40 
57058008 268.00 118.00 
57088009 271.00 152.00 
57058010 428.00 169.00 
57058011 610.00 450.00 
57088012 475.00 136.00 
57088013 346.00 87.90 
57058014 380.00 115.00 
57088015 275.00 115.00 

Manganese (Mn) 57058002 66.60 7.00 180.00 302 681 
57088003 37.60 8.40 
57058004 31.90 9.90 
57088005 33.80 5.70 
57058006 37.10 18.30 
57058007 85.60 4.90 
57088008 20.40 16.00 
57058009 24.60 15.30 
57058010 38.90 24.80 
57058011 110.00 17.30 
57088012 71.80 16.20 



Chemicals Detcctcd in Zone E Soil Samples 
AOC570 

Surface Subsurface RBC Surface Subsurface 

Name ID COlIC. ColIC. (THg=.11 un. un. * 
57058013 128.00 39.60 
57058014 141.00 9.60 
57088015 408.00 35.55 

Mercury (Hg) 57088002 0.23 NO 2.30 2.6 1.59 

57088003 0.05 NO 
57OS8004 0.16 0.09 
57058005 0.13 NO 
57088006 0.06 NO 
57058007 0.11 NO 
57058008 0.07 NO 
57058009 0.06 0.05 
57058010 0.07 0.04 
57088011 0.06 0.03 
57088012 0.23 0.05 
57058013 0.34 NO 
57058014 1.40 0.06 
57058015 0.12 NO 

Nickel (Ni) 57058002 7.50 1.60 160.00 77.1 57 
57058003 2.50 1.20 
57088004 5.80 2.50 
57058005 3.30 0.78 
57088006 7.30 1.20 
57058007 4.30 0.70 
57058008 1.90 0.78 
57058009 1.65 1.50 
57058010 2.00 2.00 
57088011 9.50 3.20 
57088012 6.40 1.10 
57088013 8.50 2.30 
57058014 4.90 1.60 
57058015 5.10 0.99 
570580A4 2.80 NO 

Potassium (I<) 57058002 482.00 NO NA NA NA 
57058003 549.00 NO 
57058005 590.00 314.00 
57058006 502.00 480.00 
57OS8007 661.00 NO 
57088008 422.00 406.00 
57058009 429.00 3'93.00 
57088010 491.00 454.00 
57058011 930.00 737.00 
57088013 594.00 NO 
57088014 566.00 NO 
57058015 628.00 NO 

,elenium (5e) 57088005 1.10 NO 39.00 1.7 2.4 
57OS8006 1.30 0.65 
57088007 0.70 NO 
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Chemicals Detected in Zone E Soil Samples 
AOCS70 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. (l'Hg-.l~ UI'L UI'L* 

570S8008 0.97 0.58 
570S8011 NO 0.64 
570S8012 0.17 NO 
570S8014 0.59 NO 
570S8015 0.68 NO 

Silver (Ag) 570S8002 0.43 NO 39.00 NA NA 
570S8004 14.30 NO 

Sodium (Na) 570S8007 109.00 NO NA NA NA 
570S8011 76.80 NO 

Thallium (TI) 57OC8009 0.53 NO 0.29 2.8 NA 
Tin (Sn) 570C80A4 30.90 NO 4700.00 59.4 9.23 

570S8002 20.80 NO 
Vanadium M 570S8002 13.00 1.50 55.00 94.3 155 

570S8003 4.40 2.50 
570S8004 8.30 8.10 
57058005 6.50 4.30 
57058006 11.80 5.30 
57058007 4.60 1.70 
57058008 3.70 2.70 
57058009 2.20 3.30 
57058010 2.50 3.10 
57058011 10.60 31.40 
57058012 7.70 2.00 
57058013 12.80 1.60 
57058014 14.40 2.50 
57058015 7.20 2.30 
570580A4 6.05 1.30 

Zinc (Zn) 57058002 168.00 30.10 2300.00 827 886 
57058003 76.30 3.60 
57058004 90.90 66.20 
57058005 74.10 5.40 
57058006 36.20 9.60 
57058007 45.60 1.50 
57058008 28.80 3.70 
57058009 112.75 26.20 
57058010 16.20 4.00 
57058011 67.30 10.50 
57058012 187.00 12.30 
57058013 118.00 5.10 
570S8014 102.00 4.30 
57058015 61.40 3.70 
5705BOA4 76.40 2.50 

Notes: 
ND: Not Detected 
NS: No Sample Tar~n!Sample Not Analyzed 

NA: Not applicable· 
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Chemicals Detected in Zone E Soil Samples 
AOCS70 

Surface Subsurface RBC 
Name ID Cone. Cone. (THQ=.l) 
For compounds dctccted in both the primmy and duplicate sample, the concentration for both 
detections are averaged and 1isted as one detection. 
For compounds that were detected in only one of the primmy or duplicate sample, the value of 
the detection was used. 
• Surface soil samples will be used for human health risk assessment for the Zone E repon. 

n .. __ 11 
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Chemicals Detected in Zone E Soil Samples 
AOC578 

Surface Subsurface RBC Surface Subsurface 
NUle ID Cone. Cone. ll!2-·1} UTL UTL* 
VolGtik Organic Compolllllls (ug{!fl 
Acetone 578S8001 40.00 NO 780000 NA NA 

57858003 300.00 NO 
Methylene chloride 57858004 8.00 NO 85000 NA NA 

57858003 57.00 NO 
Tetrachloroethene 57858005 3.00 NO 12000 NA NA 
Toluene 57858002 4.00 NO 1600000 NA NA 

Semi·,olotile Compolllllls (ugllf) 
Acenaphthene 57858006 45.00 NO 470000 NA NA 
Acenaphthylene 57858005 140.00 NO 310000 NA NA 
Anthracene 57858004 37.00 83.00 23000000 NA NA 

57858005 180.00 NO 
57858006 150.00 NO 

8enzo(a)anthracene 57858001 57.00 NO 880 NA NA 
57858002 71.00 NO 
578S8003 96.00 NO 
57858004 121.00 240.00 
57858005 910.00 96.00 
57858006 540.00 NO 

8enzo(a)pyrene 57858001 37.00 NO 88 NA NA 
57858002 86.00 NO 
57858003 100.00 NO -
57858004 135.00 210.00 
57858005 1100.00 120.00 
578S8006 560.00 NO 

8enzo(b)nuoranthene 57858001 48.00 42.00 880 NA NA 
57858002 89.00 40.00 
57858003 160.00 NO 
57858004 143.50 230.00 
57858005 1200.00 120.00 
57858006 460.00 NO 

8enzo(g,h,l)perylene 57858002 54.00 NO 310000 NA NA 
578S8003 68.00 NO 
57858004 93.50 110.00 
57858005 520.00 54.00 
57858006 230.00 NO 

8enzo(k)fluoranthene 57858001 51.00 NO 8800 NA NA 
57858002 74.00 38.00 
57858003 130.00 NO 
57858004 150.00 200.00 
57858005 940.00 98.00 
57858006 590.00 NO 

8enzoic acid 57858006 NO 42.00 31000000 NA NA 
bis(2-Ethylhexyljphthalate (8EHP) 57858001 190.00 110.00 4600 NA NA 

578S8002 38.00 NO 
57858003 130.00 42.00 
57858004 175.00 NO 
57858005 100.00 NO 
57858006 85.00 NO 

Pa e 1 



Chemicals Detected In Zone E 80il 8amples 
AOC578 

Sulface Subsurface RBC Surface Subsurface 
Name m Cone. Cone. rmg=.ll lITL lITL* 
Chrysene 57889001 68.00 NO 88000 NA NA 

57889002 84.00 44.00 
57889003 250.00 NO 
57888004 145.00 270.00 
57889005 1000.00 100.00 
57889006 580.00 NO 

Oi-n-butylphthalate 57889001 78.00 64.00 7800000 NA NA 
57888004 37.00 NO 

Oibenz(a,h)anthracene 57889003 42.00 NO 88000 NA NA 
57889004 36.00 52.00 
57889005 250.00 NO 
57889006 120.00 NO 

Fluoranthene 57889001 150.00 70.00 3100000 NA NA 
57889002 110.00 53.00 
57889003 180.00 NO 
57889004 260.00 620.00 
57889005 1500.00 130.00 
57889006 1200.00 NO 

Indeno(1 ,2,3-cd)pyrene 57889002 44.00 NO 880 NA NA 
57889003 65.00 NO 
57889004 78.50 99.00 
57889005 460.00 52.00 
57889006 230.00 NO 

Phenanthrene 57688001 62.00 NO 310000 NA NA 
57889002 72.00 NO 
57689003 170.00 NO 
5768BOO4 140.50 440.00 
57889005 640.00 48.00 
57888006 680.00 NO 

pyrene 576CBOO4 130.00 NO 230000 NA NA 
57889001 140.00 62.00 
57688002 96.00 52.00 
57888003 160.00 NO 
57658004 290.00 490.00 
5768B005 1300.00 130.00 
57689006 1100.00 NO 

DWxtnllJibnwlfuran (ng/kg) 
1234789-HpCOF 578C8004 11.80 NO NA NA NA Total Hepta-Furans 576CBOO4 11.80 NO NA NA NA 

lnorgonic Compolllllls (mglkf) 
Aluminum (AI) 5788B001 593.00 872.00 7800 26000 41100 

