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

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

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

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

NAVBASE on April 1, 1996. 

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

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

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

are performed in accordance with the Final Permit (Permit No. SCO 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 

report the Confirmatory Sampling Investigation (CSI) for Oil/Water Separator (OWS) Areas 

of Concern (AOCs) 711,715, and 718 in Zone I of the CNC. These AOCs were not included 

in the RCRA Facility Investigation (RFI) reports submitted for Zone I because they had not 

been identified as AOCs while the RFI was in progress. CSIs for these units were 

reconunended in the RCRA Facility Assessment (RFA) Revision 1, Charleston Naval Complex 

(Department of the Navy, Southern Division, February 2001). There is no reason to believe 

that hazardous materials have been released from these OWS units. Figure 1-1 illustrates the 

locations of AOCs 711, 715, and 718 within Zone I of the CNC. 

1.1 Background 
22 AOCs 711, 715, and 718 were added to the RCRA Part B permit in 2001. These sites were 

23 designated for CSI because no historical information or visual evidence exists regarding 

24 potential releases of hazardous substances to the environment. The AOCs described in this 

25 CSI report have been investigated as part of other AOCs or Solid Waste Management Units 

26 (SWMUs) within the CNC. As part of the previously investigated AOCs/SWMUs, 

27 environmental samples near the OWSs were collected and evaluated using the CNC RFI 

28 protocol. Additional CSI sampling has been conducted at each OWS to further characterize 

29 the sites, as provided in the Sampling and Analysis Plan for Oil/Water Separator AOCs 711 

30 through 720, Charlestoll Naval Complex (CH2M-Jones, 2002a). The OWS AOCs discussed in 

31 this CSI report are proposed for No Further Investigation (NFl) and No Further Action 
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1 (NFA) status on the basis of a lack of potential threat to human health or the environment, 

2 which is based on the results of the previous RFI and the additional sampling. 

3 1.2 Physical Setting 
4 AOCs 711, 715, and 718 are located within Zone I. The physical setting of Zone I is discussed 

5 in detail in Section 2 - NA VBASE Physical Setting of the Zone I RFI Report, Revision 0 (EnSafe 

6 Inc. [EnSafe], 1999). The RFI report includes a discussion of the regional setting, geologic 

7 and hydrogeologic conditions, and climate of the CNC. Excerpts of this discussion are 

8 presented in an appendix (Appendix I), which has been added to this Revision 1 CSI Report. 

9 The area around AOCs 711, 715, and 718 is zoned in the land use plan for future general 

10 business use (B-2). 

11 Potentiometric surface maps of the shallow and deep groundwater aquifers are presented in 

12 Figures 1-2 and 1-3. These maps were prepared by EnSafe from measurements taken on 

13 January 20,1998. The shallow groundwater map in Figure 1-2 indicates that the flow 

14 direction at AOC 711 is toward the Cooper River. Figure 1-2 also indicates a groundwater 

15 mound beneath Building 681, which influences flow toward the Cooper River at AOC 715, 

16 but implies a southerly flow component at AOC 718. The deep groundwater map in Figure 

17 1-3 indicates flow toward the river. The groundwater in Zone I is also expected to have a 

18 tidal influence. 

19 1.3 Potential Receptors 
20 The potential receptors for Zone I sites are discussed in detail in Section 6 - Fate and 

21 Transport, Section 7 - Human Health Risk Assessment, and Section 8 - Ecological Risk 

22 Summary of the Zone I RFI Report, Revision O. Because the investigated units are below 

23 grade, potential releases from the OWS AOCs would likely impact subsurface soil and 

24 groundwater. Thus, direct exposure concern from potential releases from these OWS units is 

25 minimal, due to the absence of surface exposure media. 

26 1.4 Report Organization 
27 This CSI Report, AOCs 711, 715, and 718, Zone I, Revision 1 has been revised according to 

28 SCDHEC comments and responses from the CSI Report, AOCs 711, 715, and 718, Zone I, 

29 Revision 0 issued by CH2M-Jones on September 19, 2002. Comments and responses are 

30 contained in Appendix J of this Revision 1 CSI Report. 
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1 This CSI Report consists of the following sections, including this introductory section: 

2 1.0 Introduction - Presents the purpose of the report and general information regarding 

3 the facility setting and potential receptors at the AOC sites. 

4 2.0 AOC 711 CSI - Oil/Water Separator at Building NS200- Presents a description of 

5 AOC 711 and summarizes the results for samples collected in the vicinity of the site. 

6 3.0 AOC 715 CSI - OilIWater Separator at Building 681- Presents a description of AOC 

7 715 and summarizes the results for samples collected in the vicinity of the site. 

8 4.0 AOC 718 CSI - Former Oil/Water Separator at Building 681- Presents a description of 

9 AOC 718 and summarizes the results for samples collected in the vicinity of the site. 

10 5.0 CSI Conclusions and Recommendations-Provides conclusions and recommendations 

11 regarding potential contamination at the sites. 

12 6.0 References - Lists the references used in this document. 

13 Appendix A contains photographs of the AOC 711, 715, and 718 areas. 

14 Appendix B contains data summary tables for AOC 711 samples. 

15 Appendix C contains data validation summaries for AOC 711, 715, and 718 samples. 

16 Appendix D contains DPT Groundwater Sample Logs for AOC 711 and AOC 715. 

17 Appendix E contains data summary tables for AOC 715 samples. 

18 Appendix F contains record drawings for the OWS at Building 681. 

19 Appendix G contains data summary tables for AOC 718 samples. 

20 Appendix H contains data summary tables for SOC EN013 (Laboratory Blank Data). 

21 Appendix I contains excerpts from the Zone f RFI Report, Revision 0 (EnSafe, 1996). 

22 Appendix J contains responses to SCDHEC comments made regarding the CSf Report, AOCs 

23 711, 715, 718, Zone f, Revision a (CH2M-Jones, 2002c). 

24 All tables and figures appear at the end of their respective sections. 
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1 2.0 AOC 711 CSI - OillWater Separator at 
2 Building NS200 

3 2.1 Description of Aoe 711 
4 AOC 711 is described in the 2001 RFA as the OWS located at Building 200. Building 200 was 

5 previously used by the Navy as the Port Services Building, and is currently used by the 

6 National Oceanographic Atmospheric Administration (NOAA) as their Coastal Service 

7 Center (CSC Building 2). An OWS serviced effluent from the floor drains in the building's 

8 boiler room and from the 11 ft x 55 ft vehicle wash pad northeast of the building. There is no 

9 evidence suggesting management of hazardous materials at AOC 711. Figure 2-1 shows an 

10 aerial photograph dated 1997 of Building 200 and the OWS. Photographs of AOC 711 are 

11 presented in Appendix A. 

12 Building 200 was constructed in 1954 for offices and navigation control of the shipyard. No 

13 information could be identified relating to the age of the OWS or its period of service. The 

14 1996 removal report for a fuel oil underground storage tank (UST) located east of the 

15 building and upgradient of the OWS indicates that the OWS had been taken out of service in 

16 or before 1996 (the monitoring wells associated with the fuel oil UST investigation were 

17 removed). The area surrounding Building 200 is paved with asphaltic concrete. Surface 

18 water within the concrete wash pad is directed toward two catch basins that led to the OWS 

19 and the sanitary sewer. The topography surrounding the OWS area is level; surface water 

20 may be expected to flow toward the Cooper River, which is located approximately 120 ft 

21 north of AOC 711. Groundwater is also expected to flow toward the river (see Figure 1-2), 

22 although a tidal component of flow may exist. The depth to groundwater in this area is 

23 estimated at apprOximately 3 feet below land surface (ft bls). 

24 The OWS is a 4.3-ft deep, 6 ft x 4 ft rectangular concrete and steel structure, with a steel 

25 cover at surface grade. The unit currently contains approximately 3 ft of water. Adjacent 

26 signs indicate that it no longer drains to the sanitary sewer. A 1,00D-gallon oily waste 

27 holding tank has been reported adjacent to the OWS. The OWS and oily waste tank are 

28 considered the OWS system. 
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1 2.2 Environmental Sampling at AOe 711 
2 Soil and groundwater samples were collected in the AOC 711 area for the Zone L, SWMU 37 

3 RFI. The OWS system at Building 200 and its connection with the sanitary sewer were 

4 specifically investigated as a potential release area to surrounding soils and grolmdwater. 

5 Figure 2-2 presents the Zone L RFI samples collected in the vicinity of AOC 711. Within 10 

6 feet of AOC 711, subsurface soil at two locations and surface soil from three locations were 

7 sampled from borings, and one monitoring well located near AOC 711 was originally 

8 installed to evaluate groundwater for the Zone L RFI. The complete data sets for the Zone L 

9 samples are located in the Zone L RFI Report, Revision 0 (EnSafe, 1998). 

10 For the AOC 711 CSI, one additional grOlmdwater sample was collected on the north 

11 (downgradient) side of the OWS, and samples of sludge and water were collected from 

12 inside the OWS. The data set for the AOC 711 samples is presented in Appendix B of this 

13 report. Data validation summaries for the 2002 data are presented in Appendix C. The AOC 

14 711 and the Zone L sample results are described below. 

15 2.2.1 Soil Samples 
16 In 1997, three surface soil and two subsurface soil samples were collected arolmd the OWS 

17 system for the SWMU 37 RFI. The subsurface soil samples were collected from 3 to 5 ft bls, 

18 intended to include soil most likely to have been impacted by a potential release from the 

19 OWS piping and base (4.3 ft bls) Samples from stations LI037SB005, LI037SB006, and 

20 LI037SB008 were analyzed for cyanide, polychlorinated biphenyls (PCBs), pesticides, 

21 volatile organic compOlmds (VOCs), semivolatile organic compounds (SVOCs), and metals. 

22 Borings at LI037SB005 and LI037SB008 were sampled for both surface and subsurface soil, 

23 only surface soil was collected at LI037SB006. 

24 Analytes detected in the surface soil samples are listed in Table 2-1 and analytes detected in 

25 subsurface soil are listed in Table 2-2. Surface soil concentrations were compared to 

26 unrestricted land use risk-based concentrations (RBCs) from the US. Environmental 

27 Protection Agency (EPA) Region III October 2000 tables, adjusted for a hazard index 

28 (HI)=O.l, and to soil screening levels (SSLs) from the EPA Soil Screening Guidance, Appendix A 

29 (1996). SSLs were adjusted for dilution attenuation factors (DAFs) of 1.0 for VOCs and 10 for 

30 other analytes. Subsurface soil concentrations were compared to SSLs only. Soil metals 

31 concentrations were also compared to background concentrations for subsurface or surface 

32 soil from Zone I grid samples, and benzo[alpyrene equivalents (BEQs) were compared to 

33 CNC sitewide reference concentrations. 
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1 The results of the soil screening analyses using the criteria described are discussed below. 

2 Any chemicals exceeding the screening criteria are identified as chemicals of potential 

3 concern (COPCs). 

4 Metals in Soil Samples 
5 With few exceptions, the detected metals in the soil samples were at concentrations within 

6 their background ranges for Zone I or were below the screening criteria. As presented in 

7 Tables 2-1 and 2-2, no metals concentrations exceeded unrestricted (i.e., residential) land use 

8 RBCs (adjusted for HI=O.I) or SSLs (DAF=10), along with background concentrations. No 

9 metal COPCs were identified in the soil samples. 

10 VOCs in Soil Samples 
11 As shown in Table 2-1, traces of toluene and xylenes were detected in surface soil at sample 

12 location LI037SB005. The concentrations of these compounds did not exceed unrestricted 

13 land use RBCs or SSLs. The source for these compounds is not clear, although it is not likely 

14 that potential releases from a subsurface OWS could have impacted surface soil. No VOCs 

15 were detected in subsurface soil. No VOC COPCs were identified in the soil samples. 

16 SVOCs in Soil Samples 
17 As shown in Table 2-1, SVOCs primarily related to petroleum hydrocarbons were detected 

18 in the surface soil samples at concentrations less than anthropogenic background 

19 concentrations at CNC. No SVOCs were detected in subsurface soil. No SVOC COPCs were 

20 identified in the soil samples. 

21 Pesticides and PCBs in Soil Samples 
22 PCBs were not detected in soil samples at AOC 711. As presented in Tables 2-1 and 2-2, low 

23 concentrations of pesticides were detected in both surface and subsurface soil. These are 

24 likely related to routine maintenance of the landscaped area on the east side of the AOC. 

25 Pesticide concentrations were all less than unrestricted land use RBCs and SSLs. No 

26 pesticide or PCB COPCs were identified in the soil samples. 

27 2.2.2 Groundwater Samples 
28 In 1997, groundwater monitoring well LI037GW001 was specifically installed at the OWS 

29 system for the Zone L SWMU 37 investigation. As reported in the Zone L RFI report, this 

30 monitoring well was sampled in 1997 for cyanide, VOCs, SVOCs, PCBs/pesticides, and 

31 metals. The well construction log for LI037GWOOI was presented in the Zone L RFI report. 
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1 Groundwater was also sampled by direct-push technology (DPT) from I711GPOOl, located 

2 within a foot of the OWS between the OWS and the wash pad. The sample screened from 8 

3 to 12 ft bls was analyzed for VOCs, SVOCs, and PCBs/pesticides; metals were not analyzed 

4 from the DPT sample because of the high turbidity expected in the sample. A log of the 

5 groundwater sample is presented in Appendix D. 

6 Analytes detected in groundwater from LI037GWOOl and 1711GPOOI are listed in Table 2-3. 

7 Concentrations were compared to maximum contaminant levels (MCLs); where MCLs do 

8 not exist they were compared to tap water RBCs from the EPA Region III October 2000 

9 tables, adjusted for HI=O.l. Metals concentrations were also compared to background 

10 reference concentrations (BRCs) for shallow groundwater from Zone I. 

11 As seen in Table 2-3, metals were detected in the monitoring well sample below applicable 

12 MCLs, RBCs, and BRCs. Trace concentrations of acetone, 1,2-OCE, and DDT were detected 

13 in the DPT sample; none exceeded MCLs. No SVOCs or PCBs were detected in the DPT or 

14 the monitoring well samples. No COPCs were identified in groundwater at AOC 711. 

15 2.2.3 OWS Contents Sampling 
16 In 2002, a sample of sludge and a water sample were collected from the OWS and analyzed 

17 for VOCs, SVOCs, PCBs/pesticides, and metals. As discussed in the Data Validation 

18 Summary Report, a laboratory oversight required the recollection and reanalysis of the 

19 sludge sample for VOCs. The original data were provided by the laboratory, however, they 

20 were qualified with an "5," to be used for screening purposes only, due to the problems 

21 identified by the laboratory. The resampling data, however, met all applicable QC 

22 requirements. 

23 Tables 2-4 and 2-5 present analytes detected in the OWS. The analytes detected in the OWS 

24 are discussed briefly below. 

25 Metals in OWS Contents 

26 Metals were detected in both sludge and water samples at concentrations comparable to 

27 background values for both surface soil and shallow groundwater. It is suspected that 

28 surface soil from the surrounding area makes up a majority of the sludge in the OWS. 

29 VOCs in OWS Contents 

30 Trace concentrations of VOCs, primarily petroleum hydrocarbons, were detected in the 

31 OWS sludge. Only acetone was detected in the OWS water sample. 
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1 SVOCs in OWS Contents 
2 Trace amounts of polycyclic aromatic hydrocarbons (P AHs) were identified in the OWS 

3 sludge. Concentrations are similar to those found in the surface soil surrounding the site. 

4 Only bis(2-ethylhexyl)phthalate and fluoranthene were detected in the water sample, at 

5 trace concentrations. 

6 Pesticides and PCBs in OWS Contents 
7 Trace amounts of pesticides were detected in the sludge sample, similar to the soil 

8 concentrations. No PCBs were detected in the sludge sample. No pesticides or PCBs were 

9 detected in the water sample. 

10 2.3 Investigation Summary - AOC 711 
11 Metals detected in soil and groundwater samples at AOC 711 indicated naturally occurring 

12 concentrations and not impacts from suspected releases from the OWS system at Building 

13 200. Although traces of organic compounds and pesticides were detected in the soil and 

14 groundwater samples collected in the vicinity of AOC 711, the concentrations were 

15 reflective of the general industrial setting at CNC and influenced by the proximity of 

16 landscaping activities, and not specific to OWS operations. No COPCs were identified in 

17 soil or groundwater from around the OWS at AOC 711. The current contents of the OWS do 

18 not indicate a threat to the site groundwater. Therefore, no removal actions are needed for 

19 the contents of the OWS. 

20 2.4 AOC 711 CSI Conclusions and Recommendations 
21 The following conclusions may be applied to the OWS system at AOC 711: 

22 • The OWS system was taken out of service in or before 1996. No construction details have 

23 been located for the system. 

24 • Soil and groundwater samples were collected adjacent to the OWS system specifically to 

25 investigate the OWS system, as provided in the approved Zone L RFI Work Plan and the 

26 Sampling and Analysis Plan for Oil/Water Separator AOes 711 through 720, Charleston Naval 

27 Complex (CH2M-Jones, 2002a). 

28 • Soil and groundwater samples analyzed for the full suite of analytes including VOCs, 

29 SVOCs, PCBs, pesticides, and metals indicate no copes at AOC 711, and none were 

30 identified above either detection limits or screening criteria. Thus, no releases of 

31 significance from the OWS system are noted. 
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1 It is concluded that sufficient data exist to evaluate AOC 711, and that no COCs have been 

2 identified within the media that would have been impacted by a potential release from the 

3 OWS. Therefore, NFA status is recommended for this site. 
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TABLE 2·1 
Analytes Detected in Surface Soil at AOe 711 
Conflrmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

EPA Surface Soil 
Sampte Date Concentration Region III Background 

Parameter Location Sampled (mg/kg) Qualifier RBC' SSLb Range' 

Metals 

Aluminum lI037SB005 05/19/1997 7,490 = 7,BOO NL 3,470·27,400 

lI037SB006 06/09/1997 4,590 = 

lI037SBOOB 06/0911997 7,120 = 

Arsenic lI037SB005 05/19/1997 4.5 = 0.43 15 0.46·20 

Barium lI037SB005 05/19/1997 15.7 J 550 BOO 7.B - 43 

lI037SB006 06/09/1997 10.2 = 

lI037SBOOB 06/09/1997 14.1 = 

Beryllium lI037SB005 05/19/1997 0.46 J 16 32 0.34 -0.95 

lI037SB006 06/09/1997 0.36 J 

Cadmium lI037SB005 05/19/1997 0.26 J 7.B 4 0.13·0.61 

lI037SB006 06/09/1997 0.51 J 

lI037SBOOB 06/09/1997 0.14 J 

Calcium lI037SB005 05/19/1997 25,400 = NL NL 1,670 . 59,500 

lI037SB006 06/09/1997 190,000 = 

lI037SBOOB 06/0911997 1,360 

Chromium, Total lI037SB005 05119/1997 19.0 J 210" 19 7.5·54 

lI037SB006 06/09/1997 9.9 = 

lI037SBOOB 06/0911997 7.9 = 

Cobalt lI037SB005 05/19/1997 2.5 J 470 1,000 0.64·5.B 

lI037SB006 06/0911997 4.1 = 

lI037SBOOB 06/0911997 0.6 J 

Copper lI037SB005 05/19/1997 6.2 ; 310 5,300 2.4·556 

lI037SB006 06/09/1997 10.3 ; 

lI037SBOOB 06/09/1997 3.9 = 

Iron lI037SB005 05/19/1997 6,220 = 2,300 NL 1,730 . 22,700 

lI037SB006 06/09/1997 4,710 
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TABtE2-1 
Analytes Detected in Surface Soil at AOe 711 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

EPA Surface Soil 
Sample Date Concentration Region III Background 

Parameter Location Sampled (mg/kg) Qualifier RBCa SSL" RangeC 

Iron Ll037SB008 06/09/1997 3,800 = 2,300 Nt 1,730 - 22,700 

Lead Ll037SB005 05/19/1997 9.3 = 400· 400 5.0 - 203 

Ll037SB006 06/0911997 6.5 = 
Ll037SB008 06/09/1997 10.3 = 

Magnesium Ll037SB005 05/19/1997 1,080 = NL NL 424 - 3,820 

Ll037SB006 06/09/1997 2,060 = 
Ll037SB008 06/09/1997 313 = 

Manganese Ll037SB005 05/19/1997 61.5 = 160 480 15 - 426 

Ll037SB006 06/09/1997 319 = 
Ll037SB008 06/09/1997 49.2 = 

Mercury Ll037SB008 06/09/1997 0.04 = 2.3 0.13 - 0.47 

Nickel Ll037SB005 05/19/1997 7.0 J 160 65 1.5 - 18 

Ll037SB006 06/09/1997 7.2 = 
Ll037SB008 06/09/1997 2.4 J 

Potassium Ll037SB005 05/19/1997 514 J NL NL 493 - 2,730 

Ll037SB006 06/09/1997 416 J 

Ll037SB008 06/09/1997 169 J 

Selenium Ll037SB005 05/19/1997 0.85 = 39 2.5 0.50-1.1 

U037SB006 06/09/1997 0.54 J 

Sodium U037SB005 05/19/1997 788 = NL NL 181 - 2,030 

U037SB006 06/0911997 272 J 

U037SB008 06/09/1997 146 J 

Tin U037SB005 05/1911997 1.5 J 4,700 NL 0.98 - 7.5 

Vanadium U037SB005 05119/1997 17.2 = 55 3,000 8.5 - 53 

Ll037SB006 06/09/1997 11.7 = 
U037SB008 06/09/1997 8.3 = 

Zinc U037SB005 05/19/1997 27.3 = 2,300 6,000 5.9 - 150 
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TABLE 2-1 
Analytes Detected in Surface Soil at AOC 711 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