5788B002 4600.00 2800.00 
57889003 1210.00 2400.00 
5768BOO4 3895.00 4470.00 
57889005 6180.00 2550.00 
57888006 5280.00 5570.00 

Antimony (8b) 57888001 8.50 3.10 3.1 1.77 1.6 
5788B003 0.64 NO 



Chemicals Detected in Zone E Soil 8amples 
AOC578 

Surface Subsurface ROC Surface Subsurface 
NllDle ID Cone. Ccmc. rrHg=.l} lITL Ul'L* 
Arsenic (As) 57888001 1.10 0.63 0.43 23.9 19.9 

57888002 1.70 1.40 
57888003 18.00 0.94 
57888004 1.60 0.95 
57888005 3.80 1.40 
57888006 2.00 1.50 

8arium (8a) 57888001 13.90 14.90 550 130 94.1 
57888002 24.90 13.20 
57888003 31.30 16.60 
57888004 19.90 19.50 
57888005 29.80 13.60 
57888006 24.00 26.70 

8eryllium (Be) 57888001 NO 0.13 0.15 1.7 2.71 
57888002 0.22 0.12 
57888003 0.23 NO 
57888004 0.17 0.15 
57888005 0.38 0.13 
57888006 0.21 0.22 

Cadmium (Cd) 57888001 2.20 0.95 3.9 1.5 0.96 
57888005 0.25 NO 

Calcium (Ca) 57888001 5150.00 947.00 NA NA NA 
57888002 1450.00 196.00 
57858003 1010.00 93.60 -. 
57888004 4890.00 480.00 
57858005 5130.00 603.00 
57858006 1450.00 304.00 

Chromium (Cr) 57858001 101.00 32.30 39 94.6 75.2 
57858002 4.70 4.10 
57858003 2.50 3.70 
57888004 4.05 4.40 
57858005 4.90 3.40 
57888006 6.00 4.70 

CobaH (Co) 57888001 9.70 2.60 470 19 14.9 
57888002 6.50 NO 
57888003 26.70 0.73 
57888004 34.55 1.30 
57888005 61.00 1.00 
57888006 11.20 0.58 

Copper (Cu) 57858001 119.00 87.70 310 66 152 
57858002 5.90 4.00 
57888003 8.70 2.60 
57888004 4.90 3.90 
57888005 53.10 3.10 
57888006 9.90 1.50 

Iron (Fe) 57858001 8240.00 4590.00 2300 NA NA 
57858002 4500.00 3290.00 
57888003 14300.00 3700.00 
57888004 4210.00 3010.00 
57888005 8040.00 2470.00 
57858006 3440.00 2970.00 

Palle 3 



Chemicals Detected in Zone E 50il samples 
AOC578 

Surface Subsurface RBC Surface Subsurface 

Name ID Cone. Cone. {I'Hy=.ll UTI. UTI. * 
Lead (Pb) 57858001 567.00 355.00 400 265 173 

57858002 22.70 7.50 
57858003 20.30 2.60 
57858004 18.25 7.10 
57858005 187.00 14.50 
57858006 17.60 3.10 

Magnesium (Mg) 57858001 116.00 94.30 NA NA NA 
57858002 236.00 135.00 
57858003 136.00 173.00 
57858004 427.50 207.00 
57858005 298.00 149.00 
57858006 295.00 238.00 

Manganese (Mn) 57858001 45.70 36.50 180 302 881 
57858002 43.70 74.30 
57858003 12.80 20.50 
57858004 40.85 25.80 
57858005 73.70 21.30 
57858006 23.80 31.10 

Mercury (Hg) 57858001 0.09 NO 2.3 2.6 1.59 
57858003 0.10 NO 
57858004 0.11 0.17 
57858005 0.34 NO 

Nickel (Ni) 57858001 10.00 7.00 160 77.1 57 
57858002 3.10 1.60 
57858003 6.90 1.60 
57858004 4.80 2.00 
57858005 18.00 1.70 
57858006 2.80 1.90 

Potassium (I<) 57858001 184.00 177.00 NA NA NA 
57858002 273.00 NO 
57858003 243.00 NO 
57858004 255.00 NO 
57858005 251.00 NO 
57858006 419.00 NO 

5elenium (5e) 57858003 1.00 NO 39 1.7 2.4 
57858005 0.66 NO 

50dium (Na) 57858001 181.00 183.00 NA NA NA 
57858002 147.00 120.00 
57858003 665.00 246.00 
57858004 240.00 113.00 
57858005 146.00 179.00 
57858006 267.00 145.00 

Thallium (TI) 57858003 0.82 NO 0.29 2.8 2 
TIn (5n) 57858001 2.50 NO 4700 59.4 9.23 
VanadiumM 57858001 3.00 3.40 55 94.3 155 

57858002 3.70 2.70 
57858003 3.00 2.90 
57858004 4.45 3.90 
57858005 4.30 2.60 
57858006 5.40 4.50 



Chemicals Detected in Zone E 50il Samples 
AOC578 

Name 
Zinc (Zn) 

Notes: 
NO: Not Detected 

ID 
578SBOO1 
57858002 
57858003 
57858004 
57858005 
57858006 

NS: No Sample Taken/Sample Not Analyzed 
NA: Not applicable 

Surface 
Cone. 
578.00 

22.30 
6.50 

29.30 
145.00 
45.80 

Subsurface RBC Surface Subsurface 
Cone. (T!IQ=.l) UTL UTL· 

465.00 2300 827 886 
5.20 
4.40 

31.00 
13.00 

9.00 

For compounds detected in both the primaIy and duplicate sample, the concentration for both 
detections are averaged and listed as one detection. 
For compounds that were detected in only one of the primaIy or duplicate sample, the value of 
the detection was used. 
• Surface soil samples will be used for human health risk assessment for the Zone E report. 
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Figure 6-1 

Grouudwater Sampling Form 

Groundwilter Sampling 

PROJECT NAME, Ala.",,! i3..s< C loa.' l"t"y) 

WELl NO.' NI3GE /<;7- 0 -007- lOCATION: __________________ _ 

WEATHER CONDITION/ __ '1:-,'Y!.o:..._O,-, :...)::::: __ Jr--'C-'I'-"'a"a."'.,'-____ AMBIENT TEMP. __ 7:-,' ..:~::....~-,-r=_-______ _ 

REVIEWED BV: e ??zv.-n",~ PERSONNEL. /J??7 1-15 
PURGING DEVICE 

Typ. devie.' Pt3tlIS(llLlt:' f'vJY1l' 

How was the device decontaminated? Pt!g CSII,P 
How was the line deconuminatedl __ .!P'-"6=~'-_(=S"J4_'..!.fJ'__ __ 
Which well was previously purgedl ___________ _ 

INITIAL WEll VOLUME 

WeU diameler lin,) ____ 2..c:::......,.-__________ _ 
, , " 

r"\...-;Z (' Stickup 1ft.) ____ ...c.. __ -"-' ________ -,... __ _ 

/ ',? / 
Deplh In bonom of well hom roc IfU ~'_";"''-'-' _1,-,,,, ____ _ 

, " .. --
DeDlh 10 waler surface from TOC lit.! _.1.1,-,,&:..':..' _¥::,'_':..' ____ _ 

lCIlQth 01 waler lit.! _______ -'c,,;~-_',_~:...'_~~L_ ___ _ 

I Volume 01 waler 111.1 _____________ -., __ 

I "I q. ) 
Ig.1.I _______ .::C~~,...:/ __ c_4y0_=-'-',/--

Amount 01 sediment at bonom of weU IILI ______ + __ 
-cJ ~ i; 
I".:. q.:~ 3 Volumes 01 waler Igal.I 

SAMPLING OEVICE 

Typ. d.vie.' PCt(rS7A/.TF~ f' III+! e 

How was the device deCOOiaminatadl fEll Co $,ijIJ 

How was the line decontammateM PftR c.!Ae 
Which well was pfeviouslv sampledl __________ _ 

PURGING 

Tillie started _.!.1-,0:::... .... 7:..,_.'-7",),-__ Finished -,/~/_C::::c";~2:.:_:=::_ 
c-" _,._ V Volume purged ___ -1..L_.::,.o .:-"-' __________ _ 

CommelllS all Well Recovery __ ",:;,~;..:<'-'-'~'-·-'r~'-'·--------

Oeplh 10 water HI.I __ ....:.../ .... (~.:..) .'-' _~':" _' ,,':>:.--.-________ _ 

" .-<,/ , 
Complelion ____ ~!'-'-/-'-,_:.:.c>'__'I'_ ________ _ 

Additional Comme"" _______________ _ 

Sample Collecled: Sian ___ -"-.:1_· _(_'~_' :.::_, ______ _ 

Finish __ ..:/-'-I_<_:;_L9 _______ _ 

IN·SITU TESTING Time: (0",1 /O.~, " u' JI ,.' 
_-_ j l.!.:!! I '1~ /DS'/ 10S(.- IloD 

--'- -'-
Well Volume Purged Igal.l 

, 
~. 

~ G ---
7 :2 '7"7---- --TUfbidilV 

Odor I'../())V 6' --- ---
plttUllttsl V 9/ ~~ &'5' ---
COflaucllv,ly II/mho, ,::130 ,/:; V 

Wate, remperature ,"e, J.2. I ;)'2.1 --- --
Df!Olh 10 witler Ul.t 1.l.!L r/ ~J 

_3_ 4 

" 0 ~ .I! 
-"-'- --
"15' ';) '{ -- --
rJ 0 N "" -- --

(,.fJ5-~ --
~ , p]( 

21. .3 :}.,),2 -- --
If. 'I~- li.Jd.... 

_5 _ _ 6_ 

3<-/ if. '-' 
a' 
7 J.. 1~ 
/l)ONE 

G,c~ (...D r 

. I iCi. til /('1 () 

1. 9..3 Qi1- 'f --
ll.l:.2. /11'1 

! ... _,_ 
S:. u 

--
0.= 

, 13 t --
;z, 1.. Ii --
.L.L§ I 

I NOlES: I It. lenqth of ,,­

Tmbidity chOices: 
-; 0,087 ,.' Ot 0.65 gal. 

deal. Unbid. opaque 
I ft. length r ~ 0.022 It' ot O. 16 gal. 

I Rl!tviSlon Date: 8/5/92 
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FIGURE&-1 

Groundwater Sampling Fonn 

Groundwater Sampling Isample 10: NBCE\ 5?P frW~Olf)J 
PROJECT NAME: NAVAL BASE CHARLESTON (clean> JOB NO: DATE: ?P.3/t1 

INI"II NO: NBCE\ 'j"7t) OOz LOCATION: ,:Z;:O:,::NE::..::,E_---,=--=---I 

WEATHER CONDITIONS: S "'-IV fJ" (I (n: A-IL- AMI;i!ENT TEMP: R'J Or 

REVIEWED BY: /J4'ft A. / PERSONNEL: U~A'" ~.t+.ru.nv-.:J 
PURGING DEVICE 

Typo _ 1 Perista!tjc Pump 

.-_ the __ CPe!!Lr.,l<C£lSAP:l!:-__ _ 

.-_ the line docoootamlnalad? r:.;Pe!!Lr""C""SAP""-___ _ 

WhIch weII_ pr-..Jy purged? NBCE\ S"?O O;L) 

INITIAL WEll VOLUME 

W" ciamoIor (in.II-A2---:-_______ _ 

lSIicI<up(tl) 3' 
0epIh 10 _ 01 well from TOC (1I,)_.£../.l!C,,:,' .:::j~&,~ __ 

DopIIIIo __ from TOC (1I')'--.,,--,l.J./IJ~, 3:::...:::z==--
Langht 01_ (tl)I-___ -'C"--· ()_t~ __ 
Volume oIwaIAIrItl), ___ -______ _ 

~,), ___ ~/~.~O~3~---
IAr-riol _ .. bo4Iom 01 well (II,) --0-
3 volumes 01 water (gal,) .,. V<] 

SAMPUNG DEVICE 

Typo _1 Perlslalitic Pump 

.-_ the _ docoo"ii.~ cPer!!W<C:2;SAPCJ::.. __ _ 

.-was the line ~ !::!Pe!Lr ~CSetN':I!:... ___ _ 

Which wellwaa prMlusly sampIed7 NBCE\ r 7tJO:U? 

PURGING 

Timularted Ie !6. Finished / () 'ftf 
Volume pur~ C ' '< S-
Commenla on Wei R"""""'Y--:-=,.:C:......:::o:=o,.:CL=-___ _ 
[)epIhlowalAlr(tl) 17-;( 'I 
CGmpIoIIon --

~~"'---~~=------
Sample c;nuected' Start __ I_O,.::.5=..::D=--__ _ 

F~'--,.:/~(~D~~~ _____ _ 

IN-SITU TESTING TIme: /D'I( jO'lif J/)Jt !12L2 LQ!1. !£22 IP.<I, /oJ:<. 1[J3t. j 03t 

W" Volume Purged ~,) 

Turbily 

Odor 

pH (units) 

pn-tv(.mho) 
w.t. T......- (dog. C) 

Ilep4h 10 _ (Il) 

~OTES: 1 FT.l£NGTH OF of' 
Turbily choiCea: 

q ~ -L .....L -L. -L -L .....L -L-~ 
~ ~ .t.2~ 1.'25' NO' <.J "3.1:1) 5.7-"/3'1) S-
..£!:.... ~ 8& ;00 ~ 'ft:J 3S ~bO ;).</ I 7 
riP Ivo ND .vD ~ ~ "'0 NO A:9 NO 

:5:Q S:</1 s:s1 s:cr G;7tl £,/ rS3 5:675;'lJS'.CO 
JB.. J:!£ .?t%.I9/ . 1SS',/S1 ."J PO .lit ./c,/ 
3f1. 2£Lpt. 2.7 2C.t ~3 2t.:3'2.t·7 :Jt;./2C3 

I ~, ,t !E11!::!.2!LE II. 77 @ B.::!! !fE '!2i r;- -
....... 0.087 II or 0.65 gil -.turbid,_ 1 Illonglh r ....... 0.022tI or 0.18 gil 

Revision Date: 8/5192 



Fuwl Comprehensive Sampling and Analysis Plan 
Naval Base Ouuleston 

August 30. 1994 

FIGURE 6·1 
, 

Groundwater Sampling Fonn 

Groulldwa,ter Sampling Isample 10: NBCE\ 5"7{)&-t.JOO:l.OY 

PROJECT NAME: NAVAL eA§ECHABb!;STOM (gean} JOB NO: DATE: If .. ~ 
WeLL NO: NBCE\ !r~t90-:Z LOCATION: ZONE E 

~THER CONDITIONS: C.AeJv , B/? fVZ. "T...J AMBIENT TEMP: S~ Dr: 

REVIEWED BY: At'! .J...1. '" 
~ 

PERSONNEL: P. Sh "'.....; ) T W ~ It Rl>t.< " 

IPURGINODEVICE SAMPUNO DEVICE 

~ype - 1 E~m!ll2 Ellml! Type _1 feristal~i2 Eyml! 

~_ tho_ deccI_~ Eer CSAP How _ the _ dec:onamInaIed? Per CSAP 

~_lhe'" deconIamInaIed? Eer csAP How was tho ina _eel? Per CSAP 

~ __ pwvIousIypurged?NBCE\ 5""?D D:<J? Which well was peviousIy sampled? NBCE\ ~ 70 0 :i]) 

INITIAL WELL VOLUME PURGING 

WeI_CII.) 2 TJrne started "Q~ Fonished II~~ 
SticIcup (Il) ~ J' I Volume purged S-. 0 -j 6:./ 
IlepIh I ~~'1/419~ /"1,,3 8' Coovneo\s on weU ROCOYeIY c: ~.J f-to boIIDm of weIIlroni C (Il) 

IlepIh to water surface from TOC (ft.) IDfO Depth to water (Il) /1.3'2 
~ of water (II.) r. 8g- Completion -
ivolume of water (Il) Additional Convnenls -

(gal.) ,99 Sample Collected: Start //...$ 7 
of _ II boIIDm of_ (II.) -1)- FWlish t.~ ~ ;t, 

3 -.otumes of water (gat.) ""] .cr? 
IN-SITU TESTING Tone: J I L( I 

""-"-
/JLl.II //0").. /(0'/ 1106 /108 f(I-:< I/'::?O It(7.l.f!t 

...L /0 -L -L -L -L -L -L _7_ is" -
Wei Volume Purged (gal.) 'f.S- s":o .....!:" /.0 /.) <.0 <..r'7.0 1.S-.:f& 
Turbily T.JO 5-0 '1st :ilF ~ !iJ.J Zq,) '2..7< ¥S-..l S7f 
Odor e::;,o ..c!..!2. tv D ~ ~ IV &' ,..:o;o.>tJ ""tJ ~ 

pH (units) ..£1J SSt( c,og 5". fl8 £....1., !£:IPI S.79 2.11 So {,O 2!!l. 
~~ (.mho) ,1t{3 ,13"l • t11~ .08t ,fJl!f, .IX! . l)Z8 .Li!l isS .Jfii. 

w .. Temporature (deg. C) ')3.8 23. & 13.2. '23." :n.7 :n. ~ 23..> :tJ. 't ~3.' ~ ~ 
DopIh to _ (Il) . fl. '2>q /.!.;J!i /1.1/ 11.5'1 /f.Jl() rL LLJf' 11.4r- /1. 'kJ 1.1:!1 
NOTES: 1 FT. LENGTH OF If' equais 0.08711 01 0.65 gal 1 IlIengIh 'Z' equais 0,02211 01 0.16 gal. 

TurbIy~: clear. 1lrbId, opaque Revision Date: 8/5192 



FlnoI Comprehensive Sampling and Analysis Plan 
Naval Base Ouuleslon 

August 30, 1994 

FIGURE 6-1 

Groundwater Sampling Form 

Groundwater Sampling IsamPle 10: NBCE\ 57/9 6-f,,) EIO'2..tJi 
PROJECT NAME: NAVAL 6ASj; ~I::It.BbEST~ 'allao} JOB NO: DATE: 7 
WELL NO: NBCE\ S-7()(!)f)-;t. LOCATION: ZONE E 

WEATHER CONDITIONS: S CA.I'J,..)\I AMBIENT TEMP: c;. 7 (J F 

REVIEWED BY: &-. k../#~ PERSONNEL: P.St.. .... w .rr: H~~ 
PURGING DEVICE SAMPUNG DEVICE 

Tpdevlce? Eeristaltic Pume Tpdevlce? .f~stal~ic Pume 

How was the device dec:oo_lIIed7 Eer CSAP .-was the device deconIamInated7 Per CSAP 

How was the Ine cIeconIaminaIed7 Eer CSAP .-was the ina deconIamInated7 Per CSAP 

~ _was previously purged? t:!BCE\ J 70 () 2,)1 Which _ was previously sampieG? NBCE\ ~ ltJ O:;Q) 

INITIAL WELL VOLUME PURGING 

r.-vel dIameIer (Ill.) 2 TI1l8 started l.L/~ Finished /1 .. f)O 
-;3' S-~J41 ~(II.l Volume purged 

/""(., , :s go <J 

t:.EU!d DepIh to bottom of _from Toe (II.) Comments on Well Recove<Y. 