EPA Surface Soil 
Sample Date Concentration Region III Background 

Parameter location Sampled (mg/kg) Qualifier RBC' SSLb Range' 

Zinc Ll037SB006 06/0911997 64.2 = 2,300 6,000 5.9-150 

Ll037SBOOB 06/09/1997 14.6 = 

Pesticides 

Endrin Ketone Ll037SBOOB 06/09/1997 0.013 J 2.3 O.S NA 

gamma-Chlordane Ll037SB006 06/0911997 O.OOlB J 1.B S NA 

p,p'-DDE Ll037SBOOS 05119/1997 0.018 = 1.9 27 NA 

Ll037SBOO6 06/09/1997 0.012 = 
Ll037SBOOB 06/09/1997 0.022 = 

p,p'-DDT Ll037SBOOB 06/09/1997 0.020 J 1.9 16 NA 

Semivolalile Organic Compounds 

BEQs Ll037SBOOS OS/19/1997 0.439 = 0.OB7 NA 1.304" 

Ll037SBOOB 06/09/1997 0.S84 = 

Benzo[alAnthracene Ll037SBOOS OS/19/1997 0.03B J 0.B7 0.616 

Ll037SBOOB 06/09/1997 0.120 J 

Benzo[alPyrene Ll037SBOOB 06/09/1997 O.lBO J 0.OB7 4 0.S9B 

Benzo[blFluoranthene Ll037SBOOS OS/19/1997 0.03B J 0.B7 2.S 0.60B 

Ll037SBOOB 06/09/1997 0.140 J 

Benzo[g,h,11Perylene Ll037SB008 06/09/1997 0.130 J Nl NL NA 

Benzo[klFluoranthene Ll037SBOOS OS/19/1997 0.03B J 8.7 2S 0.S96 

Ll037SB008 06/09/1997 0.190 J 

Chrysene Ll037SBOOS OS/19/1997 O.OSO J B7 80 0.62 

Ll037SBOOB 06/09/1997 0.140 J 

Fluoranthene Ll037SB005 OS/19/1997 0.062 J 310 2,100 NA 

Ll037SBOOB 06109/1997 0.210 J 

Indeno(1,2,3- Ll037SBOOB 06/0911997 0.110 J 0.B7 7 NA 
c,d)pyrene 
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TABLE 2-1 
Analytes Detected in Surface Soil at AOe 7t 1 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

EPA Surface Soil 
Sample Date Concentration Region III Background 

Parameter Location Sampled (mglkg) Qualifier RBC' SSLb Range· 

Phenanthrene Ll037SBOOB 06/09/1997 0.160 J NL NL NA 

Pyrene Ll037SB005 05/19/1997 0.059 J 230 2,100 NA 

Ll037SBOOB 06/09/1997 0.210 J 

Volatile Organic Compounds 

Toluene Ll037SB005 05/19/1997 0.003 J 1,600 0.6 NA 

Xylenes, Total Ll037SB005 05/19/1997 0.002 J 16,000 9 NA 

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

a Unrestricted (Le., residential) land use risk-based concentrations (RBCs) are taken from EPA Region III RBC 
Tables, October 2000, adjusted for hazard index (HI)=O.I. 

b Soil screening levels (SSLs) from EPA Soil Screening Guidance: Users Guide; dilution attenuation factor 
(DAF)=1.0 for VOCs, DAF=10 for others . 

• Background Range values for metals are the minimum and maximum concentrations detected in Zone I grid 
samples. 

d RBCs for Total Chromium and Lead from EPA Region IX PRG Tables, November 2000. 

e Background values for BEQs and its components are from base-wide background concentrations. 

NA Not available 

NL Not listed 

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

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or the 
value was detected below the laboratory's quantification limil. 
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TABLE 2-2 
Analytes Detected in Subsurface Soil at AOe 7t 1 
Confirmatory Sampling Investigation Report, AGCs 711,715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Subsurface Soil 
Parameter Location Sampled (mglkg) Qualifier SSLa Background Rangeb 

Metals 

Aluminum Ll037SB005 05/19/1997 3,760 ; NL 4,590 - 11,700 

Ll037SB008 06/09/1997 7,630 ; 

Arsenic Ll037SB005 05/19/1997 2.1 ; 15 0.88 - 4.4 

Ll037SBOO8 06/09/1997 4.2 ; 

Barium Ll037SB005 05/19/1997 7.8 J 800 9.5 - 19 

Ll037SB008 06/09/1997 15.8 ; 

Beryllium Ll037SB005 05/19/1997 0.25 J 32 0.33 - 0.51 

Ll037SB008 06/09/1997 0.38 J 

Cadmium Ll037SB005 05/19/1997 0.17 J 4 0.48 

Ll037SB008 06/09/1997 0.36 J 

Calcium Ll037SB005 05/19/1997 6,570 J NL 528 - 63,900 

Ll037SB008 06/09/1997 24,100 ; 

Chromium, Total Ll037SB005 05/19/1997 10.5 J 19 7.6 - 41 

Ll037SB008 06/09/1997 22.9 ; 

Cobalt Ll037SB005 05/19/1997 1.5 J 1,000 2.1 - 2.2 

Ll037SB008 06/09/1997 1.8 J 

Copper Ll037SB005 05/1911997 6.7 ; 5,300 1.2-12 

Ll037SB008 06/09/1997 10.8 ; 

Iron Ll037SB005 05/19/1997 3,270 ; NL 3,730 - 7,250 

Ll037SB008 06/09/1997 6,650 ; 

Lead Ll037SB005 05/19/1997 8.3 ; 400 3.1 -7.2 

Ll037SB008 06/09/1997 15.9 ; 

Magnesium Ll037SB005 05/19/1997 528 J NL 196 - 3,990 

Ll037SB008 06/09/1997 1,340 ; 

Manganese Ll037SB005 05/19/1997 25.2 ; 480 8.6 - 55 

Ll037SB008 06/09/1997 54.7 ; 
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TABLE 2-2 
Analytes Detected in Subsurface Soil at AOe 711 
Confirmatory Sampling Investigation Report, AOCs 711,715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Subsurface Soil 
Parameter Location Sampled (mg/kg) Qualifier SSL· Background Range" 

Mercury Ll037SB008 06/09/1997 0.06 = ND 

Nickel Ll037SB005 05/19/1997 3.7 J 65 3.5 - 16 

Ll037SB008 06/09/1997 7.0 = 

Potassium Ll037SB005 05/19/1997 231 J NL 930- 2,230 

Ll037SB008 06/09/1997 450 J 

Selenium Ll037SB008 06/0911997 0.60 J 2.5 0.59 -1.4 

Sodium Ll037SB005 05/19/1997 214 J NL 226 - 1,770 

Ll037SB008 06/09/1997 325 = 

Tin Ll037SB005 05119/1997 1.8 J NL NA 

Vanadium Ll037SB008 06/09/1997 18.8 = 3,000 11 - 24 

Zinc Ll037SB005 05/19/1997 23.5 = 6,000 4.7 - 29 

Ll037SB008 06/09/1997 53.0 = 

Pesticides 

Alpha-chlordane Ll037SB005 05/1911997 0.0021 = 5 NA 

Ll037SB008 06/09/1997 0.0380 = 

Gamma-chlordane Ll037SB005 05/19/1997 0.0036 = 5 NA 

Ll037SB008 06/09/1997 0.1300 = 

Heptachlor Epoxide Ll037SB008 06/09/1997 0.058 0.35 NA 

p,p'-DDD Ll037SB005 05/1911997 0.0094 = 8 NA 

p,p'-DDE Ll037SB005 05/19/1997 0.018 = 27 NA 

Ll037SB008 06/09/1997 0.0056 = 

p,p'-DDT L1037SB008 06/09/1997 0.0072 J 16 NA 

• Soil screening levels (SSLs) from EPA Soil Screening Guidance: Users Guide; dilution attenuation factor (DAF)=1.0 
for VQGs, DAF=10 for others. 

b Background Range values for metals are minimum and maximum concentrations detected in Zone I grid samples. 

NA Not available 

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

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

OWSAOC71171S71 acSI REV1.00C 2-12 



CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 2-3 
Analytes Detected in Groundwater at AOC 711 
Confirmatory Sampling Investigation Report, AGCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Date Concentration 
Parameter Location Sampled (pgll) Qualifier MCURBC Zone I BRC 

Metals 

Aluminum Ll037GWOOl 07/25/1997 381 = 3,700 1,440 

Antimony Ll037GWOOl 07/2511997 1.9 J 6 3-6" 

Arsenic Ll037GWOOl 07/25/1997 4.0 J 50 23 

Barium Ll037GWOOl 07/25/1997 17.5 = 2,000 110 

Calcium Ll037GWOOl 07/25/1997 154,000 = NL 39,000 -
980,000 " 

Chromium, Total Ll037GWOOl 07/25/1997 2.1 J 100 14.3 

Copper Ll037GWOOl 07/25/1997 3.8 J 1,300 4.4 

Iron Ll037GWOOl 07/25/1997 6,390 = 1,100 49 - 31,900" 

Magnesium Ll037GWOOl 07/25/1997 27,100 = NL 8,580 -
1,410,000 " 

Manganese Ll037GWOOl 07/25/1997 207 = 73 5,430 

Nickel Ll037GWOOl 07/25/1997 3.0 J 73 13.3 

Potassium Ll037GWOOl 07/25/1997 13,900 = NL 7,060 -
550,000 " 

Sodium Ll037GWOOl 07/2511997 46,000 = NL NA 

Vanadium Ll037GW001 07/25/1997 1.9 J 26 14 

Zinc Ll037GWOOl 07/25/1997 8.5 J 1,100 24.4 

Volatile Organic Compounds 

1,2-Dichloroethene 1711GPOOI 06117/2002 0.32 J 70 NA 
(total) 

Acetone 1711GPOOI 06/17/2002 3.7 J 61 NA 

cis-l,2- 1711GP001 06/17/2002 0.32 J 70 NA 
Dichloroethylene 

Pesticides 

p,p'-DDT 1711GPOOI 06117/2002 0.0069 J 0.2 NA 
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TABLE 2·3 
Analytes Detected in Groundwater at AOC 711 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Parameter Location 
Date 

Sampled 
Concentration 

(pgIL) Qualifier 

All values are presented in units of micrograms per liter (pg/l). 

MCLJRBC Zone I BRC 

RBCs are listed in italics where no primary MCl exists. RBCs are from EPA Region III RBC (October 
2000) table, adjusted for HI = 0.1 

• Range of grid sample concentrations; no BRC calculated. 

BRC Background Reference Concentration 

NA Not available 

Nl No MCl or RBC listed 

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

J Indicates an estimated value. One or more quality control (OC) parameters were outside control 
limits or the value was detected below the laboratory's quantification limit. 
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TABLE 2-4 
Analytes Detected in OWS Sediment at AOe 711 
Confirmatory Sampling Investigation Report, AGCs 711,715, and 718, Zone I, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample Date Concentration Background Background 

Parameter Location Sampled (mglkg) Qualifier SSLa Range Range 

Metals 

Aluminum 1711VAOWS 06/06/2002 3,630 = NL 3,470 - 27,400 4,590 - 11,700 

Arsenic 1711VAOWS 06/06/2002 3.13 = 15 0.46 - 20 0.88 - 4.4 

Barium 1711VAOWS 06/06/2002 27 J 800 7.8 - 43 9.5 - 19 

Beryllium 1711VAOWS 06/06/2002 0.191 J 32 0.34 - 0.95 0.33 - 0.51 

Cadmium 1711VAOWS 06/06/2002 0.856 J 4 0.13 - 0.61 0.48 

Calcium 1711VAOWS 06/06/2002 24,700 = NL 1,670 - 59,500 528 - 63,900 

Chromium, Total 1711VAOWS 06/06/2002 26.5 = 19 7.5 - 54 7.6 - 41 

Cobalt 1711VAOWS 06/06/2002 4.98 J 1,000 0.64 - 5.8 2.1 - 2.2 

Copper 1711VAOWS 06/06/2002 30.4 = 5,300 2.4 - 556 1.2 - 12 

Iron 1711VAOWS 06/0612002 8770 = NL 1,730 - 22,700 3,730 - 7,250 

Lead 1711VAOWS 06/06/2002 35.2 = 400 5.0 - 203 3.1 -7.2 

Magnesium 1711VAOWS 06/06/2002 932 J NL 424 - 3,820 196 - 3,990 

Manganese 1711VAOWS 06/06/2002 83.9 = 480 15 - 426 8.6 - 55 

Mercury 1711VAOWS 06/06/2002 0.01 J 1 0.13 - 0.47 ND 

Nickel 1711VAOWS 06/06/2002 7.26 J 65 1.5 - 18 3.5 - 16 

Potassium 1711VAOWS 06/06/2002 378 J NL 493 - 2,730 930 - 2,230 

Sodium 1711VAOWS 06/06/2002 448 J NL 181 - 2,030 226 - 1,770 

Vanadium 1711VAOWS 06/06/2002 16.7 = 3,000 8.5 - 53 11 - 24 

Zinc 1711VAOWS 06/06/2002 383 6,000 5.9 - 150 4.7 - 29 

Pesticides 

Alpha-chlordane 1711VAOWS 06/06/2002 0.0011 J 5 NA NA 

Endosulfan Sulfate 1711VAOWS 06/06/2002 0.0016 J 9 NA NA 

Endrin Aldehyde 1711VAOWS 06/06/2002 0.0038 J 0.5 NA NA 
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TABLE 2-4 
Analytes Detected in OWS Sediment at AOe 711 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample Date Concentration Background Background 

Parameter Location Sampled (mglkg) Qualifier SSL' Range Range 

p,p'-DDE 1711VAOWS 06/06/2002 0.0026 J 27 NA NA 

p,p'-DDT 1711VAOWS 06/06/2002 0.0172 J 16 NA NA 

Semivolatile Organic Compounds 

Anthracene 1711VAOWS 06/06/2002 0.0372 J 6,000 NA NA 

BEOs 1711VAOWS 06/06/2002 0.477 ; NL 1.304 1.4 

Benzo[ajAnthracene 1711VAOWS 06/06/2002 0.175 J 0.616 0.627 

Benzo[ajPyrene 1711VAOWS 06/06/2002 0.173 J 4 0.598 0.623 

bis(2-Ethylhexyl) 1711VAOWS 06/0612002 0.267 J 1,800 NA NA 
Phthalate 

Chrysene 1711VAOWS 06/06/2002 0.228 J 80 0.62 0.616 

Dimethyl Phthalate 1711VAOWS 06/06/2002 0.0295 J NL NA NA 

Fluoranthene 1711VAOWS 06/06/2002 0.454 J 2,100 NA NA 

Fluorene 1711VAOWS 06/06/2002 0.0181 J 280 NA NA 

Phenanthrene 1711VAOWS 06/06/2002 0.261 J Nl NA NA 

Pyrene 1711VAOWS 06/06/2002 0.483 ; 2,100 NA NA 

Volatile Organic Compounds 

Acetone 1711VAOWS 06/06/2002 0.0136 SJ 0.8 NA NA 

1711VAOWS 07109/2002 0.0331 J 

2-Butanone 1711VAOWS 07109/2002 0.0078 J 0.4 NA NA 

Ethylbenzene 1711VAOWS 07109/2002 0.0018 J 0.65 NA NA 

Styrene 1711VAOWS 07109/2002 0.0026 J 0.2 NA NA 

Toluene 1711VAOWS 06/06/2002 0.0038 SJ 0.6 NA NA 

1711VAOWS 07109/2002 0.0113 ; 

Xylenes, Total 1711VAOWS 0710912002 0.0064 J 9.5 NA NA 

Note: OWS contents are conservatively compared to criteria for subsurface soil 

, SSLs from EPA Soil Soil Screening Guidance: User's Guide; OAF; 1.0 tor VOCs, DAF; 10 for others OAF; 10 for 
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Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Parameter 

others. 

Sample 
Location 

Date 
Sampled 

Concentration 
(mg/kg) Qualifier SSLa 

Surface Soil 
Background 

Range 

Subsurface Soil 
Background 

Range 

Background Range values for metals are the minimum and maximum concentrations detected in Zone I grid samples. 

NA Not available 

NL Not listed 

SJ Estimated concentration, for screening purposes only 

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

J Indicates an estimated value. One or more quality control (OC) parameters were outside control limits or the value 
was detected below the laboratory's quantification limit. 
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TABLE 2-5 
Analytes Detected in OWS Water at AOe 711 
Confirmatory Sampling Investigation Reporl, AOCs 711,715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Zone I BRC 
Parameter Location Sampled (pgIL) Qualifier MCURBC (Shallow) 

Metals 

Aluminum 1711ZAOWS 06/0612002 612 = 3,700 1,440 

Barium 1711ZAOWS 06/06/2002 22.1 J 2,000 110 

Calcium 1711ZAOWS 06/06/2002 30300 = NL 39,000 - 980,000' 

Chromium. Total 1711ZAOWS 06/06/2002 4.43 J 100 14.3 

Copper 1711ZAOWS 06/06/2002 7.85 J 1,300 4.4 

Iron 1711ZAOWS 06/06/2002 8450 = 1,100 49 - 31,900' 

Lead 1711ZAOWS 06/0612002 4.26 = 15 4.4 

Magnesium 1711ZAOWS 06/06/2002 1450 J NL 8,580 - 1,410.000 • 

Manganese 1711ZAOWS 06/0612002 209 = 73 5,430 

Nickel 1711ZAOWS 06/0612002 1.25 J 73 13.3 

Potassium 1711ZAOWS 06/06/2002 1960 J NL 7,060 - 550,000' 

Sodium 1711ZAOWS 06/06/2002 4260 J NL NA 

Vanadium 1711ZAOWS 06/06/2002 3.02 J 26 14 

Zinc 1711ZAOWS 06/06/2002 73.5 = 1,100 24.4 

Semivolatile Organic Compounds 

bis(2-Ethylhexyl) 1711ZAOWS 06/06/2002 1.9 J 6 NA 
Phthalate 

Fluoranthene 1711ZAOWS 06/06/2002 0.51 J 150 NA 

Volatile Organic Compounds 

Acetone 1711ZAOWS 06/06/2002 7 J 61 NA 

Note: OWS contents are conservatively compared to criteria for shallow groundwater 

RBCs are listed in italics where no primary MCL exists. RBCs are from EPA Region III RBC (October 2000) 
table, adjusted for HI = 0.1 

• Range of shallow groundwater grid sample concentrations; no BRC calculated 

NA Not available 

NL No MCL or RBC listed 

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

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or 
the value was detected below the laboratory's quantification limit. 
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1 3.0 Aoe 715 eSI - OillWater Separator at 
2 Building 681 

3 3.1 Description of Aoe 715 
4 AOC 715 is described in the 2001 RFA as the former OWS located at the northeast comer of 

5 Building 681. Building 681 is the intermediate maintenance facility for the Coast Guard, 

6 previously used by the Navy for the same purpose. Figure 3-1 shows an aerial photograph 

7 dated 1997 of Building 681 and the former OWSs at AOC 715, at the northeast comer, and 

8 AOC 718, on the east side of the building. 

9 Building 681 was constructed in 1985. Record drawings for Building 681 do not show the 

10 OWS at AOC 715. However, a sanitary and industrial sewer system site plan map from 1968 

11 indicates that an OWS and associated UST had been historically located at the northeast 

12 comer of what is now Building 681. The OWS system at AOC 715 is defined as the OWS and 

13 its related UST. Its configuration, construction materials, uses, and waste management 

14 procedures are unknown. There is no evidence suggesting management of hazardous 

15 materials at AOC 715. 

16 A concrete structure approximately 2 ft x 3 ft, with two PVC caps exposed in the concrete, is 

17 visible at the ground surface near the lawn area separating Building 681 and Building NS27. 

18 It is assumed that this concrete structure is related to, or in the same general vicinity of, the 

19 former OWS system. However, no sediment or water is present inside the structure. The 

20 area surrounding AOC 715 is maintained lawn. Photographs of the AOC 715 area are 

21 presented in Appendix A. Surface water at AOC 715 is assumed to flow northeast to a storm 

22 water catch basin. As noted in Figure 1-2, shallow groundwater is likely to flow in a 

23 northeasterly or easterly direction to Cooper River. Because AOC 715 is approximately 150 

24 ft from the Cooper River, the groundwater flow direction may be tidally influenced due to 

25 the close proximity to the Cooper River which is tidally influenced. The depth to 

26 groundwater at AOC 715 is approximately 5 ft bls. 

27 The area surrounding AOC 715 has been investigated as part of the Zone I RFI, AOC 681, 

28 reported in the Zone 1 RFI Report, Revision a (EnSafe, 1999), and amended by the Zone I RFI 

29 Report Addendum, Revision 1 (CH2M-Jones, 2001). The area is discussed further in the Zone I 
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1 Corrective Measures Study Work Plnll, Revision 1 (CH2M-Jones, 2002b), and has been approved 

2 for NFA by 5CDHEC. 