~ io water surface from TOC (ft.) ID.C.¥ Depth to water (II.) 1..2...-:5(. 
~onght of water (Il) S !"71.( ~ -
~oIume 01 water (ft.) - Additional Comments -

(gal.) .97 Sample Collected: Start 1207 

0I1edimot. at bottom 01_ (ft.) - f)- Finish l2. '< (7 

3 YCIumes 01 water (gal.) 2. "" 
IN-SITU TESTING Tilne: (1St, a.otJ 1"3 "<7 113(1 11"3> /'l/o I/<{If ,,"S' If a - -q ,,, 

-L --L .J.... -L _5_ -L -L--L 
'I.S- -

Wei Volume P..-ged (gal.) L ,t;' _1_ /.S' ~t~.'> L ~.s- L .....-
Turbity 27f ~ /:H~ :no '181 j"'12 lJ!iL 3'13 31f ~"f 
Odor yvP rJD ,..,6 f'lD ,.,0 rio ,.." N~ we ,",," ----------pH (units) Jil!.. ~ 5;11 ~ S;'1t1 s'r? S.t;!. 8,11 S'''':f!:!! 

(.mho) ~ .:1'fJ .131 .117 ",f, ,,,, ,I¥ ,13" ,Ir ~ 
Water TornperaI1n (dog. C) 

, :zl.g 3!:!.. '2/.11 2/., ~1.7 ;21. r Z/...r -:lol.£, ~I.l ~ 
DepIh to water (Il) /2.1.1 ~ II.I!) I {,S. 11.71 1M' L1.::li 1~.6IJ;;J.17E3!!. 
NOTES: 1 FT. LENGTH OF ..- equals 0.08711 Cl 0.65 gal. 1 IlIengIh T equals 0.022ft Cl 0.16 gal. 

TurbIly choices: _,1UrI*I. opaque ReviSion Date: 8/5192 

Dr 



DRY DOCK NO. 5 

• 

/JV Shallow Groundwater Elevation (ft. above msl) A Figure A-1 
• Shallow Groundwater Wells t..l. Shallow Groundwater Contour Map, May 2002 

N Railroads N AOCs 569, 570, and 578, Zone E 
:\: Fence CJ SWMU Boundary 0 200 400 Feet Charleston Naval Complex 
N Roads CJ Buildings ~1IIIII1IIIII~iiioiiiiiiiiiiii~ 
CJ Aoe Boundary C Zone Boundary 1 inch = 300 feet CH2MHILL 
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Appendix B 



Response to SCDHEC Comments 
Draft Zone E RFI Report, Revision 0 (EnSafe, 1997) 
Charleston Naval Complex, North Charleston, SC 

Comment Prepared by Charles B. Watson 

AOC 569,570, and 578 

SCDHEC Comment 21: 
The site map shows a former building 1199 in the center of AOC 570 but the report did not 
mention its former existence or usage. 

Navy/EnSafe Response: 
Information regarding Building 1199 will be researched and included in the Final 
Zone E RFI Report. 

CH2M-Jones Response 21: 
Building 1199 was used as an auto maintenance facility and was demolished in the early 
1990's. 

Comment Prepared by Eric F. Cathcart 

AOC 569,570, and 578 

SCDHEC Comment 57: 
The data presented in this section should be presented in an isoconcentration map form 
whenever possible. At this time, the Department is unable to determine if the extent of 
contamination has been fully characterized. 

Navy/EnSafe Response: 
Isoconcentration maps will be provided in the Final Zone E RFI Report. 

CH2M-Jones Response: 
Isoconcentration maps for groundwater contaminants will be provided in the CMS Report for 
this site. Isoconcentration maps for soil contaminants do not accurately represent the extent 
of soil contamination since soil contaminants do not form a plume. 

SCDHEC Comment 58: 
The Department recommends the installation of additional groundwater points from areas 
around the existing well network in an effort to determine the vertical and horizontal extent. 

Navy/EnSafe Response: 
Grid-based well pair NBCEGDE030/30D are located to the west of the site and 
indicated no significant VOC or metals contamination. Additional monitoring 
wells will be placed to the northwest, south, and southwest of the site to help 
determine the extent of contaminants. 

CH2M-Jones Response: 
Additional shallow and deep groundwater monitoring wells were installed and sampled by 
the Navy during April 2002 to further delineate COPCs at the site. 

SCDHEC Comment 59: 



On page 10.34-24, the report indicates that "the elevated aluminum concentration in the 
sample from well NBCE570002 indicates that suspended clay particles affected the 
analytical results". The Navy may opt to collect future samples as filtered versus non­
filtered in an attempt to validate this statement. 

Navy/EnSafe Response: 
As part of the ongoing evaluation of inorganics in groundwater, the Navy will 
continue to collect samples using the "low flow" method, which appears to have 
eliminated the need for filtered samples. Samples are also being analyzed for 
TSS. If turbidity appears to persist, samples will be filtered. 

CH2M.Jones Response 59: 

No additional response. 

Comment Prepared by DynamaclGannett Fleming 

AOC 569, 570, and 578 

SCDHEC Comment: 
Section 10.34.4, Page 10.34-22, Line 8: The text states that only one metal (thallium) in deep 
groundwater exceeded its tap-water RBC. This statement is incorrect. Arsenic and 
manganese also exceeded their respective tap-water RBCs, according to Table 10.34.4.4 
(page 10.34-18). The text should be corrected. 

Navy/EnSafe Response: 
The text will be revised to reflect this correction. 

CH2M-Jones Response: 

Manganese detection exceeded the tapwater RBC in deep groundwater at the site, but were 
all below the maximum background manganese concentration in deep groundwater of 1,660 
/iglL. Manganese detections at the site represent naturally occurring conditions and do not 
warrant further investigation. 
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Figure C-1 
Historic Railroad Lines near Building 25 

AOCs 569, 570, and 578, Zone E 
Charleston Naval Complex 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone E, AOC 569/570/578 
TO: 

FROM: 

DATE: 

Sam Naik/CH2M HILL/ ATL 

Amy Juchem/CH2M HILL/GNA 
Herb Kelly / CH2M HILL/ GNA 

June 4,2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected AOC 569/570/578 in Zone E. The samples were collected between the 
dates of April 16 to April 25, 2002. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC), and 
Metals following SW-846 6010 Series methodology. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process. 



DATA QUALITY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 

UJ Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[Ul] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
m 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PO 
PS 
RE 
SO 
SS 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's -7 J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 

2 
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DATA QUAUTY EVALUATION SlNMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Method blanks, trip blanks and equipment blanks were provided for 
this project. Blank samples enable the reviewer to determine if an analyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/ analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, induding sample preparation. 

• Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

• GGMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

5 



DATA QUAUTY EVALUATION SUMMARY 

Volatile Organic Compounds (VOC) Analyses 
The QA/QC parameters for VOC analyses for all of the samples were within acceptable 
controllirnits, except as noted below: 

Blanks 
The VOC target parameters detected in blank samples are listed in Table 2. 

TABLE 2 
Blank Contamination: VOCs 
Charleston Naval Complex, Zone E, AOC 56915701578, Charleston, SC 

<1.0 I'glL 

M2 EB <39.01'9/L 

4.1 <41.0I'g/L 

0.2 <1.0 I'g/L 

<8.2I'g/L 

<1.II'WL 

M2 TB 4.2 <42.0I'glL 

Methylene Chloride 2.8 <28.0I'g/L 

<1.0 I'g/L 

1 A-Dichlorobenzene <0.8I'g/L 

EB <32.0I'glL 

Chloride <20.0l'glL 

<1.2 I'glL 

1 A-Dichlorobenzene <1.0 I'g/L 

MED MB Chloride <2720.0 I'glKg 

<4870.0 I'g/Kg 

1 A-Dichlorobenzene <263.5 I'g/Kg 

MB Chloride <18.0 I'WKg 

A-Dichlorobenzene <1.3I'glKg 

M2 TB <46.0 I'glKg 

Chloride <26.0 I'g/Kg 

A-Dichlorobenzene <2.4l'glKg 

6 



DATA QUAUTY EVAlUATION SUMMARY 

TABLE 2 
Blank Contamination: VOCs 
Charleston Naval Complex, Zone E, AOC 50915701578, Charleston, SC 

TB <46.0 I'g/Kg 

I ""thvIIR"R Chloride <26.0 I'g/Kg 

A-Dichlorobenzene <2.41'g1Kg 

I Mellhod BLK I V"LI\U MB A-Dichlorobenzene 

If a target parameter deter:rnffied to be a common contaminant was reported in a field 
sample, and the concentration was below the level deter:rnffied to be due to blank 
contamination, the following actions were taken: 

• If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

• If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in Attachment 1. 

Recoveries· Surrogate, MSIMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSO) and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted 
below. 

• In SDG 59058, the MS/MSO recoveries for 2-Chioroethylvinylether were both 0%. The 
data for this compound in the associated sample, 59058001, was qualified 'R', rejected. 

Field Duplicate Samples 
All Field Duplicate Samples were within acceptable quality control limits, except as noted 
below. 

• The percent Difference for Tetrachloroethylene in the Native/Field Duplicate sample 
569GW001M2/569HWOO1M2 was 49.1 percent. No flags were applied due to Field 
Duplicate precision. 

7 



DATAQUAUTY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 3. 

TABLE 3 
Exceptions to Initial Calibration Criteria and Continuing Calibration Crneria: VOC 
Charleston Naval Complex, Zone E, AOC 56915701578, Charleston, SC 

VOA8-CCAL-04l18/02, Vinyl Acetate 20.9% high 
08:29 

VOA8-CCAL-05/01l02, 1,1, I-Trichloroethane 22.3% high 
08:31 

Carbon Tetrachloride 22.6% high 

Dibromochloromethane 21.0% high 

59058 - All samples 

59501006,59501007 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "]", as estimated. Non-detected compounds were not 
flagged. 

8 



DATA QUAUTY EVAlUATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA!Q!::. measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Sample preparation, initial calibration blanks! continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion! analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• PreIPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

• Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

• ICP Serial Dilution - The serial dilution of samples quantitated by rcp determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 

9 



DATA QUAUTY EVALUATION SUMMARY 

Metals Analyses 
The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The Metals target parameters detected in blank samples are listed in Table 4. 

TABLE 4 
Blank Contamination: Metals 
Charleston Naval Complex, Zone E, AOC 569/570/578, Charleston, SC 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing 
calibration blanks were also evaluated for possible contamination. 

The results qualified due to blank contamination are listed in Attachment 1. 

10 
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DATA aUAUTY EVAlUATION SUMMARY 

Recoveries - Matrix Spike/Matrix Spike Duplicate (Ms/MSD) and Laboratory 
Control Sample (LCS) 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD) and Laboratory Control Sample (LCS) 
recoveries were within acceptable quality controllirnits, except as noted in Table 5 below. 

MSIMSD Recoveries Out of QC Lim~s: Metals 
Charleston Naval Complex, lone E, AOC 56915701578, Charleston, SC 

59501 569S800401 MS/MSD Antimony 43.7'/44.8' 80-120 

77.3'/91.7 

59501 - All Detects-J, non­
detects-UJ 

Lead 

, - out of control limits 

TABLE 6 

Rejected Data 
The rejected data are summarized in Table 6 below. The only compound rejected was 2-
Chloroethyl vinyl ether. This compound is very reactive and is not detected under acidic 
conditions, such as those used in preservation of field samples. 

Data Qualification Summary: Rejected Data 
Charlesfon Naval Complex, lone E, AOC 56915701578, Charleston, SC 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone E, AOC 
569/570/578, at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL 
has been completed. An overall evaluation of the data indicates that the sample handling, 
shipment, and analytical procedures have been adequately completed, and that the 
analytical results should be considered usable as qualified. 

The analytical data had minor QC concerns as indicated above. However, with the 
exception of the single result for 2-chloroethyl vinyl ether that was rejected, it did not affect 
data usability for the analytical results. 

The validation review demonstrated that the analytical systems were generally in control 
and the data results can be used in the decision making process. 

ZE AGe 569 570 578 DV !=;, 11 
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DATA QUAUTY EVALUATION SUMMARY 

MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone E, AOC 569 
TO: 

FROM: 

DATE: 

Tom Wiley /CH2M HILL/ ATL 

Amy Juchem/CH2M Hill/GNA 
Herb Kelly/CH2M HILL/GNA 

April 15, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone E, AOC 569. The samples were collected on March 6, 2002. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for SW-846 8260 Volatile Organic Compounds (VOC). 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process. 



DATA QUAlITY EVAlUATION SUMMARY 

The following primary flags were used to qualify the data: 

[= I Detected. The analyte was analyzed for and detected at the concentration shown. 

Ul Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[UI Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJI Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[RI Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code Definition 
2S Second Source 
BL Blank 
BD Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
BS Blank Spike/LCS 
CC Continuing Calibration Verification 
DL Dilution 
FD Field Duplicate 
HT Holding Time 
IB In-Between (metals - B's -> 1's ) 
IC Initial Calibration 
IS Internal Standard 
LD Lab Duplicate 
LR Concentration exceeded Linear Range 
MD MS/MSD or LCS/LCSD Precision 
MS Matrix Spike/Matrix Spike Duplicate 
aT Other (see DV worksheet) 
PD Pesticide Degradation 
PS Post Spike 
RE Re-extraction/Re-analysis 
SD Serial Dilution 
SS Spiked Surrogate 
TN Tune 

2 



DATA aUAmY EVAlUATION SUMMARY 

Table 1 • Chemical Analytical Methods - Field and Quality Control Samples 

57091 WG E569GWOO3 569GWOO3M1 03106/02 57091001 N X 

57091 WG E569GWOO3 569HWOO3M1 03106/02 57091002 FD X 

57091 WG E569GW004 569GWOO4M1 03/06/02 57091003 N X 

57091 WG E569GWOO5 569GWOO5M1 03106/02 57091004 N X 

57091 WG E569GW05D 569GW05DM1 03106102 57091005 N X 

57091 WO FIELDOC 569EWOO3M1 03/06/02 57091006 EB X 

57091 WO FIELDOC 569lWOO3M1 03/06/02 57091007 TB X 

CODE 

- Groundwater 
- Water OC Samples 

TYPE CODE 

- Equipment Blank 
- Field Duplicate 
Native Sample 
- Trip Blank 

CODE 

I I 

3 



DATA QUAUTY EVAlUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/Q(:. measures that were reviewed during the data 
quality evaluation procedure for organic data. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Method blanks, equipment blanks, and trip blanks were provided for 
this project. Blank samples enable the reviewer to determine if an anaiyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/ analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• Matrix SpikelMatrix Spike Duplicate (MSIMSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

• GClMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

4 



DATA aUAUTY EVALUATION SUMMARY 

Volatile Organic Compounds (VOC) Analyses 
The QA/Q(:. parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Blanks 
The VOC target parameters detected in blank samples are listed in Table 2. 

TABLE 2 
Equipment Blank Contamination: VOCs 
Charleston Naval Complex, Zone E, AOC 569, Charleston, SC 

<1.1 Ilg/L 

57091006 569EWOO3M1 EB <78.01lg/L 

<1.4I'9/L 

57091007 569TVV003M1 TB <43.0Ilg/L 

<1.4 I'9/L 

,4·Dichlorobenzene <1.2 Ilg/L 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

• If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

• If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in Attachment 1. 

5 



DATA QUAlITY EVAlUATION SUMMARY 

Recoveries - LCS 
All Laboratory Control Sample (LCS) recoveries were withln acceptable quality control 
limits, except as noted in Table 3 below. 

TABLE 3 
LGS Recoveries Out of QG Limits: VOCs 
Charleston Naval Complex, Zone E, AOC 569, Charleston, SC 

57091 VBLK01 LCS Chlorome1hane 

Carbon Disulfide 

" - out of control limits 

Field Duplicate Samples 

140.2" 

175.2" 

70-130 

70-130 

57091 - All Detects only­
J 

All Field Duplicate Samples were withln acceptable quality control limits, except as noted in 
Table 4 below. No flags are applied due to Field Duplicate precision. 

TABLE 4 
Field Duplicate RPDs Out of QC Limits: VOGs 
Charleston Naval Complex, Zone E, AOC 572, Charleston, SC 

'" - out of control limits 

6 



DATA aUAUTY EVAlUAnON SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 5. 

TABLES 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone E, AOC 569, Charleston, SC 

Flags were applied to the compounds in the associated samples in the following manner: 

o When the percent Relative Standard Deviation (%RSO) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 

o When the percent difference (%0) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estima ted. 

o When the percent difference (%0) was high in the continuing calibration standards, 
detected compounds were flagged ''1'', as estimated. Non-detected compounds were not 
flagged. 

Rejected Data 
No data was rejected for this sampling event. 

7 



DATA OUAUTY EVALUATION SUMMARY 

Conclusion 
A review of the analytical data submitted regarding the investigation of selected sites in 

Zone E, AOC 569 at the Charleston Naval Complex, Charleston, South Carolina by CH2M 

HILL has been completed. An overall evaluation of the data indicates that the sample 

handling, shipment, and analytical procedures have been adequately completed, and that 

the analytical results should be considered usable as qualified. 

The analytical data had minor QC concerns as indicated above, however, it did not affect 

data usability for those specific results. The validation review demonstrated that the 

analytical systems were generally in control and the data results can be used in the decision 

making process. 

8 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone E, AOC 569 
TO: 

FROM: 

DATE: 

Sam Naik/CH2M HILL/ ATL 

Amy Juchem/CH2M HILL/GNA 
Herb Kelly /CH2M HILL/GNA 

May2,2003 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected AOC 569 in Zone E. The samples were collected on March 4, 2003. 

The specific samples and analytical fractions reviewed are summarized below in 

The Quality Control areas that were reviewed and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 2002) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC). 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

lists the changes in data qualifiers, due to the validation process. 