3 3.2 Environmental Sampling at AOe 715 
4 50il and groundwater samples were collected in the AOC 715 area for the Zone I RFI at 

5 AOC 681. Additional soil and groundwater samples were collected in 2002 for the OW5 C5I. 

6 Figure 3-2 presents the samples collected in the vicinity of AOC 715. Within 25 feet of AOC 

7 715, surface and subsurface soil at five boring locations was sampled: two for the Zone I RFI 

8 at AOC 681 and three for the AOC 715 C5I. In addition, background (grid) soil samples 

9 were collected 55 feet downgradient from the OW5. Groundwater was sampled from two 

10 monitoring wells screened in the shallow water-bearing zone and from one well screened in 

11 a deeper zone, and from one DPT probe sample. These samples are described below. The 

12 complete datasets for the AOC 681 and Zone I grid samples are located in the Zone I RFI 

13 Report, Revision 0 (En5afe, 1999), and the Zone I RFI Report Addendum, Revision 1 (CH2M-

14 Jones, 2001). Data summary tables for the additional samples collected in 2002 for the AOC 

15 715 C51 are presented in Appendix E. Data validation summaries for the data collected for 

16 the AOC 715 C51 are presented in Appendix C. 

17 3.2.1 Soil Samples 
18 In 1995, samples of surface (0 to 1 ft bls) and subsurface (3 to 5 ft bls) soil were collected for 

19 the Zone I background study at grid location IGDI5B013, located approximately 55 ft 

20 downgradient from the assumed location of AOC 715. These samples were analyzed for 

21 cyanide, metals, PCBs/pesticides, organophosphorous (OP) pesticides, VOCs, and 5VOCs. 

22 In 1998, surface and subsurface soil samples were collected for the AOC 681 RFI at sample 

23 stations 16815B006 and 16815BOll, located within 25 feet of the suspected OW5 system 

24 These samples were analyzed for cyanide, PCBs/pesticides, VOCs, 5VOCs, and metals. In 

25 2002, subsurface soil samples were collected from three locations in the vicinity of the 

26 assumed OW5 location. 5amples from 17155B001, 17155B002, and 17155B003 were collected 

27 from 3 to 5 ft bls and analyzed for PCBs/pesticides, VOCs, 5VOCs, and metals. The 3 to 5 ft 

28 bls depth was intended to include soil that was most likely to have been impacted by a 

29 potential release from an OW5 piping and base. 

30 Analytes detected in the surface soil samples are listed in Table 3-1 and the subsurface soil 

31 samples are listed in Table 3-2. 5urface soil concentrations were compared to unrestricted 

32 land use (i.e., residential) RBC, from the EPA Region III October 2000 tables, adjusted for 

33 HI=O.I, and to 55Ls from the EPA Soil Screming Guidance, Appendix A (1996). 55Ls were 
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1 adjusted for dilution attenuation factors (DAFs) of 1.0 for VOCs and 10 for other analytes. 

2 Subsurface soil concentrations were compared to SSLs. Soil metals concentrations were also 

3 compared to background concentrations for subsurface or surface soil from Zone I grid 

4 samples. 

5 Results of the soils analysis screening by comparing against the above identified criteria to 

6 determine if any COPCs are present in the environmental media at this OWS are discussed 

7 below. 

8 Metals in Soil Samples 
9 With few exceptions, metals in the soil samples were detected at concentrations within their 

10 background ranges. As presented in Table 3-1, surface soil at 1681SBOll contained 

11 concentrations of chromium (73.5 mg/kg) that exceeded its background concentration for 

12 Zone I, and its SSL, and iron (32,400 mg/kg) that exceeded the unrestricted land use RBC 

13 (adjusted for HI=O.I), along with background concentrations in Zone L These metals may be 

14 considered COPCs and are discussed further in Section 3.3. Table 3-2 shows that no metals 

15 concentrations in subsurface soil exceeded both SSLs and Zone I subsurface soil background 

16 concentrations. 

17 PCBs and Pesticides in Soil Samples 
18 The area surrounding Building 681 is maintained as lawn and landscaping, and pesticides 

19 may have been routinely applied in maintenance activities not associated with OWS use. As 

20 shown in Table 3-1, trace levels of PCB (Arodor-1254) and pesticides were detected in the 

21 surface soil from both the AOC 681 samples and the background (grid) sample. With the 

22 exception of dieldrin (0.0065 and 0.0059 mg/kg), concentrations of detected PCBs and 

23 pesticides were less than both RBCs and SSLs in surface soils. Table 3-2 presents trace levels 

24 of pesticides within the soil borings immediately surrounding the OWS location. In 

25 subsurface soil, with the exception of alpha BHC, all other pesticides and PCBs were 

26 detected at concentrations less than SSLs. Dieldrin and alpha BHC may be considered 

27 COPCs at AOC 715 and are discussed further in Section 3.3. 

28 VOCs in Soil Samples 

29 As shown in Table 3-1 and Table 3-2, traces of acetone, styrene, toluene, and xylenes were 

30 detected in soils in the AOC 715 area. None of these VOC concentrations exceeded 

31 unrestricted land use RBCs or SSLs. Therefore, VOCs in soil are not considered COPCs at 

32 AOC 715. 
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2 Trace amounts of bis(2-ethylhexyl)phthalate and di-n-butyl phthalate, commonly identified 

3 with field or laboratory contamination, were reported in the surface soil and subsurface soil 

4 samples. In addition, the P AHs fluoranthene, phenanthrene, and pyrene were detected in 

5 surface soil at AOC 715, at concentrations less than RBCs/SSLs, and therefore are not 

6 considered COPCs. No PAHs were detected in subsurface soil. All other SVOC 

7 concentrations were less than RBCs and 55Ls, and are not a concern at AOC 715. 

8 3.2.2 Groundwater Samples 
9 Groundwater monitoring well 1681GW003 was installed for the AOC 681 RFI specifically to 

10 sample groundwater in the vicinity of the former OWS system (AOC 715). Grid wells 

11 IGDIGW013 and IGDIGWI3D, installed to measure background concentrations within Zone 

12 I, are also located within 55 ft of AOC 715 in the downgraclient direction. Well construction 

13 logs are presented in the Zone I RFl Report, Revision a (EnSafe, 1999). 1681GW003 and 

14 IGDIGW013 are screened in the shallow water-bearing zone; IGDIGW13D is screened in a 

15 deeper zone. DPT sample 1715GPOOI was collected several feet downgradient of the 

16 suspected location of the former OWS, and was screened from an 8 to 12-ft depth. A log of 

17 the DPT groundwater sample is presented in Appendix D. Data from these three wells and 

18 DPT location are used to evaluate groundwater quality at AOC 715. 

19 In 1995 and 1996, samples were collected from the two grid wells during four sampling 

20 events. These samples were analyzed for general chemistry parameters (sulfates, chlorides, 

21 and total dissolved solids), cyanide, metals, PCBs, pesticides, VOCs, and SVOCs, with OP 

22 pesticides also analyzed during the first sampling round. Samples collected from these two 

23 wells during two sampling events in 1998 were analyzed for VOCs and SVOCs; metals were 

24 also analyzed from the August 20, 1998 samples. 

25 RFI monitoring well 1681GW003 was sampled three times in 1998 and 1999; samples were 

26 analyzed for cyanide, metals, VOCs, and SVOCs. PCBs and pesticides were also analyzed 

27 from the January 26,1999 sample. 

28 1715GPOOI was sampled in 2002 for the AOC 715 CSI and analyzed for VOCs, SVOCs, and 

29 PCBs/pesticides. Results of the groundwater analyses are discussed below. 

30 Metals in Groundwater Samples 
31 Table 3-3 presents analytes detected in the shallow groundwater from 1681GW003, 

32 IGDIGW013, and 1715GP001, and Table 3-4 presents analytes detected in the deep 

33 groundwater t'ampled from IGDIGWI3D. As seen in both tables, cyanide and metals were 
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1 detected in the groundwater samples within MCLs (or tap water RBCs adjusted for HI~0.1) 

2 and BRCs. No metal COPCs were identified. 

3 Pesticides and PCBs in Groundwater Samples 

4 As seen in Table 3-3, Aroclor-1260 (a PCB) was detected in the shallow groundwater at 

5 1715GP001 at an estimated concentration of 0.34 J.lg/L, below the MCL. No pesticides were 

6 detected in any of the shallow groundwater samples. However, in the deeper water-bearing 

7 unit at IGDIGW13D, alpha-BHC (alpha-Hexachlorocyclohexane), beta-BHC (beta-

8 Hexachlorocyclohexane), gamma-BHC (lindane), and heptachlor were detected in the first 

9 sampling event. Of the four pesticides detected, alpha-BHC and beta-BHC were detected in 

10 one sample at respective concentrations of 0.39 J.lg IL and 0.23 J.lg IL, compared to the tap 

11 water RBCs of 0.011 J.lg IL and 0.037 J.lg IL, adjusted for HI=O.I. These two compounds are 

12 identified as COPCs at AOC 715, and are further evaluated in Section 3.3. 

13 SVOCs in Groundwater Samples 

14 As shown in Tables 3-3 and 3-4, traces of SVOCs were detected in some of the groundwater 

15 samples collected at AOC 715. All concentrations were less than MCLs or tap water RBCs 

16 adjusted for HI~O.I; no SVOC COPCs were identified at AOC 715. 

17 VOCs in Groundwater Samples 
18 As seen in Tables 3-3 and 3-4, traces of VOCs were detected in some of the groundwater 

19 samples collected at AOC 715. Except for chloroethane, detected at an estimated 

20 concentration of 6 J.lg/L in the deep well IGDIGW13D, all concentrations were less than 

21 MCLs or tap water RBCs adjusted for HI~O.I. Chloroethane may be considered a COPC in 

22 groundwater, and is evaluated further in Section 3.3. 

23 3.3 CO PC Evaluation and Refinement 
24 This section discusses chemicals that were identified as COPCs because their concentrations 

25 exceeded background levels and a screening criterion. The screening criteria include 

26 unrestricted land use RBCs (for surface soil), SSLs (for surface or subsurface soil), or MCLs 

27 or RBCs for groundwater. Each of the chemicals identified as COPC is further evaluated to 

28 determine if it is considered a chemical of concern (COC) requiring further actions. 
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1 3.3.1 Surface and Subsurface Soil CO PC Refinement 
2 Chromium, iron, and dieldrin were identified as COPCs in surface soil, and alpha-BI-lC was 

3 identified as a COPC in subsurface soil. Data for each of these chemicals are provided in 

4 Tables 3-5 and 3-6, and are discussed below. 

5 As noted in Table 3-5, the total chromium concentration in surface soil at 1681SB011 was 

6 detected at a maximum concentration of 73.5 mg/kg, compared to the unrestricted land use 

7 RBC of 210 mg/kg (HI=I.0), the SSL (DAF=10) of 19 mg/kg, and the range of background 

8 concentrations in Zone I of 7.5 to 54 mg/kg. The chromium data for surface and subsurface 

9 soil at AOC 681 was evaluated as part of the RFI for AOC 681 (EnSafe, 1999), and chromium 

10 was determined to not pose a significant threat to human health or groundwater. It was 

11 therefore not identified as a COC for AOC 681. 

12 Although the chromium concentration exceeded the Zone I background range (composed of 

13 a limited data set), it is within the range of background concentrations measured in Zone H 

14 (3.4 to 114 mg/kg), located directly adjacent to Building 681. Comparison of the data to the 

15 Zone H background data is appropriate since the site is located directly adjacent to Zone H. 

16 In addition, both Zones H and I have a similar operational history and the soils consist 

17 largely of fill material of similar origins. Furthermore, the total chromium SSL of 19 mg/kg 

18 is developed for chromium VI, and the majority of the soil chromium is in the less 

19 soluble/mobile trivalent form. Use of the 19 mg/kg SSL value is based on the hexavalent 

20 form of chromium. Therefore, the SSL is not relevant to the total chromium in surface soil at 

21 AOC 715. The subsurface soil sample collected at 1681SBOl1 had a chromium value of 8.8 

22 mg/kg, indicating that chromium is not leaching at this location. The site groundwater did 

23 not have chromium concentrations above background levels or MCLs; thus, chromium is 

24 not leaching to the site groundwater. Therefore, surface soil chromium is not likely to affect 

25 groundwater quality or human health. Therefore, chromium is not considered a COC in 

26 surface soil. 

27 Iron was detected at a concentration of 32,400 mg/kg in 1681SB011, compared to the 

28 unrestricted land use RBC (HI= 1.0) of 23,000 mg/kg and the Zone I range of background 

29 concentrations of 1,730 to 22,700 mg/kg. There is no SSL for iron. The concentration 

30 detected at AOC 715 is within the range ofbackgrOtilld concentrations of 695 to 38,800 

31 mg/kg for adjacent Zone H. Iron is a commonly occurring element and a major component 

32 of clay soils. The detected iron concentration appears to be within background soil levels for 

33 CNC (e.g., Zone H). Therefore, the iron detected at AOC 715 is within naturally occurring 

34 levels and is not a concern in surface soil at AOC 715. 

OWSAOC711715718CSI REVl DOC 



CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

1 Dieldrin was detected in surface soil at boring locations I681SB006 and I681SB011 at 

2 respective concentrations of 0.0065 and 0.0059 mg/kg. These concentrations are near 

3 detection limits for dieldrin in soil, and below the unrestricted land use RBC of 0.04 mg/kg, 

4 but greater than the SSL (DAF=10) of 0.002 mg/kg. Dieldrin has not been detected in 

5 subsurface soil or in groundwater in the vicinity of AOC 715, indicating that it is not 

6 migrating downward or affecting groundwater quality. The dieldrin data were evaluated 

7 during the RFI for AOC 681, and dieldrin was determined not to be a COC at AOC 68l. 

8 There is no reason to believe that these low level detections of dieldrin in surface soil at 

9 these locations are related to releases of contaminants from the former OWS at AOC 715. 

10 Based on these considerations, dieldrin is not considered a COC at AOC 715. 

11 As noted in Table 3-6, alpha-BHC was detected in one of the six subsurface samples, 

12 I715SB003, at an estimated concentration of 0.00055 mg/kg, very close to the detection limit. 

13 Alpha-BHC was not detected in any of the 11 surface soil samples analyzed during the RFI 

14 for AOC 681, indicating that it is not present at significant concentrations in this area. This 

15 compound was not detected in groundwater under the same area, for example at 

16 I715GPOOl, located approximately 4 ft downgradient of the soil sample location, indicating 

17 its presence is not extensive, and is not migrating from the soil. Therefore, alpha-BHC is not 

18 considered a COC at AOC 715. 

19 3.3.2 Groundwater COPC Refinement 
20 No COPCs were identified in shallow groundwater at AOC 715. However, alpha-BHC, beta-

21 BHC, and chloroethane were identified as COPCs in the deeper groundwater unit within 

22 Grid Well IGDIGW13D downgradient of AOCs 681 and 715. Data for each of these 

23 chemicals are provided in Tables 3-7 and are discussed below. 

24 The complete data set for alpha-BHC and beta-BHC in groundwater at AOC 715 is 

25 presented in Table 3-7. As noted in the table, these two pesticides were only detected in the 

26 first of four sampling events, and only in the deeper groundwater unit. They were not 

27 detected in subsequent sampling events for the same deep well, nor in shallow groundwater 

28 from I681GW003 or I715GPOOl, located in the area of the suspected OWS system. The more 

29 recent analytical data suggest that these pesticides are anomalous detections and do not 

30 represent groundwater contamination, or are no longer present in site groundwater. 

31 Therefore, alpha-BHC and beta-BHC are not identified as COCs for groundwater at AOC 

32 715. 

33 The complete dataset for chloroethane in groundwater at AOC 715 is presented in Table 3-7. 

34 As noted in the table, this VOC was detected in only the first out of six sampling events, and 
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1 only in the deeper grOlmdwater lmit. It was not detected in subsequent sampling events, 

2 nor in grOlmdwater from 1681GW003 or 1715GPOOl, located closer to the OWS system. The 

3 more recent data suggest that chloroethane is no longer present in site groundwater; 

4 therefore, it is not considered to be of concern at AOC 715. 

5 3.4 Investigation Summary - AOC 715 
6 Metals detected in soil and groundwater samples at AOC 715 were within background 

7 levels and not from site-specific activities at AOC 715. Traces of organic chemicals were 

8 detected in surface and subsurface soil, at concentrations below screening criteria. Alpha-

9 BHC was detected in one subsurface soil sample in excess of its generic SSL (DAF=lO), but 

10 not detected in site shallow groundwater, thus not likely a leaching concern. Pesticides 

11 present in site soils are likely from past facility maintenance operations across the base, and 

12 not specific to AOC 715 activities. No COCs have been identified in soil at AOC 715. 

13 Traces of SVOCs and VOCs have been sporadically detected in shallow and deep 

14 groundwater. Detected concentrations were well below screening criteria. Low-level 

15 pesticides detected in deep groundwater were generally never detected in shallow 

16 groundwater. The one-time detection of low-level VOCs and pesticides (in 1995) in deep 

17 groundwater was not confirmed in later sampling events. No COCs have been identified in 

18 groundwater at AOC 715. 

19 3.5 AOC 715 CSI Conclusions and Recommendations 
20 The following conclusions may be applied to the OWS system at AOC 715: 

21 • The exact location of the former OWS system has not been identified, although it is 

22 suspected to have been beneath a concrete slab within the lawn area near the northeast 

23 comer of Building 681. Construction or operation details of the OWS system are not 

24 known. 

25 • Soil was sampled at 6 locations and groundwater was sampled at 4 locations within 55 

26 feet of this historical OWS system. 

27 • Soil and groundwater samples were analyzed for the full analytical suite of PCBs, 

28 pesticides, VOCs, SVOCs, and metals. 

29 • Analytical data results were screened against criteria lmder unrestricted land use based 

30 exposures, No chemicals were identified as an exposure concern under current or future 

31 exposure conditions, thus no COCs were identified. 
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1 It is concluded that sufficient data exist to evaluate AOe 715, and the data indicate that no 

2 eocs have been identified within the media that would have been impacted by a potential 

3 release from the OWS. Therefore this OWS system identified as AOe 715 is recommended 

4 for NFA status. 
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TABLE 3-1 
Analytes Detected in Surface Soil at AOC 715 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

EPA Surface Soil 
Sample Date Concentration Region III Background 

Parameter Location Sampled (mg/kg) Qualifier RBC' SSLb RangeC 

Metals 

Aluminum 1681SB006 09/2311998 8,080 = 7,800 NL 3,470 - 27,400 

1681SBOIl 10/0611998 9,380 J 

IGDISB013 02117/1995 11,000 J 

Antimony 1681SBOIl 10/06/1998 2.3 J 3.1 2.5 NA 

Arsenic 1681SB006 09/2311998 1.4 J 0.43 15 0.46 - 20 

1681SBOIl 10/0611998 6.6 = 
IGDISB013 02117/1995 2.1 J 

Barium 1681SB006 09/2311998 16.3 J 550 800 7.8 - 43 

1681SBOIl 10/0611998 34.5 = 
IGDISB013 02117/1995 20.1 J 

Beryllium 1681SB006 09/2311998 0.15 J 16 32 0.34 - 0.95 

1681SBOIl 10/0611998 0.20 J 

Cadmium 1681SB006 09/2311998 0.23 J 7.8 4 0.13 - 0.61 

1681SBOIl 10/0611998 2.40 = 

Calcium 1681SB006 09/2311998 4,980 = NL NL 1,670 - 59,500 

1681SBOIl 10/0611998 27,000 = 
IGDISB013 02117/1995 13,300 J 

Chromium, Total 1681SB006 09/2311998 14.3 = 210d 19 7.5 - 54 

1681SBOIl 10/06119981 73.5 = 
IGDISB013 02117/1995 18.4 = 

Cobalt 1681SB006 09/2311998 1.7 J 470 1,000 0.64 - 5.8 

1681SBOIl 10/0611998 11.4 = 

Copper 1681SB006 09/2311998 16.0 = 310 5,300 2.4 - 556 

1681SBOIl 10/0611998 98.4 = 
IGDISB013 02/17/1995 18.9 = 

Iron 1681SB006 09/23/1998 4,400 = 2,300 NL 1,730 - 22,700 
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TABLE 3-1 
Analytes Detected in Surface Soil at AOe 715 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

EPA Surface Soil 
Sample Date Concentration Region III Background 

Parameter Location Sampled (mglkg) Qualifier RBC· SSLb RangeC 

Iron 1681SB011 10/0611998 32,400 = 2,300 NL 1,730-22,700 

IGDISB013 02117/1995 7,750 J 

Lead 1681SB006 09/2311998 25.0 = 400· 400 5.0-203 

1681SB011 10/06/1998 39.2 = 
IGDISB013 02117/1995 33.3 J 

Magnesium 1681SB006 09/2311998 482 J NL NL 424-3,820 

1681SB011 10/06/1998 929 J 

IGDISB013 02117/1995 597 J 

Manganese 1681SB006 09/2311998 23.4 J 160 480 15-426 

1681SBOll 10/0611998 250 = 
IGDISB013 02117/1995 28.6 J 

Mercury 1681SB006 09/2311998 0.06 = 2.3 0.13-0.47 

1681SB011 10/0611998 0.06 = 
IGDISB013 02117/1995 0.13 = 

Nickel 1681SB006 09/2311998 5.6 = 160 65 1.5- 18 

1681SBOll 10/06/1998 32.4 = 
IGDISB013 02117/1995 5.4 = 

Potassium 1681SB006 09/2311998 214 J NL NL 493-2,730 

Sodium 1681SB006 09/2311998 59.3 J NL NL 181-2,030 

Tin IGDISB013 02117/1995 0.98 J 4700 NL 0.98-7.5 

Vanadium 1681SB006 09/2311998 13.8 = 55 3,000 8.5-53 

1681SBOll 1010611998 22.9 = 
IGDISB013 02/17/1995 19.4 = 

Zinc 1681SB006 09/2311998 38.9 J 2,300 6,000 5.9-150 

1681SBOll 10/06/1998 213 J 

IGDISB013 02117/1995 28.0 J 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOes 711, 715,AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-1 
Analytes Detected in Surface Soil at AOC 715 
Confirmatory Sampling Investigation Report, AOCs 711,715, and 718, Zone I, Charleston Naval Complex 

EPA Surface Soil 
Sample Date Concentration Region III Background 

Parameter Location Sampled (mglkg) Qualifier RBC' SSLb Range' 

PCBs and Pesticides 

Aroclor 1254 168188006 09/2311998 0.190 = 0.32 0.55 NA 

alpha-Chlordane 168188011 10/06/1998 0.028 = 1.8 5 NA 

Chlordane IGOl88013 0211711995 0.041 = 1.8 5 NA 

Oieldrin 168188006 09/2311998 0.0065 = 0.04 0.002 NA 

168188011 10/0611998 0.0059 = 

gamma- 168188006 09/2311998 0.0088 = 1.8 5 NA 
Chlordane 

168188011 10/0611998 0.09 = 

Heptachlor 168188011 10/06/1998 0.0025 = 0.14 12 NA 

Heptachlor 168188011 10/0611998 0.0036 = 0.07 0.35 NA 
Epoxide 

IGOl88013 02117/1995 0.0110 J 

p,p'-OOE IGOl88013 02117/1995 0.0050 = 1.9 27 NA 

Semivolatile Organic Compounds 

bis(2-Ethylhexyl) 168188006 09/23/1998 0.022 J 46 1,800 NA 
Phthalate 

168188011 10/06/1998 0.150 J 

Fluoranthene 168188006 09/23/1998 0.025 J 310 2,100 NA 

Phenanthrene 168188006 09/2311998 0.Q18 J NL NL NA 

Pyrene 168188006 09/2311998 0.019 J 230 2,100 NA 

168188011 10/0611998 0.064 J 

Volatile Organic Compounds 

Toluene 168188011 10/06/1998 0.002 J 1,600 0.6 NA 

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

Concentrations shown outlined and in bold print indicate exceedance of screening criteria. 