DATA QUAUTY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 

Ul Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[Ul] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
2C 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 

MS 
aT 
PD 
PS 
RE 

SD 
SS 
TD 
TN 

Definition 
Second Source 
Second Column Confirmation 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's ~ J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Total vs Dissolved 
Tune 

2 



DATA QUALITY EVALUATION SUMMARY 

Table 1 • Chemical Analytical Methods - Field and Quality Control Samples 

75886 E569SB011 569SB01103 ,75886001 SO N 03/04/03 X 
- --- -~---~---

75886 E569SB008 569SB00801 75886002 SO N 0 03104/03 X 
, 

75886 E569SB008 569SB00803 175886003 SO N 03104/03 X , 
75886 E569SB008 569SB00802 175886004 SO N 3 5 03104/03 X , 
75886 E569SB008 569CB00802 175886005 SO FD 03104/03 X 

75886 E569SB009 569SB00901 75886006 SO N 0 1 03/04/03 X 

75886 E569SB009 569SB00903 ,75886007 SO N 03/04/03 X 

75886 E569SB009 569SB00902 [75886008 SO N 3 5 03/04/03 X 

75886 E569SB010 569SB01001 ;75886009 SO N 0 1 03104/03 X 

75886 E569SB010 569SB01003 \75886010 SO N 03/04/03 X 
--- - ----~--.-, 

75886 E569SB010 5698B01002 [75886011 SO N 3 5 03/04/03 X 
I 

75886 E569SB011 569SB01101 175886012 SO N 0 03/04/03 X 

75886 E569SB011 569SB01102 175886013 SO N 3 5 03/04/03 X , 
75886 LABQC 1200390740 ; 1200390740 SQ LB X 

-~ 
75886 E569SB011 569SB01103MS [1200390741 SO MS 03/04/03 X , 
75886 E569SB011 5698B01103S0 ,1200390742 SO SO 03/04/03 X 

75886 LABQC 1200390743 1200390743 SQ BS X 

75886 LABQC 1200391817 1200391817 SQ LB X 

75886 LABQC 1200391818 1200391818 i SQ BS X 

75886 LABQC 1200391819 11200391819 SQ LB X 
----~~--,-- -

75887 FIELOQC 569EB008N1 175887001 WQ EB 03/04/03 X 

75887 FIELOQC 569TB008N1 75887002 
, 

WQ TB 02120/03 X 

75887 LABQC 1200390156 
i 

' 1200390156 WQ LB 

75887 LABQC [1200390159 1200390159 i WQ BS X 
-------_ .. ,_ .. 

3 



,---------
!MATRIX CODE 

SO - Soil Samples 
so - Soil QC Samples 
wa -Water QC Samples 

SAMPLE TYPE CODE 

BS - Blank Spike 
EB - Equipment Blank 
FD - Field Duplicate 
LB - Laboratory Blank 
N - Native Sample 
MS - Matrix Spike 
SD - Matrix Spike Duplicate 
TB - Trip Blank 

ANALYSIS CODE 

vee . Volatile Or nic Compounds 

DATA QUAUlY EVAlUATION SUMMARY 

------------------------

4 



DATA aUAUTY EVALUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Method blanks, trip blanks and equipment blanks were provided for 
this project. Blank samples enable the reviewer to determine if an analyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/ analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

• Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

• GGMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

5 



TABLE 2 

DATA QUAUTY EVALUATION SUMMARY 

Volatile Organic Compounds (VOC) Analyses 
The QA/Q!.: parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Recoveries - Surrogate, MSIMSD and LCS 

All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD) and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
Iiltlbelow. 

Surrogate and MS/MSD Recoveries Out of QC Lim~s: VOG 
Charleston Naval Complex, Zone E, AOC 569, Charleston, SC 

75886 5698B00801 Bromofluorobenzene 125" 59-113 5698B00801 Detects only - J 
(surrogate) 

75886 5698B00903 I Bromofluorobenzene 160" 59-113 5698B00903 Detects only - J 
I (surrogate) 

75887 569EB008Nl Toluene-d8 (surrogate) 87" 88-110 569EB008Nl No flags 
applied (EB) 

• - out of control limits 

Rejected Data 
No data were rejected based upon the validation process for this sampling event. 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone E, AOC 569, 

at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 

completed. An overall evaluation of the data indicates that the sample handling, shipment, 

and analytical procedures have been adequately completed, and that the analytical results 

should be considered usable as qualified. 

The analytical data had minor Q!.: concerns as indicated above, however, it did not affect 

data usability for those specific results. The validation review demonstrated that the 

analytical systems were generally in control and the data results can be used in the decision 

making process. 

6 
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Investigation of Underground Contamination 

Charleston Naval Shipyard - BuDding 1279 

North Charleston, South Carolina 

For 

Landmark ConstlUction Company 

August 1992 

LandRec, Inc. 
Post Office Box 60628 - Columbia, S. C. 29260-0628 

Office (803} 264-'646 Fex 779-8638 
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landRec, Inc. 
Real Estate Reclamation P.O. Box 50528 -"', 

Columbia, S.C. 29250-0528 
(803) 2~-1545 

FAX (803) 779-8538 

Mr. Rick Mixson 
Landmark Construction 
3275 Associate Drive 
North Charleston, SC 29418 

Subject: Tank Removal 

August 26. 1992 

Charleston Naval Shipyard 
Building 1279 

Dear Mr. Mixson: 

On August 18 and 19 landRec was on site at the Naval Shipyard to identify 
and stockpile soils contaminated by leaking underground storage tanks. The concrete 
and crushed rock overburden was removed from the tank area and disposed of at an 
approved landfill. When the tanks were removed, it was discovered that the size of 
the tanks varied from what had been anticipated. Instead of two 2,500 gallon and 
one 3,000 gallon steel tanks, we found one 2,500 galion, one 3,000 gallon and one 
3,500 gallon tanks. All three tanks had contained gasoline. All soils over the tank 
area were screened with a Foxboro 128 hydrogen flame OVA and found to be 
extremely contaminated. See Attachment A for the OVA logs. The soils were 
stockpiled between buildings 1199 and 1279 on a 6 mil waterproof membrane. Soils 
between the tanks were also highly contaminated and were stockpiled. All three 
tanks were excavated on Tuesday. Two hundred fifty (250) gallons of gasoline 
contaminated water were pumped from the tank system and disposed of by AAA 
Petroleum Tank Service of Mt. Pleasant. This company also disposed of the three 
steel tanks. A copy of the disposal manifest for the tank contents Is enclosed as 
Attachment B and the tank disposal certificate is included as Attachment C. Under 
each tank was a 12- concrete ballast which was removed and disposed of at the 
landfill. 

The excavation was divided into quadrants as shown on the site layout plan In 
Attachment D. Soils were screened with the OVA In quadrant 1 until the meter 
reading dropped to an insignificant level at 10.5 feet. A clearance sample was taken 
by General Engineering Company and the quadrant was backfilled with clean material 
to prevent groundwater Infiltration. Screening, excevatlon, stockpiling, sampling and 
backfilling then proceeded to quadrants 2, 3 and 4 In sequence. The excavation 
measured approximately 43' x 43' x 10.5' . -
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When the excavation was finished, composIte samples were taken from the 

stockpile and sent to a laboratory for analysis (SCOHEC lab 10 # 40t11). The 

stockpile was covered with a 6 mil waterproof membrane and bermed with sand as 

shown in the diagram in Attachment E. The stockpile measures approximately 45' x 

45' x 9' and contains approximately 675 cubic yards of soli. 

When the results of the laboratory analysis were received, all samples tested 

very hot. Eight of the ten samples had TPH values ranging from 329 to 6,750 ppm. 

The two samples whose TPH values were below detectable levels had extremely high 

BTEX components (39.02 and 70.66 ppm). All sample results Indicate the need for' 

soil treatment. The laboratory analysis sheets are enclosed as Attachment F. 

landRec appreciates the opportunity of working with you on this project and 

looks forward to doing so again. 

Attachments 

file: report\blg1279.cha 

Sincerely, 

tfZJ' 4. C~/U) 
Paul A. Calvo 
President 
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BORING LOG Page 1 of 4 

Charleston Shipyard 

Bldg. 1279 

8/18/92 

Paul Calvo 

_,,,, .. :77.-,_ 
XG 9:35 1 1000+ fine grain dark brown sand petro 

smell 

XE 9:38 1 1000+ • • 

XD 9:40 1 1000+ • • 

VG 9:42 1 465 • • 

VE 9:43 1 440 • • 

VD 9:45 1 950 • • 

TG 9:50 1 1000+ • • 

TE 9:55 1 1000+ • • 

TO 10:00 1 1000+ • • '-. 
RG 10:05 1 1000+ fine grain black sand • 

RE 10:10 1 1000+ • • 

RD 10:12 1 1000+ • • 

XF 11:30 2.5 1000+ - fine grain gray sand .. 
XG 11:40 5 1000+ • • 

XF 11:50 6 1000+ • • 

RG 1:40 4 1000+ fine grain black sand • 

RF 1:55 6 950+ fine grain brown sand • 

Attachment A 



BORING LOG Page 20f4 .. 

.. "QQ.;:: ... Charleston Shipyard 

'. -._',.,::,., .. :-.. ; .... -. 

!~;p' ........ .\ .. t( Paul Calvo 

TI 7:00 2 1000+ fine grain brown sand petro 
smell 

TI 7:10 3 1000+ 
.. .. 