, Unrestricted land use RBCs from EPA Region III RBC Tables. October 2000, adjusted for HI = 0.1. 

• 88Ls from EPA Soil 8creening Guidance: User's Guide; OAF = 1.0 for VOCs, OAF = 10 for others. 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-1 
Analytes Detected in Surface Soil at AOG 715 
Conflrmatory Sampling Investigation Reporl, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Parameter 
Sample 
Location 

Date 
Sampled 

Concentration 
(mglkg) 

EPA 
Region III 

Qualifier RBC· SSLb 

Surface Soil 
Background 

Range' 

'Background Range values for metals are the minimum and maximum concentrations detected in Zone I grid 
samples. 

d RBCs for Total Chromium and Lead from EPA Region IX PRG Tables, November 2000. 

NA Not available/not applicable 

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

J Indicates an estimated value. One or more quality control (OC) parameters were outside control limits or 
the value was detected below the laboratory's quantification limit. 
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CONRRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-2 
Analytes Detected in Subsurlace Soil at AOC 715 
Confirmatory Sampling Investigation Report, AOCs 711,715, and 718, Zone I, Charleston Naval Complex 

Sam pte Date Concentration Subsurface Soil 
Parameter Location Sampled (mglkg) Qualifier SSLa Background" 

Metals 

Aluminum 16818B006 09/23/1998 11,400 = NL 4,590 -11,700 

16818BOll 10/0611998 8,590 J 

IGOl88013 02117/1995 6,540 J 

171588001 06/10/2002 12,700 = 
171588002 06/1012002 11,200 = 
171588003 06/10/2002 13,900 = 

Arsenic 168188006 09/23/1998 2.30 J 15 0.88 - 4.4 

168188011 10/06/1998 2.70 = 
IGOl88013 0211711995 0.88 J 

171588001 06/10/2002 2.51 = 
171588002 06110/2002 2.25 = 
171588003 06/1012002 3.87 = 

Barium 168188006 09/23/1998 18.4 J 800 9.5 - 19 

168188011 10/06/1998 16.3 J 

IGOl88013 0211711995 13.8 J 

171588001 06/10/2002 20.1 J 

171588002 06/10/2002 16.8 J 

171588003 06/1012002 20.6 J 

8eryllium 168188006 09/2311998 0.11 J 32 0.33 - 0.51 

168188011 10/0611998 0.09 J 

171588001 06110/2002 0.108 J 

171588002 06/10/2002 0.103 J 

171588003 06/10/2002 0.137 J 

Cadmium 168188006 09/23/1998 0.29 J 4 0.48 

Calcium 168188006 09/23/1998 4,370 = NL 528 - 63,900 

168188011 10/06/1998 792 = 
IGOl88013 02/1711995 528 J 

Chromium, Total 168188006 09/2311998 11.3 19 7.6 - 41 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-2 
Analytes Detected in Subsurface Soil at AOe 715 
Conffrmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Subsurface Soil 
Parameter Location Sampled (mglkg) aualifier SSLa Background" 

Chromium, Total 16815B011 10106/1998 8.8 = 19 7.6 - 41 

IGDI5B013 02117/1995 7.6 = 
17155B001 06/10/2002 11.8 J 

17155B002 06/10/2002 11.3 J 

17155B003 06/10/2002 17.7 J 

Cobalt 16815B006 09/23/1998 0.42 J 1,000 2.1 - 2.2 

16815B011 10106/1998 1.20 J 

17155B001 06/10/2002 0.79 J 

17155B002 06/10/2002 0.705 J 

17155B003 06/10/2002 0.856 J 

Copper 16815B006 09/2311998 1.5 J 5,300 1.2 - 12 

16815B011 1010611998 2.7 = 
IGDI5B013 02117/1995 1.2 J 5,300 

17155B001 06/10/2002 1.74 J 

17155B002 06/10/2002 2.39 J 

17155B003 06110/2002 18.5 = 

Iron 16815B006 09/23/1998 7,920 = NL 3,730 - 7,250 

16815B011 10106/1998 6,470 = 
IGDI5B013 02117/1995 4,680 J 

17155B001 06110/2002 6,580 J 

17155B002 06/10/2002 6,630 J 

17155B003 06/10/2002 8,760 J 

Lead 16815B006 09/23/1998 12.5 = 400 3.1 - 7.2 

16815B011 10106/1998 23.5 = 
IGDISB013 0211711995 4.6 J 

17155B001 06110/2002 5.97 J 

17155B002 06110/2002 5.39 J 

17155B003 06/10/2002 14.4 J 

Magnesium 16815B006 09/23/1998 382 J NL 196 - 3,990 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE J 

CHARLESTON NAVAl COMPLEX 
REVISION 1 

MARCH 2003 

TABLE 3-2 
Analytes Detected in Subsurface Soil at AOe 715 
Confirmatory Sampling Investigation Report, AGCs 711,715, and 718, Zone I, Charleston Naval Complex 

Sam pte Date Concentration Subsurface Soil 
Parameter Location Sampled (mg/kg) Qualifier SSLa Background" 

Magnesium 16818B011 10/06/1998 246 J NL 196 - 3,990 

IGDI8B013 02117/1995 196 J 

Manganese 16818B006 09/23/1998 9.3 J 480 8.6 - 55 

16818BOll 10/06/1998 7.5 = 
IGDI8B013 02117/1995 8.6 J 

17158BOOI 06/10/2002 10.1 J 

17158B002 06/10/2002 9.39 J 

17158B003 06/10/2002 11.7 J 

Mercury 16818B006 09/23/1998 0.04 = NA 

17158BOOI 06110/2002 0.007 J 

17158B002 06110/2002 0.011 J 

17158B003 06/10/2002 0.072 J 

Nickel 16818B006 09/2311998 2.9 J 65 3.5 - 16 

16818BOll 10/06/1998 2.5 J 

17158BOOI 06/10/2002 3.8 J 

17158B002 06/10/2002 3.5 J 

17158B003 06/10/2002 5.17 J 

Potassium 16818B006 09/23/1998 340 J NL 930 - 2,230 

Selenium 16818B006 09/23/1998 0.46 J 2.5 0.59 - 1.4 

IGDI8B013 02117/1995 0.59 J 

17158B003 06/10/2002 0.413 J 

Sodium 16818B006 09/2311998 65.8 J NL 226 - 1,770 

Vanadium 16818B006 09/23/1998 31.7 = 3,000 11 - 24 

16818BOll 10/06/1998 13.4 = 
IGDI8B013 02/17/1995 10.5 = 
17158BOOI 06/10/2002 15.2 = 
17158B002 06/10/2002 15.7 = 
17158B003 06/10/2002 22.4 = 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-2 
Analytes Detected in Subsurface Soil at AOC 715 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Subsurface Soil 
Parameter Location Sampled (mg/kg) Qualifier SSLa Background" 

Zinc 1681SB006 09/2311998 7.5 J 6,000 4.7 - 29 

1681SB011 10106/1998 17.0 J 

IGDISB013 02117/1995 4.7 J 

1715SB001 06/10/2002 8.51 J 

1715SB002 06/1012002 8 J 

1715SB003 06/10/2002 25.5 J 

Semivolatile Organic Compounds 

bis(2-Ethylhexyl) 1681SB006 09/23/1998 0.021 J 1,800 NA 
Phthalate 

Di-n-butyl Phthalate 1681SB006 09/23/1998 0.063 J 1,200 NA 

Volatile Organic Compounds 

Acetone IGDISB013 02117/1995 0.05500 J 0.8 NA 

1715SB001 0611012002 0.00580 J 

1715SB002 06110/2002 0.00510 J 

1715SB003 06/10/2002 0.00740 J 

Styrene 1715SB001 06/10/2002 0.00062 J 0.2 NA 

1715SB002 06/10/2002 0.00047 J 

1715SB003 06/10/2002 0.00071 J 

Toluene IGDISB013 02117/1995 0.0040 J 0.6 NA 

1715SB001 06/10/2002 0.0022 J 

Xylenes, Total 1715SB001 06/1012002 0.00047 J 9.5 NA 

PCBs and Pesticides 

alpha-BHC (alpha- 1715SB003 06/10/2002 0.00055 J 0.00025 NA 
Hexachlorocyclohexane) 

alpha-Chlordane 1715SB003 06/10/2002 0.0037 J 5 NA 

beta-BHC (beta- 1715SB003 06/10/2002 0.0010 J 0.0015 NA 
Hexachlorocyclohexane) 

Chlordane 1715SB003 06/10/2002 0.0617 = 5 NA 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPlEX 

REVISION 1 
MARCH 2003 

TABLE 3-2 
Analytes Detected in Subsurface Soil at AOe 715 
Con/irmato/}, Sampling Investigation Report, AGCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Subsurface Soil 
Parameter Location Sampled (mglkg) Qualifier SSLa Background" 

delta-BHC (delta- 17158B003 06/1012002 0.0012 J 0.0045 NA 
Hexachlorocyclohexane) 

gamma-BHC (Lindane) 17158B003 06/10/2002 0.0036 = 0.0045 NA 

gamma-Chlordane 17158B003 06/10/2002 0.0104 J 5 NA 

Heptachlor 17158B003 06/10/2002 0.00077 J 12 NA 

p,p'-DDD 17158BOOI 0611012002 0.00210 J 8 NA 

17158B002 06/1012002 0.00052 J 8 

17158B003 06/10/2002 0.02230 J 8 

p,p'-DDE 1715SBOOI 06/10/2002 0.00085 J 27 NA 

1715SB003 06/1012002 0.00680 J 27 

p,p'-DDT 1715SB002 06/1012002 0.0013 J 16 NA 

1715SB003 06/10/2002 0.0365 J 16 

PCB-1260 (Aroclor 1260) 1715SB003 06/10/2002 0.0065 J NL NA 

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

a SSLs from EPA Soil Screening Guidance: Use~s Guide; DAF = 1.0 for VOCs, OAF = 10 for others. 

b Background Range values for metals are the minimum and maximum concentrations detected in Zone I grid 
samples. 

NA Not available/not applicable 

NL Not listed 

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

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits 
or the value was detected below the laboratory's quantification limit. 
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CONFIRMATORY SAMPLING INVESTIGAnON REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-3 
Analytes Detected in Shallow Groundwater at AOe 715 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Dale Concentration Zone I BRC 
Parameter Location Sampled (pgIL) Qualifier MCURBC' (Shallow) 

Inorganic Analytes 

Chloride IGDIGW013 04/26/1995 845,000 = NL NA 

12106/1995 230,000 = 

05/28/1996 566,000 = 

09/04/1996 361,000 = 

Sulfate (as S04) IGDIGW013 04/2611995 2,100,000 = NL NA 

1210611995 840,000 = 

05/28/1996 932,000 = 

09/04/1996 673,000 = 

Aluminum 1681 GW003 10/2011998 131 J 3,700 1,440 

01/2611999 48.3 J 

Arsenic 1681 GW003 10/20/1998 4.3 J 50 23 

01/26/1999 4.4 J 

IGDIGW013 04/2611995 9.7 J 

12106/1995 12.0 = 

05/2811996 19.0 = 

09/04/1996 23.8 = 

08/20/1998 23.9 

Barium 1681 GW003 10/20/1998 41.0 J 2,000 110 

01/26/1999 34.2 = 

06/0211999 39.0 = 

IGDIGW013 04/26/1995 37.8 J 

1210611995 50.9 J 

05/2811996 47.7 J 

IGDIGW013 09/0411996 37.4 J 

08/20/1998 56.2 J 

Beryllium IGDIGW013 09/04/1996 0.46 J 4 1.1 

Calcium 1681GW003 10/20/1998 113,000 = NL 39,000 - 980,000 b 

01/26/1999 122,000 = 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-3 
Analytes Detected in Shallow Groundwater at AOe 715 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Zone I BRC 
Parameter Location Sampled (pgIL) Quatifler MCURBc' (Shallow) 

Calcium 1681 GW003 06/0211999 101,000 = NL 39,000 _ 980,000 b 

IGDIGW013 04/26/1995 308,000 = 
12106/1995 263,000 = 
05/28/1996 292,000 = 
09/04/1996 193,000 = 
08/20/1998 253,000 = 

Chromium, Total IGDIGW013 08/20/1998 13.4 = 100 14.3 

Cobalt 1681 GW003 01/26/1999 1.7 J 220 2.2 

Copper 1681 GW003 01/26/1999 1.10 J 1,300 4.4 

Iron 1681 GW003 10/20/1998 2,090 = 1,100 49 _ 31,900 b 

01/2611999 521 J 

06/0211999 2,500 = 
IGDIGW013 04/26/1995 19,000 = 

1210611995 8,950 = 
05/28/1996 14,500 = 
09/04/1996 11,500 = 
08/20/1998 15,500 = 

Lead IGDIGW013 04/2611995 2.0 J 15 4.4 

Magnesium 1681 GW003 10/20/1998 15,600 = NL 8,580 -1,410,000 b 

01/2611999 14,600 = 
06/0211999 13,700 = 

IGDIGW013 04/26/1995 105,000 = 
12/06/1995 67,600 = 
05/28/1996 92,700 = 
09/04/1996 53,800 = 
08/20/1998 50,000 = 

Manganese 1681 GW003 10/20/1998 64.9 = 73 5,430 

01/26/1999 91.2 = 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, ANO 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-3 
Analytes Detected in Shallow Groundwater at AOe 715 
Confirmatory Sampling Investigation Report, AGCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Zone I BRC 
Parameter Location Sampled (pgIL) Qualifier MCURBC" (Shallow) 

Manganese 1681 GW003 06/0211999 73.6 = 73 5,430 

IGDIGW013 04/26/1995 236 = 
1210611995 148 = 
05/28/1996 176 = 
09/04/1996 134 = 
08/20/1998 126 = 

Mercury 1681 GW003 06/0211999 0.19 J 2 O.l-l.l b 

Nickel 1681 GW003 01/2611999 1.90 J 73 13.3 

IGDIGW013 12106/1995 2.40 J 

Potassium 1681 GW003 10/20/1998 8,200 = NL 7,060 _ 550,000 b 

01/26/1999 6,580 = 
06/0211999 6,180 = 

IGDIGW013 04/2611995 78,300 J 

12106/1995 35,200 J 

05/28/1996 45,800 = 
09/04/1996 33,200 = 
08/20/1998 31,800 = 

Selenium 1681 GW003 06/0211999 2.90 J 50 27 b 

Silver 1681 GW003 06/0211999 2.30 J 18 1.3 b 

Sodium 1681 GW003 10/20/1998 60,200 = NL NA 

01/2611999 52,900 = 
06/0211999 50,400 = 

IGDIGW013 04/2611995 532,000 = 
12106/1995 354,000 = 
05/28/1996 515,000 = 
09/04/1996 294,000 = 
08/20/1998 220,000 = 

Thallium 1681 GW003 06/0211999 2.40 J 2 6.6 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-3 
Analytes Detected in Shallow Groundwater at AOe 715 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Zone I BRC 
Parameter Location Sampled (pgIL) Qualifier MCLJRBC" (Shallow) 

Vanadium 1681 GW003 06/0211999 1.10 J 26 14 

IGDIGW013 04/26/1995 0.67 J 

Zinc 1681 GW003 01/26/1999 2.70 J 1,100 24.4 

IGDIGW013 04/26/1995 7.30 J 

1210611995 4.80 J 

Semivolatile Organic Compounds 

2,4,6- IGDIGW013 1210611995 2.0 J 6.1 NA 
Trichlorophenol 

4-Nitrophenol 1681 GW003 01/26/1999 4.0 J 29 NA 

Benzoic acid IGDIGW013 05/28/1996 2.0 J 15,000 NA 

09/04/1996 2.0 J 

bis(2-Ethylhexyl) 1681 GW003 01/2611999 3.0 J 6 NA 
Phthalate 

Volatile Organic Compounds 

1,2-Dichloroethane IGDIGW013 09/04/1996 2.0 J 5 NA 

1,2-Dichloroethene IGDIGW013 08/20/1998 2.0 J 70 NA 
(total) 

Acetone IGDIGW013 04/26/1995 19.0 = 61 NA 

1715GPOOI 06/17/2002 3.6 J 

Toluene 1715GP001 06/17/2002 0.43 J 1,000 NA 

PCBs and Pesticides 

PCB-1260 1715GPOOI 06/17/2002 0.34 J 0.5 NA 
(Aroclor 1260) 

a RBCs are listed in italics where no primary MCl exists. RBCs are from EPA Region III RBC (October 2000) 
table, adjusted for HI = 0.1. 

b Range of grid sample concentrations; no BRC calculated for analyte. 

NA Not available 

NL No MCl or RBC listed 

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

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or 
the value was detected below the laboratory's quantification limit. 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
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REVISION 1 
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TABLE 3-4 
Analytes Detected in Deep Groundwater at AOe 715 
Confirmatory Sampling Investigation Reporl, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pgJL) Qualifier MCURBC' Zone I BRC (Deep) 

Inorganic Analytes 

Cyanide IGDIGW13D 12106/1995 8.9 J 200 27.2 

Chloride IGDIGW13D 06/0211995 11,000,000 J NL NA 

12106/1995 15,800,000 = 
05/28/1996 13,500,000 = 
09/04/1996 15,400,000 = 

Sulfate (as S04) IGDIGW13D 06/0211995 29,900 = NL NA 

12106/1995 26,000 = 
05/28/1996 21,000 = 
09/04/1996 50,000 = 

Arsenic IGDIGW13D 05/28/1996 6.5 J 50 14.2 

08/20/1998 2.4 J 

Barium IGDIGW13D 06/0211995 114 J 2,000 347 

12106/1995 73.1 J 

05/2811996 77.8 J 

09/04/1996 79.3 J 

08/20/1998 98.7 J 

Beryllium IGDIGW13D 12106/1995 J 4 1.2 

09/0411996 1 J 

Cadmium IGDIGW13D 12106/1995 2.5 J 5 0.3·3.0b 

Calcium IGDIGW13D 06/0211995 291,000 J NL 78,600 • 1,030,000 b 

12106/1995 227,000 = 
05/28/1996 263,000 = 
09/04/1996 248,000 = 
08/20/1998 363,000 = 

Chromium, Total IGDIGW13D 06/0211995 3.7 J 100 6.7 

IGDIGW13D 12106/1995 2 J 

IGDIGW13D 08/20/1998 49.5 = 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 716, ZONE I 
CHARLESTON NAVAl COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 3-4 
Analytes Detected in Deep Groundwater at AOC 715 
Confirmatof}' Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pgIL) Qualifier MCURBc' Zone I BRC (Deep) 

Cobalt IGDIGW13D 06/0211995 0.76 J 220 2.3 

Iron IGDIGW13D 12106/1995 59.3 J 1,100 34 - 12,200b 

IGDIGW13D 08/20/1998 261 = 

Magnesium IGDIGW13D 06/0211995 1,080,000 NL 8,550 - 1,460,000 b 

IGDIGW13D 12106/1995 1,180,000 = 
IGDIGW13D 05/28/1996 1,030,000 = 
IGDIGW13D 09/04/1996 1,200,000 = 
IGDIGW13D 08/20/1998 1,100,000 = 

Manganese IGDIGW13D 0610211995 56.8 J 73 261 

IGDIGW13D 08/20/1998 29.8 = 

Potassium IGDIGW13D 06/0211995 431,000 J NL 1,960 - 495,000 b 

IGDlGW13D 12106/1995 288,000 J 

IGDIGW13D 05/28/1996 260,000 = 
IGDIGW13D 09/04/1996 331,000 J 

IGDIGW13D 08/20/1998 316,000 = 

Sodium IGDIGW13D 06/0211995 7,140,000 = NL NA 

IGDIGW13D 12106/1995 8,970,000 = 
IGDIGW13D 05/2811996 8,420,000 = 
IGDIGW13D 09/04/1996 7,720,000 J 

IGDIGW13D 08120/1998 8,030,000 J 

Vanadium IGDIGW13D 06/0211995 5.2 J 26 15.7 

IGDIGW13D 1210611995 8.6 J 

IGDIGW13D 09/04/1996 4.6 J 

IGDIGW13D 08/20/1998 14.8 J 

Pesticides 

alpha-BHC (alpha- IGDIGW13D 06/0211995 0.39 = 0.011 NA 
Hexachlorocyclohexane) 

beta BHe (beta- IGDIGW13D 06/02119951 0.23 J 0.037 NA 
Hexachlorocyclohexane) 
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TABLE 3-4 
Analytes Detected in Deep Groundwater at AOe 715 
Confirmatory Sampling Investigation Report, AOCs 711,715, and 718, Zone I, Charleston Naval Complex 

Concentration 
Parameter 

Sample 
Location 

Date 
Sampled (pgIL) Qualifier MCURBC" Zone I BRC (Deep) 

Gamma-BHC (Lindane) IGDIGW13D 06/0211995 0.075 

Heptachlor IGDIGW13D 06/0211995 0.29 

Semivolatile Organic Compounds 

2,4-Dimethylphenol IGDIGW13D 06/0211995 5 

Benzoic acid IGDIGW13D 05/2811996 2 

Phenol IGDIGW13D 1210611995 23 

Volatile Organic Compounds 

Carbon Disulfide IGDIGW13D 04/1511998 0.95 

Chloroethane IGDIGW13D 06/0211995 6 

All values are presented in units of micrograms per Ifter (jJg/L). 

Concentrations in bold type and outlined exceed MCURBC and BRC. 

J 0.2 NA 

J 0.4 NA 

J 73 NA 

J 15,000 NA 

= 2,200 NA 

J 100 NA 

J 3.6 NA 

a RBCs are listed in italics where no primary MCL exists. RBCs are from EPA Region III RBC (October 2000) table, 
adjusted for HI = 0.1 

b Range of grid sample concentrations; no BRC calculated. 

BRC background reference concentration 

NA Not available 

NL No MCL or RBC listed 

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

J Indicates an estimated value. One or more quality control (OC) parameters were outside control limits or 
the value was detected below the laboratory's quantification limit. 
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TABLE 3-5 

CONFIRMATORY SAMPUNG INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
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REVISION 1 
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COPC Refinement, Surface Soil at AOC 715 
Conffrmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Parameter Chromium, Total Iron Dieldrin 

RBC 210 23,000 0.04 

SSL (OAF=10) 19 NL 0.002 

Zone I Background Concentration Range 7.5 - 54 1,730 - 22,700 NA 

Zone H Background Concentration Range 3.4 - 114 695 - 38,800 NA 

Location Date Sampled Units Concentration Concentration Concentration 

1681S6006 09/23/1998 mgikg 14.3 = 4,400 = 

1681S6011 10/0611998 mgikg 73.5 = 32,400 = 

IGDIS6013 02117/1995 mgikg 18.4 = 7,750 J 

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

Concentrations in bold type exceed background concentrations and RBCs or SSLs (DAF=10). 

SSL from EPA Soil Screening Guidance Appendix A, 1996. 

NA Not available 

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

= 

0.0059 = 

0.0017 u 

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

U Indicates that the concentration was not detected. 
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cope Refinement, Subsurface Soil at AOC 715 

CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
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REVISION 1 
MARCH 2003 

Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Parameter Alpha BHC 

SSL (DAF=10) 0.00025 

Location Date Sampled Units Concentration 

1681S6OO6 09/2311998 mg/kg 0.0019 U 

1681S6011 10/0611998 mg/kg 0.002 U 

IGDIS6013 02117/1995 mg/kg 0.0012 U 

1715S6001 06/10/2002 mg/kg 0.0015 U 

1715S6OO2 06/10/2002 mg/kg 0.0015 U 

1715S6OO3 06/10/2002 mglkg 0.00055 J 

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

Concentrations in bold type exceed SSLs (DAF=10). 

SSL from USEPA Soil Screening Guidance Appendix A, 1996. 

J Indicates an estimated value. 

U Indicates that the analyte was not detected. 
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TABLE 3-7 
COPC Refinement, Groundwater at AOC 715 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Parameter Alpha BHC Beta BHC Chloroethane 

R8G 0.011 0.037 3.6 

Sample 
Location Date Sampled Units Concentration Concentration Concentration 

1715GPOO1 06/17/2002 /lg/L 0.04 UJ 0.04 UJ 10 U 

1681 GW003 10/20/1998 /lg/L NA NA 5 U 

01/26/1999 /lg/l 0.04 U 0.04 U 5 U 

0610211999 /lg/l NA NA 5 U 

IGDIGW013 04/26/1995 /lg/L 0.03 U 0.03 U 10 UJ 

12/06/1995 /lg/L 0.042 U 0.042 U 10 UJ 

05/28/1996 /lg/L 0.04 U 0.04 U 10 U 

09/04/1996 /lg/l 0.04 U 0.04 U 10 U 

04/15/1998 /lg/l NA NA U 

08/20/1998 /lg/l NA NA 3 U 

IGDIGW13D 06/02/1995 /lg/L 0_39 ~ 0_23 J 6 J 

12/06/1995 /lg/l 0.042 U 0.042 U 10 UJ 

05/28/1996 /lg/l 0.04 U 0.04 U 10 U 

09/04/1996 /lg/L 0.04 U 0.04 U 10 U 

04/15/1998 /lg/l NA NA U 

08/20/1998 /lg/l NA NA 15 U 

Concentrations in bold type exceed RBCs. 

No primary MCls exist for analytes. RBCs are from EPA Region III RBC (October 2000) table. 

NA Not analyzed 

J Indicates an estimated value. 

U Indicates that the analyte was not detected. 

UJ Indicates that the analyte was not detected and the detection limit is estimated. 
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4.1 Description of Aoe 718 
AOC 718 is described in the 2001 RFA as the OWS located at the eastern wall of Building 

681. Building 681 is the intermediate maintenance facility for the Coast Guard, previously 

used by the Navy for the same purpose. Refer to Figure 3-1 for an aerial photograph dated 

1997 of Building 681, the OWS at AOC 718, and the former OWS system at AOC 715, at the 

northeast comer of the building. 

Building 681 was constructed in 1985. Appendix F presents record drawings showing the 

location of the OWS at AOC 718 adjacent to the building. The OWS at AOC 718 serviced 

effluent from building floor drains, and was taken out of service on or before 1991. OWS 

construction materials, dimensions, and configuration are unknown. Degreasing operations 

are known to have occurred within the building, however there is no evidence of disposal in 

the drains. There is no record of management of hazardous materials involving AOC 718. 

The 100-gallon waste oil UST adjacent to the OWS was removed in 1997, in accordance with 

the SCDHEC UST program. Soil and groundwater samples collected during the closure 

indicated detectable concentrations of selected VOCs, SVOCs, and metals which were below 

risk-based levels. 

The area surrounding AOC 718 has been investigated as part of the Zone I RFI, AOC 681, 

reported in the Zone I RFI Report, Revision 0 (EnSafe, 1999), and amended by the Zone I RFI 

Report Addendum, Revision 1 (CH2M-Jones, 2001). AOC 681 is also discussed in the Corrective 

Measures Study Work Plan for Zone I Revision 1, (CH2M-Jones, 2002b), and the SCDHEC has 

approved the recommendation for NFA. 

The OWS at AOC 718 was located within a narrow landscaping area between the building 

wall and the paved parking area. Photographs of the AOC 718 area are presented in 

Appendix A. The waste oil UST was beneath the edge of the pavement. Surface water runoff 

from the area around AOC 718 is likely to flow southeast to a storm water catch basin, based 

on the surface grade in the area. As noted in Figure 1-2, shallow groundwater is assumed to 

flow in a southerly direction, governed by a groundwater mound beneath Building 681. 

Because AOC 718 is approximately 300 ft from the Cooper River, the regional groundwater 
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1 Pesticides and PCBs in Soil Samples 
2 No PCBs were detected. Chlordane and its isomers alpha-chlordane and gamma-chlordane, 

3 heptachlor epoxide, and DDD and DDE were detected in the surface and subsurface soil 

4 samples at low concentrations near the detection limits. As shown in Tables 4-1 and 4-2, 

5 concentrations of these compounds were at least two orders of magnitude less than 

6 unrestricted land use RBCs and SSLs. All of these are discontinued organo-chlorine 

7 pesticides, likely from the historical application across the base as part of the general facility 

8 maintenance activities in this highly disturbed/ industrial area of CNC. Therefore, the 

9 pesticides detected at AOC 718 are not selected as COPCs as they are below the levels 

10 considered for exposure or leachability concern, and do not appear related to OWS system 

11 operations. 

12 SVOCs in Soil Samples 
13 No SVOCs were detected in the surface soil sample, but as shown in Table 4-2, trace 

14 concentrations ofbis(2-ethylhexyl)phthalate and PAHs were detected in the subsurface soil 

15 samples. The concentrations of these SVOCs were less than their respective SSLs, indicating 

16 detected concentrations are not a concern as they would not contribute to groundwater 

17 contamination. 

18 VOCs in Soil Samples 
19 No VOCs were detected in the surface soil sample. Acetone, styrene, and xylenes were 

20 detected at trace levels in the subsurface soil. The concentrations of these VOCs were less 

21 than their respective SSLs, indicating they are not a leachability concern and would not 

22 contribute to groundwater contamination. 

23 4.2.2 Groundwater Samples 
24 Groundwater monitoring well 1681GW002 was installed specifically to sample groundwater 

25 in the vicinity of the former OWS at AOC 718, and was located within several feet of the 

26 OWS. Monitoring well construction logs are presented in the Zone I RFI Report, Revision 0 

27 (EnSafe, 1999). RFI monitoring well 1681GW002 was sampled three times in 1998 and 1999; 

28 samples were analyzed for cyanide, metals, VOCs, and SVOCs. PCBs and pesticides were 

29 also analyzed from the January 26,1999 sample. 

30 Inorganic and organic analytes detected in groundwater from 1681GW002 are listed in Table 

31 4-3. Concentrations were compared to MCLs; where MCLs do not exist they were compared 

32 to tap water RBCs from the EPA Region III October 2000 tables, adjusted for HI=O.l. Metals 

33 concentrations were also compared to BRCs for shallow groundwater from Zone I. 

OWSAOC711715718CSI REV1.DOC 4-3 



CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION t 
MARCH 2003 

1 Results of the groundwater analyses are discussed below. 

2 Metals in Groundwater Samples 
3 As seen in Table 4-3, metals were detected in the groundwater samples from AOC 718 

4 concentrations below applicable MCLs (or tap water RBCs adjusted for lll=O.l) and BRCs. 

5 Thus no metals are identified as COPCs in groundwater at AOC 718. 

6 Organic Compounds in Groundwater Samples 
7 VOCs, PCBs, and pesticides were not detected in the groundwater samples from 

8 1681GW002. Bis(2-ethylhexyl)phthalate was the only SVOC detected, at estimated 

9 concentrations of 22 flg/L from the first sampling event and 1.0 flg/L from the second 

10 sampling event, compared to the MCL of 6 flg/L. This compound was identified as a COPC 

11 because it exceeded the MCL, and is discussed further in Section 4.3. 

12 4.3 CO PC Evaluation and Refinement 
13 This section discusses chemicals that were identified as COPCs because their concentrations 

14 exceeded screening criteria, i.e., background values and either unrestricted land use RBCs 

15 (for surface soil), SSLs (for surface or subsurface soil), or MCLs or RBCs for groundwater. 

16 No COPCs were identified in surface or subsurface soil. Bis(2-ethylhexyl)phthalate was 

17 identified as a COPC in groundwater. 

18 Table 4-4 presents bis(2-ethylhexyl)phthalate concentrations measured at AOC 718. Because 

19 the concentration was greatly reduced during the second sampling event and not detected 

20 during the third sampling event, it is suspected that the initial detection may have been an 

21 artifact of sampling or laboratory contamination. This chemical is also identified as a 

22 common laboratory contaminant by EPA. The bis(2-ethylhexyl)phthalate concentration in 

23 the latest sampling event is well below the MCL. A review of the laboratory blank data for 

24 the Sample Data Group associated with a reported value of 22 flg/L indicates that one of the 

25 laboratory blanks had a bis(2-ethylhexyl)phthalate value of 1 flg/L (see Appendix H). Based 

26 on EPA's "Ten Times" rule for common laboratory contaminants, all detections up to 10 

27 flg/L would be considered non-detect. Although the reported value of 22 flg/L for this 

28 sample exceeds the 10 flg/L determined by the "Ten Times" rule, the detection of bis(2-

29 ethylhexyl)phthalate in this laboratory blank sample does confirm the potential for this 

30 groundwater detection to be due to laboratory contamination. Therefore, bis(2-

31 ethylhexyl)phthalate is not considered a COC for groundwater at AOC 718. 
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1 4.4 Investigation Summary - AOC 718 
2 Metals detected in soil and groundwater samples at AOC 718 are within background levels 

3 indicating detected metals are naturally occurring and not related to operations associated 

4 with the AOC 718 OWS system. Traces of pesticides detected in soil samples are at 

5 concentrations below the risk-based criteria and are likely from historical facility 

6 maintenance activities, as these type of pesticides are no longer in use. A one-time elevated 

7 concentration of bis(2-ethylhexyl)phthalate detected in one groundwater sample was not 

8 confirmed in subsequent samples and is likely from plastic material in sampling and 

9 analytical equipment. No compounds were identified at AOC 718 that indicated a release 

10 from the OWS system, or specific threats to soil or groundwater quality. 

11 4.5 AOC 718 CSI Conclusions and Recommendations 
12 The following conclusions may be applied to the OWS system at AOC 718: 

13 • The OWS and former UST were adjacent to each other. Samples were collected 

14 surrounding the units identified as AOC 718, associated with the AOC 681 RFI and the 

15 subsequent CSI for AOC 718. 

16 • Surface soil was sampled at one location, subsurface soil was sampled at three locations, 

17 and groundwater was sampled at one location specifically to investigate the OWS 

18 system at AOC 718. 

19 • Soil and groundwater samples were analyzed for the full suite of YOCs, SYOCs, 

20 pesticides, and PCBs. 

21 • None of the detected soil constituents were identified as COPCs; thus no COCs. 

22 • Groundwater had one of the phthalates as a COPC, but no COCs were identified for 

23 groundwater around AOC 718. 

24 It is concluded that sufficient data to characterize site environmental conditions exist to 

25 evaluate AOC 718, and that no COCs have been identified within the media that would 

26 have been impacted by a potential release from the OWS. Therefore, NFA status is 

27 recommended for AOC 718. 
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TABLE 4-1 
Analytes Detected in Surface Soils at AOC 718 
Confirmatory Sampling Investigation Repot1, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

EPA Surface Soil 
Sample Date Concentration Region III Background 

Parameter Location Sampled (mg/kg) RBC' SSLb Range" 

Metals 

Aluminum 16818B007 10/06/1998 5,050 J 7,800 NL 3,470 - 27,400 

Arsenic 168188007 10/06/1998 2.7 ~ 0.43 15 0.46 - 20 

Barium 168188007 10/0611998 22.0 ~ 550 800 7.8 - 43 

Calcium 168188007 10/0611998 62,000 ~ NL NL 1,670 - 59,500 

Chromium, Total 168188007 10/06/1998 20.2 ~ 210· 19 7.5 - 54 

Cobalt 168188007 10/06/1998 1.1 J 470 1,000 0.64 - 5.8 

Copper 168188007 10/06/1998 5.5 ~ 310 5,300 2.4 - 556 

Iron 168188007 10/06/1998 3,390 ~ 2,300 NL 1,730 - 22,700 

Lead 168188007 10/06/1998 21.7 ~ 400· 400 5.0 - 203 

Magnesium 168188007 10/06/1998 2,920 J NL NL 424 - 3,820 

Manganese 168188007 10/06/1998 40.9 ~ 160 480 15 - 426 

Mercury 168188007 10/06/1998 0.08 ~ 2.3 1.0 0.13 - 0.47 

Nickel 168188007 1010611998 7.4 ~ 160 65 1.5 - 18 

Selenium 168188007 10/0611998 0.42 J 39 2.5 0.50 -1.1 

Vanadium 168188007 10/06/1998 11.4 ~ 55 3,000 8.5 - 53 

Zinc 168188007 10/06/1998 29.1 J 2,300 6,000 5.9 - 150 

Pesticides 

alpha-Chlordane 168188007 10/06/1998 0.0039 ~ 1.8 5.0 NA 

gamma-Chlordane 168188007 10/0611998 0.0097 ~ 1.8 5.0 NA 

Heptachlor Epoxide 168188007 10/0611998 0.0020 ~ 0.07 0.35 NA 

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

a Unrestricted land use R8Cs from EPA Region III R8C Tables, October 2000, adjusted for HI ~ 0.1. 

b 88Ls from EPA 80il Screening Guidance: User's Guide; DAF ~ 1.0 for VOCs, DAF ~ 10 for others 

e Background Range values for metals are the minimum and maximum concentrations detected in Zone I 
grid samples. 

OWSAOC711715718CSI AEV1.00C 4·6 



CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
MARCH 2003 

TABLE 4-1 
Analytes Detected in Surface Soils at AOe 718 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

EPA 
Sample Date Concentration Region III 

Parameter Location Sampled (mglkg) RBC' SSL b 

d RBCs for Total Chromium and Lead from EPA Region IX PRG Tables, November 2000. 