TI 7:15 5 1000+ fine black sand .. 
SH 7:40 6, 1000+ fine sand .. 
RH 7:45 6 720 fine grain sand .. 
GS 8:03 7 1000+ fine sand .. 
HS 8:20 6 1000+ fine grain gray sand petro 

smell 

SI 10:15 6 600 fine grain gray sand petro 
smell 

RI 10:22 8 820 .. ... 
I RI directed contractor to clean to tan 
l sand thru backfill 

RI 10:28 9 14 fine tan sand no odor 

SH 10:30 Gen Engr Labs collected clearance 

i ; sample. Contractor backfilling 
RTGI. , . 

DR 10:45 5 1000+ fine grain gray sand petro 
I' smell 
L. 

DR 10:55 6 1000+ fine black sand • 
! DR 11:05 7 1000+ fine grain sand • l. 

U 
1 . 
I 

, 
I , . 

1 ! 
I 

Attachment A 
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BORING LOG Page 3 of 4 

JOB:';;;. Charleston Shipyard 

.By: •..••.. · .• ·.·.:·· Paul Calvo 

.~;. _, .•. 1 •• /./:_ 

SE 11 :15 6 1000+ fine grain gray sand petro 
smell 

RO 11 :17 2 1000+ fine grain Y.GYIlGII send a 

SE Gen Engr Labs takes clearance 
sample. Contractor backfills RTCG. 

SE 11:20 7 550 fine grain gray sand petro 
smell 

SE 11 :25 8 350 a • 

SE 11:30 8.5 120 fine grain ... sand a' I 

SE 11:35 10.5 7 fine grain tan sand no odor 

GV 1:25 7 1000+ fine grain black sand a 

GV 1:45 9 24 fine grain gray sand no odor 

GV 1:48 10 8 Gen Engr Labs took clearance no odor 
sample. Contractor backfilling 

TZCG. (tan sand) 

stockpile 

A 2:30 3-5 1000+ fine grain black sand 1 

B 2:42 3-5 1000+ a 2 

C 2:58 3-5 1000+ a 3 

0 3:10 3-5 1000+ a 4 

E 3:22 3-5 1000+ fine grain gray/black sand 5 

F 3:33 3-5 1000+ a 6 

G 3:42 3-5 1000+ a 7 

H 3:50 3-5 1000+ a 8 

I 3:58 3-5 1000+ fine grain gray sand 9 

J 4:06 3-5 1000+ fine grain black sand 10 

Attachment A 



JOB:L:;: ::'!. Charleston Shipyard 

. LQQ~tiQ~f;: Bldg. 1279 

GW 4:15 5 

, - HX 4:18 4 

HU 4:20 3 
, - HU 4:25 5 , 

HU 4:30 7 

HU 4:33 9 

HU 4:40 10 

5:00 

5:30 
, . 

r " 

BORING LOG 

1000+ 

1000+ 

1000+ 

1000+ 

1000+ 

875 

60 

fine grain black sand 

• 

fine sand 

• 

fine grain graylblack sand 

fine nra'AftJ' •• ft sand 

fine tan sand 

Contractor completes backfill 
In TZGI. 

Covers stockpiled solis with 
waterproof membrane. 

L Foxboro Model 128 Detector 
Hydrogen Flame Organic Vapor Meter (OVA) 

! ,­

U 
L 
[ 

I 
o 
n 
n 

Page 4 of 4 

petro 
smell 

• 

• 

• 

• 

• 

no odor 

Attachment A 
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'Jatnes H. Carr & Associates~Inc .• 
Offic~ & L_b~~~t~~i~~ 

P _ 0 _ B~H 902C)9 
C~I~~bi~, SC 29290 

(8/22/92 

t .. ··• 1'<. ... 11 calv!:! 
L",'od ~<:., Inc. 
P • [J. Pm: ~J::\2S 
Cbll.111bia. SC 292:,() 

DEar t-1r. calvo: 

It,,, ·follc .. 1ing a .... ttE rl3\.llts 0' Un par...."tE!rs )'I:LI requested we.r:heck D"1 ycur 
9iIP'IIF.D 5£'fnples Usted belcw. 

Poree!!!: ""I~l tlttlY5is hte tJJalrus lilt P.esttlls IN!s! JJembltll Iml tlolla! • 
(l!11?1'I2 1n!bR I OB·3«2-?2 wcr SIIIU A Latati .. S1!D.Pll 
mt Ii~t '1If1, ~30 pnp - !ll1i' itT !WllI'I2 00:21 351.lI0II II)Ilg 10.000 agtq IOU 
Pm~l!lI! - soUd -v.;, AT te!22m 00:21 2lOD.1IOII egJlt 25.lI0II ~ 874.0 
T~!l!I!!If - !Dlid - 1ST Al cemm 00:21 D.w> ugIlg 25.000l1li"" 874.0 
Etlrrlblllllllt - mlid -v.;J AT 1fl.I221?2 0'):21 ( 25.lI0II ugIlg 25.100 ugJ\J 874.0 
I/IOMS - !Dlid - 1ST At oamm 00:21 356D0.1IOII IIIJII:t 50.000 IIIJII:t 874.1 
Iil!r.eJru 
For !1El """ II'!!, dtlKtim liails and 1f5S lim nllll!5 11'1 3.331 UIi!;ec..llarl. 

ooll1m In ibis! I !<.!-1443-92 !b!n:1 SI.IRE • latiUm Sl!D.PJtE 
mt ligIIl. l\!fl, ~.g prll' - soli' AT l'4!122fI2 00:47 m.tK9 1!I1l, JO.W> IIJ"" IOU 
hrmnt - 511l!d ~ AT I!I22fI2 !'!t:49 262& • .",,1IIJII:t 25.000 l!jIti m .• 
I~llIIIIt - !Gill - 1ST AT I!I22fI2 00:49 1979 • .",,1IIJII:t 25.!!OO II9Il9 m.o 
ElIfrlbnZ!!lf - !11m -v.;y Al U!l221?2 00:49 ( 25.lI0II ugIlg 25.lI0II ogItt 114 •• 
lyl!llf5 - salid - lET AT W71I'12 00:4'1 11700.lI0II IIJIlI 50.000 IIIJI't 87 ... 
I:!!!o!mts: 
Far lIB "'" mt, *~tjm liails "'" less lim YII ... In Lm ~. 

(i!!1I?f/2 la 1bI!. I Gl-lM4-'I2 lbJruSIIIUt ll!I:aU .. S11D7ft.e 
mt I!ghllatl, 50!) ""' - mlU at tI8I22m Oh15 . :m .• ag/lJ 10.0001glt, IOU 
!om .... - mlitl -un AT U1122J'12 OI:1! 411'.lI0II IIg/I:t . 25·8OIIIIIJI'I 114.' 
TIII_ - !D1ItI - 1ST AT UII22m Oh15 1620.000 IIg/I:t 25.000 ugJ\J 874 •• 
ElIfrl~ - mild -un AT fJ8I'Dm II:)! 12!IO.1IOII IIJI't 25.000 IIIJIl9 114.' 
Iylns - mil •• 1ST AT W71J!2 .1:15 llD.1IC611J1't 50.000 ugIt, 114.' 
£l!Bfth. 
FII' J1D ... 1FII, dtlldlm llails .... IllS u... YIIIIIS 1ft 101 ."... n.. 

09mm IIIIb1sr I 111-3«542 lbJru 3IflE. ll'CItilil Sl!D.PIlE 
lKIlIgbtlutl, mI ""' - mild AT 1eI71I'12 01141 MI·""'1IJIlI 10.000 I!III:t 101.5 
l!ttmM - !C1i' -un AT \!81211'/2 . .;.91141 438f.000 IIJI't ~.\IOt I!III:t 874 .. 
10'- • mil. - IlST AT oamm .:. '~h4i .' DlO.1OO .. /If 25.100 IIIJI't 114.' 
ElIfrlblllllllf - soli' -mt At oamm . oiltl ( 25.-11J1't 25.009111J1l9 I!2U 
lyllll5 - 5Dli. - 1ST At Il!t22m 

.~ 
OI~I JII'lIlt.ooo .. 50 •• ", 874.' 

Attachment F 
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o 

fYAmm In~. I 00-34-\!\-'I1 Sr!!rrr SI!!fI.E I loclUm SllU.P1U 
-1lJ1II1IB -

t'm!~t!! 
r ... eJ£llIld IFII, dtlKlim Iioils a!ld "IEc..5 !han Y~II!H •• 191 Itc ... stOll. 

!'!!/I?m In Ito_"" , fYA-34-\r.-~2 _c. SM11 E l"".Ii!!l srOCl'PIlE 
lI'II Ii",t hltl, 5(1~9 ,np - ~.! U AT '!!!1221'11 M:f? ~!'6.000 ~, IM'90 IIj/kJ BOI.~ 

""iell' - !l!lid -1m AT '!!!121m 93:4'1 II!'1MOO 1I9il. 25.00!I1I9Il1 824.0 
lolt:!ll! - ,.lid - l~T AT !'!!1'lZ111 C3~n I!I.OO.OOO tJ9Il, 25.t'90 agit, 1!24.0 
Etl!t!~EIlf - 5C1i~ -!!ST AT '.'Ii!I'll1'l1 93:" 215OG.t'90 IIgIq 25.000 aglkg m.o 
Iylns - !Illid - lET Al «!I22I'12 0314'/ 51400.000 agIk. 5O.000~ 1124.8 
~Sl!S: 
f ... IlB II1II11'11, dtlKlim liaib end 1fS5 u... val1lK 1ft 1Ol1/l)c.f stoon. 