NA Not available 

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

J Indicates an estimated value. One or more quality control (QC) parameters were 

Surface Soil 
Background 

RangeC 

outside control limits or the value was detected below the laboratory's quantification limit. 
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TABLE 4·2 
Analytes Detected in Subsurface Soil at AOe 718 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mglkg) SSLa Range" 

Metals 

Aluminum 1681SB007 09/24/1998 5,500 = NL 4,590· 11,700 

1718SBOOl 06/10/2002 7,870 = 

1718SB002 06/10/2002 7,240 = 

Arsenic 1681SB007 09/24/1998 3.2 J 15 0.88·4.4 

1718SBOOl 06/1012002 4.36 = 

1718SB002 06/10/2002 3.96 = 

Barium 1681SB007 09/24/1998 13.2 J 800 9.5·19 

1718SBOOl 06/10/2002 14 J 

1718SB002 06/10/2002 15 J 

Beryllium 1681SB007 09/24/1998 0.19 J 32 0.33·0.51 

1718SBOOl 06/10/2002 0.28 J 

1718SB002 06/10/2002 0.241 J 

Cadmium 1681SB007 09/24/1998 0.25 J 4 0.48 

1718SBOOl 06/1012002 0.286 J 

1718SB002 06/1012002 0.342 J 

Calcium 1681SB007 09/24/1998 54,300 = NL 528·63,900 

1718SB001 06/10/2002 86,700 = 

1718SB002 06/10/2002 72,800 = 

Chromium, Total 1681SB007 09/24/1998 21.0 = 19 7.6 - 41 

1718SBOOl 06/10/2002 33.7 J 

1718SB002 06/10/2002 23.8 J 

Cobalt 1681SB007 09/24/1998 1.4 J 1,000 2.1 - 2.2 

1718SBOOl 06/1012002 0.92 J 

1718SB002 06/10/2002 0.896 J 

Copper 1681SB007 09/24/1998 8.5 = 5,300 1.2·12 

1718S8001 06/10/2002 6.14 = 

1718SB002 06/10/2002 11.1 
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TABLE 4-2 
Analytes Detected in Subsurface Soil at AOe 7t 8 
Conffrmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mg/kg) SSL' Range" 

Iron 168188007 09/24/1998 3,840 = NL 3,730 - 7,250 

171888001 06/10/2002 5,220 J 

171888002 06/10/2002 4,450 J 

Lead 168188007 09/24/1998 6.0 = 400 3.1 -7.2 

171888001 06/10/2002 6.76 J 

171888002 06/10/2002 19.8 J 

Magnesium 168188007 09/24/1998 1,860 = NL 196 - 3,990 

171888001 06/10/2002 3350 = 
171888002 06/10/2002 2170 = 

Manganese 168188007 09/24/1998 45.9 J 480 8.6 - 55 

171888001 06/10/2002 74.4 J 

171888002 06/10/2002 55.9 J 

Mercury 168188007 09/2411998 0.07 = 1 NA 

171888001 06/10/2002 0.011 J 

171888002 06/10/2002 0.01 J 

Nickel 168188007 09/24/1998 7.40 = 65 3.5 - 16 

1718S8001 06/10/2002 14.8 J 

171888002 06/10/2002 11.2 J 

Potassium 168188007 09/24/1998 386 J NL 930 - 2,230 

171888001 06/10/2002 683 J 

171888002 06/10/2002 518 J 

Selenium 168188007 09/24/1998 0.15 J 2.5 0.59·1.4 

171888001 06/10/2002 0.376 J 

171888002 06/10/2002 0.417 J 

80dium 168188007 09/24/1998 222 J NL 226·1,770 

171888001 06/10/2002 391 J 

171888002 06/10/2002 340 J 
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TABLE 4-2 
Analytes Detected in Subsurface Soil at AOe 718 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mglkg) SSLa Range" 

Vanadium 168188007 09/2411998 12.7 = 3,000 11 - 24 

171888001 06110/2002 19.7 = 
171888002 06110/2002 16.3 = 

Zinc 168188007 09/2411998 29.3 J 6,000 4.7 - 29 

171888001 06110/2002 30.5 J 

171888002 06110/2002 43.1 J 

Pesticides 

Alpha-chlordane 168188007 09/2411998 0.0024 = 5 NA 

171888001 06110/2002 0.0011 J 

171888002 06110/2002 0.0031 J 

Chlordane 171888002 06110/2002 0.1360 J 5 NA 

Gamma-chlordane 168188007 09/2411998 0.0056 = 5 NA 

171888001 06110/2002 0.0049 J 

171888002 06110/2002 0.0136 J 

Heptachlor Epoxide 171888002 06110/2002 0.0040 J 0.35 NA 

p,p'-DDD 171888001 0611012002 0.0032 J 8 NA 

p,p'-DDE 171888001 06110/2002 0.0043 J 27 NA 

Semivolatile Organic Compounds 

8EQs 171888002 06110/2002 0.264 = NA 1.400 

8enzo(a)Pyrene 171888002 06110/2002 0.0276 J 4 0.623 

bis(2-Ethylhexyl) 168188007 09/2411998 0.040 J 1,800 NA 
Phthalate 

171888002 06110/2002 0.264 J 

Chrysene 171888002 06110/2002 0.0478 J 80 0.616 

Fluoranthene 171888002 0611 0/2002 0.0661 J 2,100 NA 

Phenanthrene 171888002 06110/2002 0.0416 J NA NA 
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TABLE 4-2 
Analytes Detected in Subsurtace Soil at AOe 718 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Subsurface Soil 
Sampte Date Concentration Background 

Parameter Location Sampled (mglkg) SSLa Range" 

Pyrene 16818B007 09/24/1998 0.0180 J 2,100 NA 

17188B002 06/10/2002 0.0495 J 

Volatile Organic Compounds 

Acetone 17188B001 06/10/2002 0.0063 J 0.80 NA 

17188B002 06/10/2002 0.0065 J 

8tyrene 17188B001 06/10/2002 0.00055 J 0.2 NA 

17188B002 06/10/2002 0.00066 J 

Xylenes, Total 17188B002 06/10/2002 0.00044 J 9.5 NA 

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

a 88Ls from EPA 80il Screening Guidance: User's Guide; DAF = 1.0 for VOCs, DAF = 10 for 
others. 

bBackground Range values for metals are the minimum and maximum concentrations detected in 
Zone I grid samples. 

NA Not available 

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

J Indicates an estimated value. One or more quality control (OC) parameters were 
outside control limits or the value was detected below the laboratory's quantification limit. 
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TABLE 4-3 
Analytes Detected in Groundwater at AOC 718 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration Zone I BRC 
Parameter Location Sampled (pg/L) MCURBC (shallow) 

Metals 

Arsenic 1681 GW002 10/20/1998 3.3 J 50 23 

01/26/1999 3.8 J 

Barium 1681 GW002 10/20/1998 32.7 J 2,000 110 

01/2611999 26.3 = 

06/0211999 53.6 = 

Calcium 1681 GW002 10/2011998 146,000 = NL 39,000 - 980,000· 

01/26/1999 113,000 = 

06/0211999 203,000 = 

Copper 1681 GW002 01/26/1999 10.1 J 1,300 4.4 

Iron 1681 GW002 10/20/1998 490 = 1,100 49 - 31,900· 

01/26/1999 67.0 J 

06/0211999 968 = 

Lead 1681 GW002 06/0211999 3.3 = 15 4.4 

Magnesium 1681 GW002 10/2011998 26,300 NL 8,580 -1,410,000· 

01/2611999 44,400 

06/0211999 54,200 = 

Manganese 1681 GW002 10/20/1998 44.1 = 73 5430 

01/26/1999 29.6 = 

06/0211999 56.9 = 

Mercury 1681 GW002 06/0211999 0.13 J 2 0.1-1.1· 

Nickel 1681 GW002 01/2611999 2.3 J 73 13.3 

Potassium 1681 GW002 10/20/1998 19,100 = NL 7,060 - 550,000 • 

01/2611999 42,800 = 
06/0211999 30,300 

Silver 1681 GW002 10/20/1998 6.1 J 18 1.3* 

Sodium 1681 GW002 10/20/1998 149,000 NL NA 
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TABLE 4-3 
Analytes Detected in Groundwater at AOC 718 
Confirmatory Sampling Investigation Report, AOCs 711, 715, and 718, Zone I, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pgll) MCL/RBe 

Sodium 01/26/1999 233,000 = NL 

06/0211999 27,300 = 

Vanadium 1681 GW002 01/2611999 1.3 J 26 

bis(2- 1681 GW002 10/20/1998 LJ J 
Ethylhexyl) 
Phthalate 

6 

01/2611999 1.0 J 

All values are presented in units of micrograms per mer (pglL)_ 

Concentrations in bold type and outlined exceed MCL/RBC and BRC .. 

Zone I BRC 
(shallow) 

NA 

14 

NA 

• RBCs are listed in italics where no primary MCL exists. RBCs are from EPA Region III RBC 
(October 2000) table, adjusted for HI = 0.1 

BRC Background reference concentration 

• Range of grid sample concentrations; no BRC calculated. 

NA Not available 

NL Not listed 

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. 
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TABLE 4-4 
COPC Refinement, Groundwater at AOC 718 

CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 711, 715, AND 718, ZONE I 
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REVISION 1 
MARCH 2003 

Confirmatory Sampling Investigation Report. AOCs 711.715. and 718. Zone I. Charleston Naval Complex 

Parameter location 

bis(2-Ethylhexyl)Phthalate 1681 GWOO2 

Date Sampled 

10/20/1998 

01/26/1999 

06/0211999 

Concentrations in bold type and outlined exceed MCL. 

J Indicates an estimated value. 

U Indicates thai the analyte was not detected; value is detection limit. 
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1 

2 

3 

5.0 CSI Conclusions and Recommendations 

This section summarizes the conclusions and recommendations resulting from the data 

review for the CSIs at AOCs 711, 715, and 718. 

4 5.1 AOC 711 CSI Conclusions and Recommendations 
5 The following conclusions may be applied to the OWS system at AOC 711: 

6 • The OWS system is composed of a concrete and steel structure with an adjacent oily 

7 waste UST reported. The system has been out of service on or before 1996. 

8 • The OWS system reportedly received effluent from an adjacent wash pad and from 

9 building floor drains. No drawings or configuration details are known. 

10 • Soil and groundwater samples were collected specifically to investigate the OWS system 

11 for the Zone L RFI and the AOC 711 CSI. 

12 • Soil and groundwater RFI samples surrotmding the OWS system were analyzed for the 

13 full range of VOCs, SVOCs, PCBs, pesticides, and metals, and indicate no COCs at the 

14 AOC. 

15 It is concluded tha t sufficient data exist to evaluate AOC 711, and that no COCs have been 

16 identified within the media that would have been impacted by a potential release from the 

17 OWS. Therefore, an NFA status is recommended for this site. 

18 5.2 AOC 715 CSI Conclusions and Recommendations 
19 The following conclusions may be applied to the OWS system at AOC 715: 

20 • Construction details and exact location of the former OWS system are not known. 

21 • Surface and subsurface soil was sampled at 6 locations and grOlmdwater was sampled at 

22 4 locations within 55 feet of the assumed location of the OWS system. 

23 • Soil and grotmdwater samples analyzed for the full range of VOCs, SVOCs, and metals 

24 indicate no releases from the OWS system. 
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1 It is concluded that sufficient data exist to evaluate AOC 715 and that the data indicate that 

2 no COCs have been identified within the media that would have been impacted by a 

3 potential release from the OWS. Therefore, an NFA status is recommended for this site. 

4 5.3 AOC 718 CSI Conclusions and Recommendations 
5 The following conclusions may be applied to the OWS system at AOC 718: 

6 • The OWS and former UST were adjacent to each other, and the 1997 UST closure 

7 sampling indicated no further action was required regarding the UST removal. 

8 • Surface and subsurface soil was sampled at three locations and groundwater was 

9 sampled at one location specifically to investigate the OWS system for the Zone I, AOC 

10 681 RFI and the AOC 718 CSI. 

11 • Soil and groundwater RFI samples analyzed for the full range of VOCs, SVOCs, 

12 pesticides, PCBs, and metals indicate no releases from the OWS system. 

13 It is concluded that sufficient data exist to evaluate AOC 718 and that no COCs have been 

14 identified within the media that would have been impacted by a potential release from the 

15 OWS. Therefore, NFA status is recommended for this site. 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone I, AOCs 711, 715, and 718 
TO: 

FROM: 

DATE: 

Louise Palrner/CH2M HILL/CLT 

Amy Juchem/CH2M HILL/GNA 

Herb Kelly / CH2M HILL/ GNA 

August 27, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone I, AOCs 711, 715, and 718. The samples were collected 
between the dates of June 6, 2002 and July 9,2002. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were reviewed and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Yolatile Organic Compounds (YOC), 
SW-846 8270 Semivolatile Organic Compounds (SYOC), SW-846 8081 Organochlorine 
Pesticides, SW-846 8082 Polychlorinated Biphenyls, and Metals following SW-846 6010/7000 
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 QUAUTY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[= j 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. 

[Uj Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

lUll Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[Rj Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code Definition 
2S Second Source 
BL Blank 
BD 
BS 
CC 
DL 
PO 
HT 
IB 
IC 
IS 

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 ~ 1's ) 
Initial Calibration 
Internal Standard 

LD Lab Duplicate 
LR Concentration exceeded Linear Range 
MD MS/MSD or LCS/LCSD Precision 
MS Matrix Spike/Matrix Spike Duplicate 
OT Other (see DV worksheet) 
PO Pesticide Degradation 
PS Post Spike 
RE Re-extraction/Re-analysis 
SO Serial Dilution 
SS Spiked Surrogate 
TN Tune 

2 

-
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Organic Parameters 

Quality Control Review 

DATA QUAlITY EVALUATION SUMMARY 

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, equipment blanks, and trip 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 SpikefMatrix 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. 

• 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. 

• GClMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

• Pesticide Degradation - Degradation checks on the gas chromatograph with electron 
capture detector system are performed to ensure minimal instrument breakdown of 
target compounds. These criteria are not sample specific. 

• Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 
detector, the agreement of the quantitative results on both columns is evaluated. For 
Pesticide and PCB analyses covered in this report, confirmation was performed using a 
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DATA QUAUTY EVALUATION SUMMARY 

dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000, 40% RPD criteria was used as the acceptance limit. 

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

Volatile Organic Compounds (VOC) Analyses 
The QA/ QC parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

There were selected samples that had to be recollected and reanalyzed for the analysis of the 
Volatile Organic Compounds. All of the samples were originally collected following proper 
procedures, and for each sample, both EnCore samplers and a glass container were 
submitted to the laboratory. The glass container was to be used for screening proposes. 
However, the aliquots for analysis were taken from the glass container instead of from the 
EnCore samplers. Therefore the decision was made to recollect and reanalyze the samples 
following all proper protocol. The results from the first analysis were supplied to the Project 
Team, but were qualified in the database with an "5" qualifier, to be used as screening data 
only. The text in this report discusses the results from the samples that were recollected and 
reanalyzed. The "screening data" is also included, but is not considered adequate for the 
decision-making process. 

The original sample ID numbers and the IDs of the recollected samples are compared in 
Table 2 below. 

TABLE 2 
Screening Samples vs Recollected Samples Cross Reference: VOCs 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 
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DATA QUAUTY EVAlUATION SUMMARY 

Blanks 
The VOC target parameters detected in blank samples are listed in Table 3. 

TABLE 3 
Blank Contamination: VOCs 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

TB 1.6 IlQIL 8.01lglL 

TB 0.37 fl9/L 1.9 1lglL 

1200242136 36 LB 0.87 IlQIL 4.4 fl9/L 

Ml EB 1.3 Ilg/L 6.51lglL 

EB 0.28 fl9/L l.4IlQ1L 

1200261034 LB 43.7 Ilg/Kg 2191lglKg 

M3 EB 0.46 IlQIL 2.31lglKg 

EB 2.8 fl9IL 28.01lglKg 

TB 0.5 IlglL 2.51lglKg 

2TB001M3 TB 2.4 Ilg/L 24.01lglKg 

H 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. 

Recoveries - Surrogate, MS/MSD and LCSILCSD 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS) and Laboratory Control Duplicate Sample (LCSD) recoveries were within 
acceptable quality control limits, except as noted in Table 4 below. 
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TABLE 4 
Surrogate, MS/MSD, and LCSILCSD Recoveries Out of QC Limits: VOC 
Charleston Naval Complex, Zone I, AOCs 711,715, and 718, Charleston, SC 

61813, 1200242137 Vinyl acetate 56' 155.2' 
61814 LCSI 

1200242156 
LCSD 1 ,2,4-T richlorobenzene 134'/132.8' 

63281 1200261039 
LCs/ 

Vinyl acetate 68.8" 168.8" 

1200261040 
LCSD 

• - out of control limits 

Initial and Continuing Calibration Criteria 

DATA QUAUTY EVALUATION SUMMARY 

70-130 61813-AII; Detects-J, non-

61814 - All detects-UJ 

70-130 61813 - All; Detects only - J 

61814-AII 

70-130 63281-AII Detects-J, non-
detects-UJ 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
TableS. 

TABLES 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

VOA l-CCAL-06/11102, Vinyl acetate 42.7% low 
0942 

2-Chloroethyl vinyl ether 26.5% low 

RRF;0.040 

VOA8-CCAL-06/21/02, Trichloroethylene 22.5% high 
0800 

Tetrachloroethylene 20.8% high 

l,2,4-Trichlorobenzene 26.7% high 

1,2,3-Trichlorobenzene 25.0% high 

VOA8-CCAL-06/24/02, 2-Chloroethyl vinyl ether 63.8% high 
1911 

cis-l,2-Dichloropropene 24.5% high 

1,2,3-Trichlorobenzene 20.2% high 

VOA l-ICAL -06/19/02, 2308 2-Chloroethyl vinyl ether RRF;0.043 

12 

61677001 
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61814-AII 

62385001; 

62386001 

63281 -All 



DATA QUAUTY EVALUAllON SUMMARY 

TABLE 5 
Exceptions to Initial Calibration Criteria and Continuing Calibration Cr~eria: VOC 
Charleston Naval Complex, Zone I, AOCs 7tl, 715, and 718, Charleston, SC 

VOA1-CCAL-07/12102, 
0816 

Acetone 

Bromomethane 

Vinyl acetate 

2-Chloroethyl vinyl ether 

RRF=0.049 

29.8% high 

31.3% low 

RRF=0.040 

63281 - All 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the Average Relative Response Factor (RRF) was low in the initial calibration, 
detected compounds were flagged 'T', and non-detected compounds were flagged "UJ", 
as estimated. 

• When the percent difference (O/OD) was low in the continuing calibration standards, 
detected compounds were flagged 'T' and non-detected compounds were flagged "UI", 
as estimated. 

• When the percent difference (O/OD) was high in the continuing calibration standards, 
detected compounds were flagged 'T', as estimated. Non-detected compounds were not 
flagged. 

• When the Relative Response Factor (RRF) was low in the continuing calibration, 
detected compounds were flagged 'T', and non-detected compounds were flagged "UI", 
as estimated. 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/QC parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The SVOC target parameters detected in blank samples are listed in Table 6. 
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DATA QUAUTY EVALUATION SUMMARY 

TABLE 6 
Blank Contamination: SVOCs 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

1200243012 LB 2.1 1'9/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. 

• U 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. 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 7. 

TABLE 7 
Exceptions to Initial Calibration Crfteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone I, AOes 711, 715, and 718, Charleston, SC 

MSD5-CCAL-06/13/02, bis(2-Chloroethyl) ether 35.7% high 
1137 

1,2-Dichlorobenzene 20.6% high 

Hexachlorocyclopentadiene 20.3% high 

2,4-Dinitrophenol 36.7% high 

2-Methyl-4,6-dinitrophenol 35.7% high 

bis(2-Ethylhexyl)phthalate 24.0% high 

MSD2-ICAL-06112/02,0035 2-Nitrophenol R'=0.985 

Naphthalene R'=0.987 
"-~"-- ------ ,. --- ------- ... ~-"" ,-~.- ------

14 
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TABLE 7 
Exceptions to Initial Calibration Criteria and Continuing Calibration Crfteria: SVOC 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

MSD2-CCAL-06/14/02, m-Nilroaniline 25.0% low 
1832 

MSD8-ICAL-06/14/02,2247 Benzoic acid R';0.987 

2,4-Dinitrophenol R';0.984 

MSD8-CCAL-06/17/02, Benzyl alcohol 20.3% high 
1400 

4-Nitrophenol 21.3% high 

bis(2-Ethylhexyl)phthalate 23.6% high 

Benzo(g,h,l)perylene 20.2% high 

o-Nitroaniline 25.1% high 

MSD8-CCAL -06/29/02, 2,4-Dinitrophenol 26.1% high 
0934 

o-Nitroaniline 26.5% high 

DATA QUAUTY EVALUATION SUMMARY 

61678001 

61813-AII 

61814-AII 

61813-AII 

61814-AII 

62385-AII 

62386 - All 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "I" and non-detected compounds were flagged "VI", as estimated. 

• When the percent difference (%0) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 

• When the percent difference (%0) was low in the continuing calibration standards, 
detected compounds were flagged "I" and non-detected compounds were flagged "VI", 
as estimated. 

Internal Standard Area 
All internal standard areas were within QC limits except as noted below. 

• Perylene-d12 in sample 61678001 had a 72.5% low recovery. Detects were qualified as 
"J" and non-detects were qualified "VI". 

Organochlorine Pesticide Analyses 
The QA/QC parameters for the Organochlorine Pesticide analyses for all of the samples 
were within acceptable controllirnits, except as noted below: 

15 



DATA QUAUlY EVAlUATION SUMMARY 

Recoveries - Surrogate, MSIMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality controllirnits, except as noted in 
Table 8 below. 

TABLE 8 
Surrogate, MSiMSD and LCS Recoveries Out of QC Limits: Pesticides 
Charleston Naval Complex, Zone I, AOes 711, 715, and 718, Charleston, SC 

61677 1200232114 LCS Heptachlor 52" 

62385 62385001 4-cmx 58" 

Decachlorobiphenyl 40" 140" 

62386 62386001 4-cmx 58"/75 

Decachlorobiphenyt 45"/46" 

" - out of control limits 

Field Duplicate Samples 

56-136 61677001 Detects-J, 
non-detects-
UJ 

60-150 62385001 Detects-J, 
non-detects-

60-150 UJ 

60-150 62386001 Detects-J, 
non-detects-

60-150 UJ 

All Field Duplicate Samples were within acceptable quality control limits, except as noted. 
No flags are applied due to Field Duplicate precision. 

• The Percent Difference for Chlordane (tech) and gamma-Chlordane in the Native/Field 
Duplicate sample 718SB00202 / 718CB00202 was 43.7 percent and 44.6 percent, 
respectively, with a 35 percent limit. 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 9. 

TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

ECD7-ICAL-06/11102, 2211 Methoxychlor R' =0.985 61677001 
-----~--.-------------~------------.-+-.-------------~ 

ECD1A·CCAL-06/14/02, Toxaphene 52.5% high 61678001 
2000 

16 



TABLE 9 
Exceptions to Intlial Calibration Crtteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

17 
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TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibration Cr~eria: Pesticides 
Charleston Naval Complex, Zone I, AOCs 711,715, and 718, Charleston, SC 

ECD5A-# l-CCAL-06/22102, Methoxychlor 15.2% low 
1929 

alpha-Chlordane 15.9% low 

ECD5A-#2-CCAL-06/22102, delta-BHC 20.0% high 
1929 

Dieldrin 30.5% high 

Endrin 64.0% high 

4,4'-DDD 60.0% high 

4,4'-DDT 19.0% low 

Melhoxychlor 21.0% high 

Endrin ketone 31.0% high 

Endrin aldehyde 31.5% high 

ECD5A-#1-CCAL -06/22102, Aldrin 15.6% low 
2143 

Endosulfan I 15.3% low 

4,4'-DDE 17.5% low 

Endosulfan II 21.5% low 

4,4'-DDT 33.5% low 

Methoxychlor 17.7% low 

gamma-Chlordane 17.5% low 

ECD5A-#1-CCAL-06/22102, alpha-Chlordane 18.4% low 
2143 

ECD5A-#2-CCAL-06l22l02, delta-BHC 20.0% high 
2143 

gamma-BHC 16.0% high 

Dieldrin 34.0% high 

Endrin 71.0% high 

4,4'-DDD 69.0% high 

4,4'-DDT 18.0% low 

Methoxychlor 22.0% high 

Endrin ketone 32.5% high 

Endrin aldehyde 33.0% high 

16 

DATA QUAUTY EVAWAllON SUMMARY 

61813-AlI 

61814-AII 

61813-AII 

61814-AII 

61814-AII 
........... "'"' 

61814-AII 

61814-AII 



TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

ECD5A-Jl1-CCAL-06/27/02, 
1626 

ECD5A-#1-CCAL-06/27/02, 
1840 

ECD5A-# 1-CCAL -06/27/02, 
1840 

'---_._._- .. _-_ ... 

alpha-BHC 

delta-BHC 

gamma-BHC 

Heptachlor 

Heptachlor epoxide 

Dieldrin 

Endrin 

Endosulfan II 

4,4'-DDD 

Endosulfan sulfate 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-BHC 

delta-BHC 

gamma-BHC 

Heptachlor 

Heptachlor epoxide 

Dieldrin 

Endosulfan I 

Endrin 

Endosulfan II 

4,4'-DDD 

Endosulfan sulfate 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

17.0% high 

31.0% high 

23.0% high 

21.0% high 

19.0% high 

39.0% high 

74.0% high 

17.5% high 

61.5% high 

15.5% high 

44.0% high 

46.5% high 

39.0% high 

17.0% high 

32.0% high 

24.0% high 

21.0% high 

20.0% high 

41.0% high 

12.0% high 

58.0% high 

19.5% high 

58.0% high 

20.0% high 

44.0% high 

51.5% high 

41.5% high 

DATA QUAUTY EVALUATION SUMMARY 

62386001 

62386001 

62386001 

Flags were applied to the compounds in the associated samples in the following manner: 

19 



DATA aUAlITY EVALUATION SUMMARY 

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged ''J'' and non-detected compounds were flagged "UJ", as estimated. 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "]" and non-detected compounds were flagged "U]", 
as estimated. 

• When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "]", as estimated. Non-detected compounds were not 
flagged. 

Degradation 
Pesticide degradation percent breakdown was within criteria, except as listed in Table 10 
below. 

TABLE 10 
Pesticide Degradation Percent Breakdown Out of QC Limits: Pesticides 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

EC05A-#1-0SI22102, 4,4'-00T 22.S" 15 
1742 

EC05A-#2-06/22102, 4,4'-00T 21.1" 15 
1742 

" - out of control limits 

Second Column Confirmation 

S1813-All 4,4'-000 Oetects-J, 

S1814-AII 4,4'-00E non-detects-
UJ 

4,4'-00T 

61813-AII 4,4'-000 Oetects-J, 

61814-AII 4,4'-00E non-detects-
UJ 

4,4'-00T 

The second column confirmation percent difference (%D) for some detected parameters, 
exceeded the 40 %D criteria. Those results were flagged "I", as estimated. The laboratory 
reported the lower of the two concentrations. The individual samples and specific 
compounds that were flagged are listed in Table 11 below. 

20 
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DATA auAUTY EVALUATION SUMMARY 

TABLE 11 
Second Column Confinnation out of Crtteria: Pesticides 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718 Charleston, SC 

IChlordlane (tech) 

I He'ptalchl,or epoxide 

(tech) 

58800302 

21 



DATA QUAUTY EVALUATION SUMMARY 

Polychlorinated Biphenyls (PCBs) Analyses 
The QA/QC parameters for the Polychlorinated Biphenyls analyses for all of the samples 
were within acceptable control limits, except as noted below: 

Holding Times 
All holding times were met except for samples 61814004RE (715SB00302RE). This sample 
was re-extracted 8 days beyond holding time. The original sample data was chosen as the 
better set of data. No flags were applied to 61814004RE for holding time. 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 12. 

TABLE 12 
Exceptions to Inttial Calibration CrHeria and Continuing Calibration CrHeria: PCBs 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

-ECD3A·#I·CCAL-06l11/02, Aroclor-l016 
1516 

18.4% high 61677001 

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 'T', as estimated. Non-detected compounds were not 
flagged. 

22 
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DATA QUAUTY EVAlUATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Sample preparation, initial calibration blanks/ continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/ analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• PrelPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

• Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

• ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 
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Metals Analyses 

The QA/Q!2 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 13. 

TABLE 13 
Blank Contamination: Metals 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

GGB 0.376 fJ.9/L 

GGB 0.242 Ilg/L 

GGB 21.5 !lg/L 

GGB 2.04 Ilg/L 

GGB 3.9 Ilg/L 

1GB 0.218 Ilg/L 

1GB 0.328 Ilg/L 

1200234652 LB 2.08 Ilg/L 

1200234652 LB 2.6 Ilg/L 

1GB 0.218 Ilg/L 

1GB 0.328 fJ.9/L 

GGB 0.512 Ilg/L 

GGB 0.479 fJ.9/L 

GGB Beryllium 0.25 Ilg/L 

GGB 36.4 fJ.9/L 
... ---~-----. ---.~--

GGB 2.25 Ilg/L 

GGB Iron 17.5 Ilg/L 

GGB Magnesium 20.6 Ilg/L 

1.88 fJ.9IL 

1.21 fJ.9IL 

107.5 fJ.9/L 

10.2 fJ.9/L 

19.51lg/L 

1.091lg/L 

1.64 !lg/L 

10.4 !lg/L 

13.0 fJ.9/L 

13.0 mg/Kg 

13.0 mg/Kg 

0.128 mg/Kg 

0.120 mg/Kg 

0.0625 mg/Kg 

9.1 mg/Kg 

0.5625 mg/Kg 

4.375 mg/Kg 

5.15 mg/Kg 

GGB Manganese 0.569 fJ.9/L 0.14225 mg/Kg 

GGB 0.854 Ilg/L 0.2135 mg/Kg 
---------------
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DATA QUAUTY EVAlUATION SUMMARY 

TABLE 13 
Blank Contamination: Metals 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

eeB 0.768 flglL 0.192 mglKg 

eeB 92.3 f1g/L 23.075 mglKg 

eeB 0.838 flglL 0.2095 mgIKg 

eeB 3.05 flglL 0.7625 mglKg 

1200234646 LB 0.025 mglKg 0.125 mglKg 

1200234646 LB 0.025 mg/Kg 0.125 mglKg 

1200234646 LB 1.69 mgIKg 8.45 mglKg 

1200234646 LB 0.208 mgIKg 1.04 mglKg 

1200234646 LB 0.833 mglKg 4.165 mglKg 

1200234646 LB 0.087 mglKg 0.435 mgIKg 

LB 8.19 mglKg 40.95 mglKg 

eeB 0.241 f19/L 0.06025 mglKg 

eeB 24.5 f19/L 6.125 mgIKg 

eeB 1.97 flglL 0.4925 mg/Kg 

eeB 0.267 f1g/L 0.06675 mg/Kg 

eeB 18.3 flglL 4.575 mglKg 

eeB 0.447 flg/L 0.11175 mg/Kg 

eeB 31.4 flg/L 07.85 mglKg 

eeB 39.3 flg/L 9.825 mg/Kg 

eeB 46.3 flglL 11.575 mglKg 

eeB 1.4 flg/L 0.35 mg/Kg 

eeB 0.531 flg/L 0.13275 mglKg 

LB Iron 0.364 I mglKg 1.82 mg/Kg 

LB Lead 0.128 mglKg 0.64 mg/Kg 

eeB Barium 0.241 flg/L 0.06025 mglKg 

eeB Iron 24.5 flglL 6.125 mg/Kg 
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TABLE 13 
Blank Contamination: Metals 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charleston, SC 

CCB 0.267 Il9iL 0.06675 mgIKg 

CCB 18.3 IlgiL 4.575 mg/Kg 

CCB 0.447 IlgiL 0.11175 mglKg 

CCB 31.4 Il9/L 07.85 mglKg 

CCB 39.3 IlgiL 9.825 mg/Kg 

CCB 46.3 Ilg/L 11.575 mg/Kg 

CCB 1.4 Ilg/L 0.35mgIKg 

CCB 0.531 IlgiL 0.13275 mg/Kg 

1200239567 LB 0.364 mgIKg 1.82 mg/Kg 

1200239567 LB 0.128 mg/Kg 0.64 mgIKg 

"'"' Ml EB 35.3 IlglL 8.825 mg/Kg 

5EB001Ml EB 12.4 Il9iL 3.1 mg/Kg 

Ml EB 17000 IlgiL 4250 mglKg 

Ml EB 18.9 Ilg/L 6.125 mglKg 

5EB001Ml EB 2250 IlgiL 562.5 mg/Kg 

Ml EB 1.69 IlgiL 0.4225 mg/Kg 

Ml EB 8.96 Ilg/L 2.24 mg/Kg 

Ml EB 24.70 IlgiL 617.5 mg/Kg 

Ml EB 22000 IlgiL 5500 mglKg 

Ml EB 1.07 Ilg/L 0.2675 mg/Kg 

5EB001Ml EB 2.46 Ilg/L 0.615 mg/Kg 
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TABLE 14 

DATA QUAUTY EVALUATION SUMMARY 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

• If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

• If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in Attachment 1. 

Recoveries - MSIMSD and LeS 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control Sample (LCS) 
recoveries were within acceptable quality control limits, except as noted in Table 14 below. 

MSiMSD, and LCS Recoveries and RPDs 0111 of QC Limits: Metals 
Charleston Naval Complex, Zone I, AOCs 711, 715, and 718, Charlesfon, SC 

"1677 

61813 

. - out of control limits 

61677001 

61813-AII 
f---------!------+----+--i------l 61814 - All 

61813 - All 

61814-AII 

Detects-J, non­
detects-UJ 

Detects only - J 

Detects-J, non­
detects-UJ 

Detects only - J 

-------------_._-- ._--- --- ----_ .. _------------- _ ------------.------.-_ .. _----------' 



DATA QUAUTY EVALUATION SUMMARY 

Field Duplicate Samples 
All Field Duplicate Samples were within acceptable quality control limits, except as noted in 
Table 15 below. No flags are applied due to Field Duplicate precision. 

TABLE 15 
Reid Duplicate RPDs Out of QC Limits: Metals 
Charleston Naval Complex, Zone I, AOCs 7t1, 715, and 718, Charleston, SC 

61813 7188B002021 Arsenic 3.960 mg/Kg 2.640 mglKg 40.0" 3S 
718CB00202 

Calcium 72800 mglKg 47S00 mglKg 42.1" 3S 

Copper 11.1 mg/Kg 7.6 mg/Kg 37.4" 3S 

Lead 19.8 mg/Kg 12.2 mglKg 47.S" 3S 

* - out of control limits 

ICP Serial Dilution 
All Serial Dilution recoveries were within acceptable quality control limits, except as noted 
below. _ 

• The serial dilution on sample 718SBOOI02 in SDG 61813 had a 10.6 percent difference for 
Iron with a limit of 10 percent. All samples in SDG's 61813 and 61814 were associated 
with this serial dilution. All positive results were qualified "J" and all non-detects were 
qualified "UJ". 



DATA QUAUTY EVALUATION SUMMARY 

Rejected Data 
All of the rejected data listed in Attachment 1 were associated with re-runs and dilutions 
(you can only have a single valid result per parameter per sample). No other data was 
rejected such that there is not a valid result for that parameter in each sample. 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone I, AOCs 711, 
715, and 718 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. 
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PROJECT NUMBER IOPTNUMBER 

.CH2MHILL 
158814. page 1 01 2 - OPT GROUNDWATER SAMPLE LOG 

PROJECT: Charleston Naval Complex, Char1eston, SC LOCATION: Charleston, SC NORTHING: 

ELEVATION: NA ORIWNG CONTRACTOR: PlOSInic CorpomUon License # 1435 EASTING: 

DRILUNG METHOD AND EQUIPMENT USED: Geopmbe Direct-Push Sampling, 4 - ft saeen 

START: END: LOGGER: D.Gates/T'WR 

SAMPliNG DEPTH COMMENTS 

DEPTH BELOW ABANOONMENTMETHOD 
SURFACE (FT) SCREEN INTERVAl.. TESTS, INSTRUMENTATION 

SOil DESCRIPTION, IF VISIBLE 

-

-

-

-

5 - -

-

-

-

-
10 _ -

-

-

-

-

15 - -

-

-

-

-

20 - -
-

-

-

-

25 - -

-

-

-

- -
30 - -

- -



PROJECT NUMBER loPTNUMBER 

• CH2MHILL 
158814 1711GPOOl p- I 01 I - OPT GROUNDWATER SAMPLE LOG 

PROJECT: Charleston Naval Complex, Charleston, SC LOCATION: Charleston, SC NORTHING: 371435.9 

ELEVATION: NA oRILUNG CONTRACTOR : Prosonic Corporation License # 1435 EASTING: 2325064.5 

oRILUNG METHOD AND EQUIPMENT USED: Geoo",be Direct-Push Sampling, 4 ft screen 

START: 0611712002 END: 0611712002 LOGGER: D. GatesINVR 

SAMPLING OEPTH COMMENTS 

DEPTH BELOW ABANDONMENT METHOD 
SURFACE (FT) SCAEENINTERVAl TESTS,INSTRUMENTATION 

SOIL DESCRIPTION, IF VISIBLE 

-

-

-

-

5 - -

-

-

Too of Samp!in!llnterval 

-

10 - -

-

Bottom of Sampling Interval 
After sampling the boring was pressure grouted "'om bottom to top wIth Type 1 Portland Cement 

-

-

15 - -

-

-

-

-

20 - -

-

-

-

-

25 - -

-

--

-

-

30 - -

-



PROJECT NUMBER IOPTNUMBER 

.CH2MHILL 
158814 1715GPOOl page 1 of 1 - OPT GROUNDWATER SAMPLE LOG 

PROJECT: Charleston Naval Complex, Charleston, SC LOCATION: Charleston, SC NORTHING: 370783.3 

ELEVATION: NA DRILLING CONTRACTOR; Prosonic Corporation License # 1435 EASTlNG: 2326685_6 

DRILUNG METHOD AND EQUIPMENT USED: Geoprobe Direct-Push Sampling, 4 ft screen 

START: 0611712002 END: 0611712002 LOGGER: D. GateslNVR 

SAMPLING DEPTH COMMENTS 

OEPTHBElOW ABANDONMENT METHOO 
SURFACE (FT) SCREEN INTERVAl TESTS, INSTRUMENTATION 

SOIL DESCRIPTION, IF VISIBLE 

-

-

- -

-

5 - -

-

-

Too of Samoilno Interval 

-

10 _ 
-

-

Bottom of Sam i ,--
After sampling the boOrIg was prassura groutad from bottom to top with Type 1 Porttand Camoot 

-

-

15 - -

-

-
-

-

20 - -

-

-

- -

-

25 - -

-

-

-

-

30 - -

-



A
n

al
yt

ic
al

 D
b
.
~
 S

u
m

m
ar

y 
09

/1
3/

20
02

 1
 .u&

. 
P

M
 

M
et

al
s,

 S
u

b
su

rf
ac

e 
S

o
il 

S
ta

ti
o

n
lD

 
17

15
S

B
00

1 
17

15
S

B
00

1 
17

15
S

B
00

1 
17

15
S

B
00

1 
A

O
C

 7
1

5
 

S
am

p
le

lD
 

71
5C

B
00

10
2 

(3
-5

ft)
 

7
1

5
C

B
0

0
1

0
2

 (
3-

5f
t)

 
7

1
5

S
B

0
0

1
0

2
 (

3-
5f

t)
 

7
1

5
S

B
0

0
1

0
2

 (
3-

5f
t)

 
D

at
eC

o
lie

ct
ed

 
6/

10
/2

00
2 

6/
10

/2
00

2 
6/

10
/2

00
2 

6/
10

/2
00

2 
D

at
eE

xt
ra

ct
ed

 
6/

21
/2

00
2 

6/
21

/2
00

2 
6/

21
/2

00
2 

6/
21

/2
00

2 
D

at
eA

n
al

yz
ed

 
6/

24
/2

00
2 

6/
25

/2
00

2 
6/

24
/2

00
2 

6/
25

/2
00

2 
S

D
G

N
u

m
b

er
 

61
81

4 
6

1
8

1
4

 
6

1
8

1
4

 
6

1
8

1
4

 
P

ar
am

et
er

 
U

n
it

s 
A

lu
m

in
u

m
 

m
g/

kg
 

12
70

0 
=

 
12

70
0 

=
 

A
n

tim
o

n
y 

m
g/

kg
 

0
.5

1
6

 
U

J 
0.

50
7 

U
J 

A
rs

en
ic

 
m

g/
kg

 
2

.4
2

 
=

 
2.

51
 

=
 

B
ar

iu
m

 
m

g/
kg

 
2

0
.4

 
J 

20
.1

 
J 

B
er

yl
liu

m
 

m
g/

kg
 

0.
10

7 
J 

0.
10

8 
J 

C
a

d
m

iu
m

 
m

g/
kg

 
0.

02
8 

U
 

0.
04

5 
U

 
C

al
ci

um
 

m
g/

kg
 

53
8 

U
 

55
2 

U
 

C
h

ro
m

iu
m

, 
T

o
ta

l 
m

g/
kg

 
12

.3
 

J 
11

.8
 

J 
C

ob
al

t 
m

g/
kg

 
0.

83
4 

J 
0.

79
 

J 
C

o
p

p
e

r 
m

g/
kg

 
2

.2
6

 
J 

1.
74

 
J 

Ir
on

 
m

g/
kg

 
6

3
0

0
 

J 
65

80
 

J 
Le

ad
 

m
g/

kg
 

6
.1

3
 

J 
5.

97
 

J 
M

a
g

n
e

si
u

m
 

m
g

/k
g

 
40

8 
U

 
3

9
7

 
U

 
M

a
n

g
a

n
e

se
 

m
g

/k
g

 
10

.8
 

J 
10

.1
 

J 
N

ic
ke

l 
m

g
/k

g
 

4.
01

 
J 

3.
8 

J 
P

ot
as

si
um

 
m

g/
kg

 
2

4
7

 
U

J 
2

4
4

 
U

J 
S

el
en

iu
m

 
m

g/
kg

 
0.

28
7 

U
 

0.
28

2 
U

 
S

ilv
er

 
m

g/
kg

 
0

.1
2

4
 

U
 

0.
12

1 
U

 
S

od
iu

m
 

m
g/

kg
 

2
7

.2
 

U
 

2
6

.5
 

U
 

T
ha

lli
um

 
m

g/
kg

 
0.

53
7 

U
 

0.
52

7 
U

 
V

an
ad

iu
m

 
m

g/
kg

 
1

6
 

=
 

15
.2

 
=

 
Z

in
c 

m
g/

kg
 

9 
J 

8.
51

 
J 

M
e

rc
u

ry
 

m
g/

kg
 

0.
00

8 
J 

0.
00

7 
J 

D
at

a 
S

u
m

m
 A

O
C

 7
15

.x
ls

 1
 M

E
T

A
L

_
S

O
_

F
in

a
l 

P
ag

e 
1 



M
et

al
s,

 S
u

b
su

rf
ac

e 
S

o
li 

S
ta

tl
o

n
lD

 
17

15
S

B
00

2 
A

O
C

7
1

5
 

S
am

p
le

lD
 

7
1

5
S

B
0

0
2

0
2

 (
3-

5f
t)

 
D

at
eC

o
lle

ct
ed

 
6/

10
/2

00
2 

D
at

eE
xt

ra
ct

ed
 

6/
21

/2
00

2 
D

at
eA

n
al

yz
ed

 
6/

24
/2

00
2 

S
D

G
N

u
m

b
er

 
61

81
4 

P
ar

am
et

er
 

U
n

it
s 

A
lu

m
in

u
m

 
m

g
/k

g
 

A
n

tim
o

n
y 

m
g

/k
g

 
A

rs
en

ic
 

m
g

/k
g

 
B

ar
iu

m
 

m
g/

kg
 

B
er

yl
liu

m
 

m
g/

kg
 

C
a

d
m

iu
m

 
m

g
/k

g
 

C
al

ci
um

 
m

g/
kg

 
C

hr
om

iu
m

, 
T

ot
al

 
m

g
/k

g
 

C
ob

al
t 

m
g

/k
g

 
C

o
p

p
e

r 
m

g/
kg

 
Ir

on
 

m
g/

kg
 

Le
ad

 
m

g/
kg

 
M

a
g

n
e

si
u

m
 

m
g/

kg
 

M
a

n
g

a
n

e
se

 
m

g/
kg

 
N

ic
ke

l 
m

g/
kg

 
P

ot
as

si
um

 
m

g/
kg

 
S

el
en

iu
m

 
m

g/
kg

 
S

ilv
er

 
m

g
/k

g
 

S
od

iu
m

 
m

g
/k

g
 

T
ha

lli
um

 
m

g
/k

g
 

V
an

ad
iu

m
 

m
g

/k
g

 
Z

in
c 

m
g

/k
g

 
M

e
rc

u
ry

 
m

g
/k

g
 

0.
Q

11
 

J 

D
at

a 
S

u
m

m
 A

O
C

 7
1

5
.x

ls
 1

 M
E

T
A

L
_

5
0

_
F

in
a

l 

A
n

al
yt

ic
al

 D
at

a 
S

u
m

m
ar

y 

17
15

8B
00

2 
7

1
5

S
B

0
0

2
0

2
 (

3-
5f

t)
 

6/
10

/2
00

2 
6/

21
/2

00
2 

6/
25

/2
00

2 
6

1
8

1
4

 

11
20

0 
=

 
0.