'!!!117m In IbI!t , !l'!-34-\1-'12 _tf!ittRE f l!lcaUI1I STlDJ'IlE 
IFllligllt lutl, l!!?D pr", - !Illid Al '.'Ii!t'll111 !l2:('6 ( 19.000 ag!~, IO.1l!l!) 1IgI., 1!01.5 
e.m ... - solid -1m AT '!!!I'llin 0211'6 1840.000 agIt, 25.QOO .... q 112 ... 
1.1,_ - !l!m - lET Al '.'Ii!I'll111 021!!6 5?2II.000 .. Ilt 25.l'OO ..,.. . flU 
Elhrl~ - !Olld -un AT 001221'12 f'l1l'6 1I:iOII.000 III-Itt 25.900 .. 1124.1 
lyl!OK - mlid - lET AT 1IIlI22I92 11211'6 44400.tIOO IIII't 5O.tIOO~ 124.' 
tcft!!:t!: 
r ... mt IIid 11'11, IItbtUIII Iilil. and II!! u... ,lie 1ft 2U 1m.. IIaIt. 

oomm In!bJst'!'9-3M1H2 _tf9H'tE& l~11l1II STlDJ'1U 
11'11 Iithl flltl, 5O?D pr", - !IOIid AT !M2J'12 Ohlt ( 1O.000lf/q JUDO IfIlJ 1!01.5 
!'!!tzn - !!Iii' -un AI oomm M:1t 2!rIO.000 JI9Ilt 25.900 IIIJI't 1124.8 
Tolu!nt - !Illid -lSI Al 1IIlI'llI11 04114 "'&.1100 ..... , 25.000 .. 1124.1 
EII!yI!lolmne - !IOI1d -un AT 09l22I'l2 ",It mo.GOt .. 25.8 .. 124.0 
lylNs - !!OIid -1ST AT «!171m 04:14 2WO.1IID JI9Iq 50.000..,.. 124.8 
lNm\!: 
Fir IIlB and 11'11, dtlKticIIliails IIIIIIIss tIIIII '/dIllS 1ft 201 U- stoon. 

dlnm In Ibtg , C8-344'/-92 9irrrsm'l£lI utllilll STlDJ'1U 
1PII1~ fIRI, U ..., - !IOI1d AT «!I'llm 01111 B ..... 10.000 ..,.. BDL5 
l!!nnIIf - solid -un lIT OOIZV'l2 04:3'1 mot.GOt 'lilt 25.81f1lJ 124.' 
10'- - !IOI1d - lET AT \II22m 04,3'/ 9400.lI0II """ 25.II1II..,.. 124.' 
EU.,I-- - mlli -un AT 09l22I'l2 04,3'1 ..... ..,.. 25. ... ..,.. 12 ... 
Iyl ... - !IOIu - lET al fIII'llm 
~, 

M,l? ........ "-000 ..,.. 124 .. 

fir IIlB n1Jlll, 1ItIKlilllliaib and I .. U. YIIIB 1ft 101 u.. ............. nwIlla ..... 
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James H. Carr & Associates,Inc.~ 
Offi~~ & L_b~~~~O~i_s 

po _ 0 _ B~>r 90209 
eo1~~bi_, Be 29290 

«YZlI92 

1..-. Paul Cah'O 
La1d RI=c:., Inc. 
P.O. B:.>l ~ 
O:lluabia, 9C 29Z'£J 

Dear 1+-. Calvo: 

Tte follGfing are tte re9.llt .. of tt-e paran-eter-s ya.J ~te:I Ie ctEck en )'1111'"" 

9-tIPYPP.D samples listEd OOlc:w. 
, 

, •• ter hlnl h1vsis h~ InalWs Tilt '"'115 
~l9m 1ft IbR • 11-3450-92 !bIm 9ItU I t.atillo SlIDl'IlE 
11'11 light bl, 5030 prep • SDlid AT fM'lm 05:05 
I!mztnt - S!!I!d -I!J AT 1191221'17 05:05 
T~I_ - !elill - I!T AT Ull22m 05105 
Elllyll!mnnt - .. Ii. -un AT l'tII'l2I'I2 05105 
lylBlE5 - !DUd - UST AT U!I22I'I2 05J05 
ID!!els: 
Far IIEJ II1II11'11, dtlKUIII 11IIls ft Ins tIaIulllK Irt IDlIIIlIe JIaII. 

mmm 1ft Ib!st I OII-lm-92 
TI'IIllght bl, mI .. " • IDlY 
Petmw - SlIIIt! -1m 
T~I_ - !DIY • UST 
Elllyl-.mt - .. U' -mr 
lyl_ - IDlY· !!II 
tt.oaUl 

DttS'll'lE ~ 
AT 
AT 
AT 
AT 
AT 

LanUm SlIDl'IlE 
1!!1'121'12 05130 
!f!1'llI'I2 05:311 
1!!1'121'12 05:)) 
1!!1'121'12 05::10 
1!!1'121'12 051311 

Far IIEJ ... 11'11, dtlKUalliails ... Ins tIaI vahB Irt 101 lillie .... 

O.40Ul 

, ;Jr. 

6l:t.OOO l1li'9 
.. MOO..,.. me.ooo..,., 
".GOt ..,.. 
1110. .. ..,.. 

.m. • ..,.. 
m ... ..,.. 
ltO .. ... ( 2J.00t..,.. 
eo. • ..,.. 

10.«'0 ., 1!OJ.5 
25.Il00 .1 11'14.0 
25.Il00 'til. 824.0 
25.GOt ..,.. 824.0 . 
511." 'til. 1124.0 

801.5 
1124.1 
112 ... 

1124.' 
1124.8 
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AppendixG 



Site: AOC569 
Media: Surface Soil 
Chemical: Arsenic 
CASRN: 
Units: mgIKg 
Station Sample Date Adjusted 
ID ID Collected Data Quaiffier Data Detected 

E569SBool 569S8OO101 10/13/1995 14.8 14.8 YES 
E569SB002 569SB00201 10/13/1995 1.8 = 1.8 YES 
E569SB003 569S800301 10/13/1995 1.7 = 1.7 YES 
E569SB004 569SB00401 10/1311995 12.1 = 12.1 YES 
E569SB005 569SB00501 10/13/1995 0.87 J 0.87 YES 
E569SB007 569SB00701 b 09114/1996 2.9 = 2.9 YES 
E570SB002 570SB00201 11/06/1995 4 = 4 YES 
E570SB003 570SB00301 11/14/1995 9.3 = 9.3 YES 
E570SB004 570SB00401 11/1511995 2.9 = 2.9 YES 
E570SB005 570SB00501 01/1611996 19.8 = 19.8 YES 
E570SB006 570SB00601 01/16/1996 13.4 = 13.4 YES 
E570SB007 570SB00701 01116/1996 13.9 = 13.9 YES 
E570SB008 570SB00801 01116/1996 21.7 = 21.7 YES 
E570SB009 570SB00901 01/16/1996 4 = 4 YES 
E570SB010 570SB0100l 01/16/1996 4.8 = 4.8 YES 
E570SBOll 570SBOll0l 11/20/1995 8.5 = 8.5 YES 
E570SB012 570SB01201 11/15/1995 70.9 = 70.9 YES 
E570SB013 570SB01301 11/06/1995 6.1 = 6.1 YES 
E570SB014 570SB01401 11/06/1995 8 = 8 YES 
E570SB015 570SB01501 11/14/1995 4.9 = 4.9 YES 
E570SBOA4 570SBOA401 09/1211996 4 = 4 YES 
E578SBool 578SB0010l 05116/1996 1.1 = 1.1 YES 
E578SB002 578SB00201 05/16/1996 1.7 = 1.7 YES 
E578SB003 578SB00301 05/16/1996 18 = 18 YES 
E578SB004 578SB00401 05/16/1996 1.7 = 1.7 YES 
E578SB005 578SB00501 05/16/1996 3.8 = 3.8 YES 
E578SB006 578SB00601 05/16/1996 2 = 2 YES 



STATISTICS 

N 
Detects 
FOD 
Mean of Detect 
Min of Detect 
Max of Detect 

Site: 
Media: 
Units: 

Chemical: 
CASRN: 

Best Estimate of Mean (arithmetic) 
Best Estimate of Mean (geometric) 
Nondetects at 112 OL 

95% UPPER CONADENCE LIMITS FOR MEAN 

UCL95 Normal 

AOC569 
Surface Soil 

mglKg 

Arsenic 

27 
27 

100% 
9.580 

0.8700 
70.90 

13.9 
5.4 

YES 

14.1 
1.71 t·statistic 

UCL95 Lognormal 
H·statistic 

~~~.iit:!i;""'~ 

UCL95 Nonparametric 
UCL95 Bootstrap 

95% UPPER TOLERANCE INTERVAL 

UTL95 Normal 
coverage 

UTL95 Lognormal 
coverage 

UTL95 Nonparametric 
coverage 

DISTRIBUTION TESTING 

Population is best described as: 

Wnormal 

Notes: 

2.51 
2.9 

13.9 

33.37658211 
95% 

33.79762532 
95% 

70.90 
95% 

LOGNORMAL 

0.576 

0.972 

0.923 

Summary 

1. If population does not fit normal or lognormal distribution, check Q.Q plots and W·test values. The population may be dose enough to one of those distributions 
to subjectively select a nonnal.or lognonnal distribution. 
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC. 
3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated. 
4. If there is >90% nondetection, it is generally impossible 10 caclulale a UTL or UCL with any level of confidence. 
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