50
2 

U
J 

2
.2

5
 

=
 

16
.8

 
J 

0.
10

3 
J 

0.
02

2 
U

 
5

4
2

 
U

 
11

.3
 

J 
0.

70
5 

J 
2.

39
 

J 
6

6
3

0
 

J 
5.

39
 

J 
3

7
0

 
U

 
9.

39
 

J 
3.

5 
J 

2
2

5
 

U
J 

0
.2

8
 

U
 

0.
12

 
U

 
2

3
.3

 
U

 
0.

52
3 

U
 

15
.7

 
=

 
8 

J , 

17
15

8B
00

3 
71

5S
B

00
30

2 
(3

-5
ft)

 
6/

10
/2

00
2 

6/
21

/2
00

2 
6/

24
/2

00
2 

61
81

4 

0.
07

2 
J 

09
/1

3/
20

02
 1

 :3
2 

P
M

 

17
15

8B
00

3 
71

5S
B

00
30

2 
(3

-5
ft)

 
6/

10
/2

00
2 

6/
21

/2
00

2 
6/

25
/2

00
2 

6
1

8
1

4
 

13
90

0 
=

 
0.

52
1 

U
J 

3
.8

7
 

=
 

2
0

.6
 

J 
0.

13
7 

J 
0.

09
5 

U
 

88
8 

U
 

17
.7

 
J 

0.
85

6 
J 

18
.5

 
=

 
8

7
6

0
 

J 
14

.4
 

J 
43

6 
U

 
11

.7
 

J 
5

.1
7

 
J 

2
9

4
 

U
J 

0.
41

3 
J 

0.
12

5 
U

 
2

6
.9

 
U

 
0.

54
2 

U
 

22
.4

 
-

2
5

.5
 

J 

P
ag

e 
2 

\ 



A
n

al
yt

ic
al

 0
 ..

 __
 .

:>
um

m
ar

y 
0

9
/1

3
/2

0
0

2
 1

. _
_ 

P
M

 

P
C

B
s,

 S
u

b
su

rf
ac

e 
S

o
il 

S
ta

ti
o

n
lD

 
17

15
8B

O
O

l 
17

15
8B

O
O

l 
17

15
8B

00
2 

17
15

8B
00

3 
17

15
8B

00
3 

A
O

C
 7

1
5

 
S

am
p

le
lD

 
71

5C
B

00
10

2 
(3

-5
ft)

 
7

1
5

8
B

0
0

1
0

2
 (

3-
5f

t)
 

7
1

5
8

B
0

0
2

0
2

 (
3-

5f
t)

 
7

1
5

8
B

0
0

3
0

2
 (

3-
5f

t)
 

7
1

5
8

B
0

0
3

0
2

R
E

 (
2-

5f
t)

 
D

at
eC

o
li

ec
te

d
 

6/
10

/2
00

2 
6

/1
0

/2
0

0
2

 
6

/1
0

/2
0

0
2

 
6/

10
/2

00
2 

6/
10

/2
00

2 
D

at
eE

xt
ra

ct
ed

 
6/

14
/2

00
2 

6
/1

4
/2

0
0

2
 

6
/1

4
/2

0
0

2
 

6/
14

/2
00

2 
7/

2/
20

02
 

D
at

eA
n

al
yz

ed
 

6/
18

/2
00

2 
6

/1
8

/2
0

0
2

 
6

/1
8

/2
0

0
2

 
6/

18
/2

00
2 

7/
31

20
02

 
--

8
D

G
N

u
m

b
e

r 
61

81
4 

6
1

8
1

4
 

6
1

8
1

4
 

61
81

4 
61

81
4 

P
ar

am
et

er
 

U
n

it
s 

P
C

B
-l

 0
16

 (
A

ro
ch

lo
r 

10
16

) 
ug

/k
g 

38
 

U
 

38
.4

 
U

 
37

.4
 

U
 

35
.9

 
U

 
35

.9
 

R
 

P
C

B
-1

22
1 

(A
ro

ch
lo

r 
12

21
) 

ug
/k

g 
38

 
U

 
38

.4
 

U
 

37
.4

 
U

 
35

.9
 

U
 

35
.9

 
R

 
P

C
B

-1
23

2 
(A

ro
ch

lo
r 

12
32

) 
ug

/k
g 

38
 

U
 

3
8

.4
 

U
 

37
.4

 
U

 
35

.9
 

U
 

3
5

.9
 

R
 

P
C

B
-1

24
2 

(A
ro

ch
lo

r 
12

42
) 

ug
/k

g 
38

 
U

 
3

8
.4

 
U

 
37

.4
 

U
 

35
.9

 
U

 
3

5
.9

 
R

 
P

C
B

-1
2

4
8

 (
A

ro
ch

lo
r 

12
48

) 
ug

/k
g 

38
 

U
 

3
8

.4
 

U
 

37
.4

 
U

 
35

.9
 

U
 

35
.9

 
R

 
P

C
B

-1
2

5
4

 (
A

ro
ch

lo
r 

12
54

) 
ug

/k
g 

77
.2

 
U

 
7

7
.9

 
U

 
75

.8
 

U
 

72
.9

 
U

 
72

.9
 

R
 

P
C

B
-1

2
6

0
 (

A
ro

ch
lo

r 
12

60
) 

ug
/k

g 
77

.2
 

U
 

7
7

.9
 

U
 

75
.8

 
U

 
6.

5 
J 

5.
7 

R
 

D
at

a 
8

u
m

m
 A

O
C

 7
1

5
.x

ls
 1

 P
C

B
_

8
0

_
F

in
a

l 
P

ag
e 

3 



A
n

al
yt

ic
al

 D
at

a 
S

u
m

m
ar

y 

P
es

ti
ci

d
es

, 
S

u
b

su
rf

ac
e 

S
oU

 
S

ta
ti

o
n

lD
 

17
15

5B
00

1 
17

15
5B

00
1 

A
O

C
7

1
5

 
5a

m
p

ie
iD

 
71

5C
B

00
10

2 
(3

-5
1t

) 
7

1
5

5
B

0
0

1
0

2
 (

3-
51

t) 
D

at
eC

o
lie

ct
ed

 
6/

10
/2

00
2 

6/
10

/2
00

2 
D

at
eE

xt
ra

ct
ed

 
6/

13
/2

00
2 

6/
13

/2
00

2 
D

at
eA

n
al

yz
ed

 
6/

22
12

00
2 

6/
22

12
00

2 
S

D
G

N
u

m
b

er
 

61
81

4 
61

81
4 

P
ar

am
et

er
 

U
n

it
s 

A
ld

rin
 

ug
/k

g 
1.

5 
U

J 
1.

5 
U

J 
A

lp
ha

 B
H

C
 (

A
lp

ha
 H

ex
ac

hl
or

oc
yc

lo
he

xa
ne

) 
ug

/k
g 

1.
5 

U
 

1.
5 

U
 

A
lp

ha
-c

hl
or

da
ne

 
ug

/k
g 

1.
5 

U
J 

1.
5 

U
J 

B
et

a 
B

H
C

 (
B

et
a 

H
ex

ac
hl

or
oc

yc
lo

he
xa

ne
) 

ug
/k

g 
1.

5 
U

 
1.

5 
U

 
C

hl
or

da
ne

 
ug

/k
g 

14
.9

 
U

 
15

.1
 

U
 

D
el

ta
 B

H
C

 (
D

el
ta

 H
ex

ac
hl

or
oc

yc
lo

he
xa

ne
) 

u
g

lk
g

 
1.

5 
U

 
1.

5 
U

 
D

ie
ld

rin
 

ug
/k

g 
2.

9 
U

 
2.

9 
U

 
E

nd
os

ul
fa

n 
I 

ug
/k

g 
1.

5 
U

J 
1.

5 
U

J 
E

nd
os

ul
fa

n 
II 

ug
/k

g 
2.

9 
U

J 
2.

9 
U

J 
E

nd
os

ul
fa

n 
5

u
lfa

te
 

ug
/k

g 
2.

9 
U

 
2.

9 
U

 
E

nd
rin

 A
ld

eh
yd

e 
ug

/k
g 

2.
9 

U
 

2.
9 

U
 

E
nd

rin
 K

et
on

e 
ug

/k
g 

2.
9 

U
 

2
.9

 
U

 
E

nd
rin

 
ug

/k
g 

2.
9 

U
 

2.
9 

U
 

G
a

m
m

a
 B

H
C

 (
Li

nd
an

e)
 

ug
/k

g 
1.

5 
U

 
1.

5 
U

 
G

a
m

m
a

-c
h

lo
rd

a
n

e
 

ug
/k

g 
1.

5 
U

J 
1.

5 
U

J 
H

ep
ta

ch
lo

r 
E

po
xi

de
 

ug
/k

g 
1.

5 
U

 
1.

5 
U

 
H

ep
ta

ch
lo

r 
ug

/k
g 

1.
5 

U
 

1.
5 

U
 

M
et

ho
xy

ch
lo

r 
ug

/k
g 

14
.9

 
U

J 
15

.1
 

U
J 

p,
p'

-D
D

D
 

ug
/k

g 
1.

9 
J 

2.
1 

J 
p,

p'
-D

D
E

 
ug

/k
g 

2.
9 

U
J 

0.
85

 
J 

p,
p'

-D
D

T
 

ug
/k

g 
2.

9 
U

J 
2.

9 
U

J 
T

o
xa

p
h

e
n

e
 

ug
/k

g 
95

.5
 

U
 

96
.3

 
U

 

D
at

a 
5

u
m

m
 A

O
C

 7
15

.x
ls

 1
 P

E
5

T
 _
5

0
_

F
in

a
l 

\ 

17
15

5B
00

2 
7

1
5

5
B

0
0

2
0

2
 (

3-
51

t) 
6/

10
/2

00
2 

6/
13

/2
00

2 
6/

22
12

00
2 

61
81

4 

1.
5 

U
J 

1.
5 

U
 

1.
5 

U
J 

1.
5 

U
 

14
.7

 
U

 
1.

5 
U

 
2

.8
 

U
 

1.
5 

U
J 

2.
8 

U
J 

2.
8 

U
 

2.
8 

U
 

2
.8

 
U

 
2

.8
 

U
 

1.
5 

U
 

1.
5 

U
J 

1.
5 

U
 

1.
5 

U
 

14
.7

 
U

J 
0.

52
 

J 
2.

8 
U

J 
1.

3 
J 

93
.8

 
U

 

09
/1

3/
20

02
 1

 :3
2 

P
M

 

17
15

5B
00

3 
7

1
5

5
B

0
0

3
0

2
 (

3-
51

t) 
61

10
12

00
2 

6/
13

/2
00

2 
6/

22
12

00
2 

61
81

4 

1.
4 

U
J 

0.
55

 
J 

3.
7 

J 
1 

J 
61

.7
 

=
 

1.
2 

J 
2

.7
 

U
 

1.
4 

U
J 

2.
7 

U
J 

2
.7

 
U

 
2

.7
 

U
 

2
.7

 
U

 
2.

7 
U

 
3.

6 
-

10
.4

 
J 

1.
4 

U
 

0.
77

 
J 

14
.1

 
U

J 
22

.3
 

J 
6.

8 
J 

36
.5

 
J 

90
.2

 
U

 

P
ag

e 
4 

\ 



A
n

al
yt

ic
al

 D
b
.
~
 S

u
m

m
ar

y 
09

/1
3/

20
02

 1
 .v

L
 P

M
 

S
V

O
C

s,
 S

u
b

su
rf

ac
e 

S
o

il 
S

ta
tl

o
n

lD
 

17
15

8B
00

1 
17

15
8B

00
1 

17
15

8B
00

2 
17

15
8B

00
3 

A
O

C
7

1
5

 
S

am
p

le
lD

 
71

5C
B

00
10

2 
(3

-5
ft)

 
7

1
5

8
B

0
0

1
0

2
 (

3-
5f

t)
 

7
1

5
8

B
0

0
2

0
2

 (
3-

5f
t)

 
7

1
5

8
B

0
0

3
0

2
 (

3-
5f

t)
 

D
at

eC
o

lie
ct

ed
 

6
/1

0
/2

0
0

2
 

6
/1

0
/2

0
0

2
 

6/
10

/2
00

2 
6

/1
0

/2
0

0
2

 
D

at
eE

xt
ra

ct
ed

 
6

/1
3

/2
0

0
2

 
6

/1
3

/2
0

0
2

 
6/

13
/2

00
2 

6
/1

3
/2

0
0

2
 

D
at

eA
n

al
yz

ed
 

6
/1

7
/2

0
0

2
 

6
/1

7
/2

0
0

2
 

6/
17

/2
00

2 
6

/1
7

/2
0

0
2

 
S

D
G

N
u

m
b

er
 

61
81

4 
61

81
4 

61
81

4 
61

81
4 

P
ar

am
et

er
 

U
n

it
s 

B
e

n
zo

(g
,h

,ij
P

e
ry

le
n

e
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
P

he
no

l 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 
_

_
 

bi
s(

2-
C

hl
or

oe
th

yl
) 

et
he

r 
(2

-C
hl

or
oe

th
yl

 E
th

er
) 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
B

is
(2

-C
hl

or
oi

so
pr

op
yl

)E
th

er
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
2-

C
hl

or
op

he
no

l 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

1,
4-

D
ic

hl
or

ob
en

ze
ne

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

B
en

zy
l a

lc
oh

ol
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
1,

2-
D

ic
hl

or
ob

en
ze

ne
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
1,

3-
D

ic
hl

or
ob

en
ze

ne
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
2-

M
et

hy
lp

he
no

l 
(o

-C
re

so
l)

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

N
-N

itr
os

od
i-

n-
pr

op
yl

am
in

e 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

3-
M

et
hy

lp
he

no
I/

4-
M

et
hy

lp
he

no
l 

(m
p-

C
re

so
l) 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
3

6
0

 
U

 
H

ex
ac

hl
or

oe
th

an
e 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
3

6
0

 
U

 
N

itr
ob

en
ze

ne
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
Is

op
ho

ro
ne

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

2-
N

itr
op

he
no

l 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

2,
4-

D
im

et
hy

lp
he

no
l 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
bi

s(
2-

C
hl

or
oe

th
ox

y)
 M

et
ha

ne
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
2,

4-
D

ic
hl

or
op

he
no

l 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

B
en

zo
ic

 a
ci

d 
ug

/k
g 

18
40

 
U

J 
18

60
 

U
J 

18
10

 
U

J 
17

40
 

U
J 

1,
2,

4-
T

ri
ch

lo
ro

be
nz

en
e 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
N

ap
ht

ha
le

ne
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
I 

4-
C

hl
or

oa
ni

lin
e 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
H

ex
ac

hl
or

ob
ut

ad
ie

ne
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
4-

C
hl

or
o-

3-
m

et
hy

lp
he

no
l 

ug
/k

g 
34

6 
U

 
34

9 
U

 
34

0 
U

 
32

7 
U

 
2-

M
et

hy
ln

ap
ht

ha
le

ne
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

ie
ne

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

2,
4,

6-
T

ri
ch

lo
ro

ph
en

ol
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
2,

4,
5-

T
ri

ch
lo

ro
ph

en
ol

 
ug

/k
g 

18
40

 
U

 
18

60
 

U
 

18
10

 
U

 
17

40
 

U
 

2-
C

hl
or

on
ap

ht
ha

le
ne

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

D
at

a 
8

u
m

m
 A

O
C

 7
15

.x
ls

 1
8

V
O

A
_

8
0

_
F

in
a

l 
P

ag
e 

5 



A
n

al
yt

ic
al

 D
at

a 
S

u
m

m
ar

y 

S
V

O
C

s,
 S

u
b

su
rf

ac
e 

S
o

li 
S

ta
tl

o
n

lD
 

17
15

8B
00

1 
17

15
8B

00
1 

A
O

C
7

1
5

 
S

am
p

le
lD

 
71

5C
B

00
10

2 
(3

-5
ft)

 
7

1
5

8
B

0
0

1
0

2
 (

3-
5f

t)
 

D
at

eC
o

lle
ct

ed
 

6/
10

/2
00

2 
6/

10
/2

00
2 

D
at

eE
xt

ra
ct

ed
 

6/
13

/2
00

2 
6/

13
/2

00
2 

D
at

eA
n

al
yz

ed
 

6/
17

/2
00

2 
6/

17
/2

00
2 

S
D

G
N

u
m

b
er

 
61

81
4 

61
81

4 
P

ar
am

et
er

 
U

n
it

s 
2-

N
itr

oa
ni

lin
e 

ug
/k

g 
38

1 
U

 
38

4 
U

 
3-

N
itr

oa
ni

lin
e 

ug
/k

g 
18

40
 

U
 

18
60

 
U

 
D

im
et

hy
l 

P
ht

ha
la

te
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
2,

6-
D

in
itr

ot
ol

ue
ne

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

A
ce

na
ph

th
yl

en
e 

ug
/k

g 
38

1 
U

 
38

4 
U

 
A

ce
na

ph
th

en
e 

ug
/k

g 
34

6 
U

 
34

9 
U

 
2,

4-
D

in
itr

op
he

no
l 

ug
/k

g 
18

40
 

U
J 

18
60

 
U

J 
D

ib
en

zo
fu

ra
n 

ug
/k

g 
38

1 
U

 
38

4 
U

 
2,

4-
D

in
itr

ot
ol

ue
ne

 
ug

/k
g 

34
6 

U
 

34
9 

U
 

D
ie

th
yl

 P
ht

ha
la

te
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
4-

N
itr

op
he

no
l 

ug
/k

g 
18

40
 

U
 

18
60

 
U

 
F

lu
or

en
e 

ug
/k

g 
38

1 
U

 
38

4 
U

 
4-

C
hl

or
op

he
ny

l 
P

he
ny

l 
E

th
er

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

4,
6-

D
in

itr
o-

2-
m

et
hy

lp
he

no
l 

ug
/k

g 
18

40
 

U
 

18
60

 
U

 
4-

N
itr

oa
ni

lin
e 

ug
/k

g 
18

40
 

U
 

18
60

 
U

 
D

ip
he

ny
la

m
in

e 
ug

/k
g 

38
1 

U
 

38
4 

U
 

4-
B

ro
m

op
he

ny
l 

P
he

ny
l 

E
th

e
r 

ug
/k

g 
38

1 
U

 
38

4 
U

 
H

ex
ac

hl
or

ob
en

ze
ne

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

P
en

ta
ch

lo
ro

ph
en

ol
 

ug
/k

g 
18

40
 

U
 

18
60

 
U

 
P

he
na

nt
hr

en
e 

ug
/k

g 
38

1 
U

 
38

4 
U

 
A

nt
hr

ac
en

e 
ug

/k
g 

38
1 

U
 

38
4 

U
 

D
i-n

-b
ut

yl
 P

ht
ha

la
te

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

F
lu

or
an

th
en

e 
ug

/k
g 

38
1 

U
 

38
4 

U
 

P
yr

en
e 

ug
/k

g 
38

1 
U

 
38

4 
U

 
B

en
zy

l 
B

ut
yl

 P
ht

ha
la

te
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
B

en
zo

(a
)A

nt
hr

ac
en

e 
ug

/k
g 

38
1 

U
 

38
4 

U
 

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne
 

ug
/k

g 
76

1 
U

 
76

7 
U

 
C

hr
ys

en
e 

ug
/k

g 
38

1 
U

 
38

4 
U

 
bi

s(
2-

E
th

yl
he

xy
l) 

P
ht

ha
la

te
 

ug
/k

g 
38

1 
U

 
38

4 
U

 
D

i-
n-

oc
ty

lp
ht

ha
la

te
 

ug
/k

g 
38

1 
U

 
38

4 
U

 

D
at

a 
S

u
m

m
 A

O
C

 7
15

.x
ls

 1
 S

V
O

A
_S

O
_F

in
al

 

\ 

17
15

8B
00

2 
7

1
5

8
B

0
0

2
0

2
 (

3-
5f

t)
 

6/
10

/2
00

2 
6/

13
/2

00
2 

6/
17

/2
00

2 
61

81
4 

37
4 

U
 

18
10

 
U

 
37

4 
U

 
37

4 
U

 
37

4 
U

 
34

0 
U

 
18

10
 

U
J 

37
4 

U
 

34
0 

U
 

37
4 

U
 

18
10

 
U

 
37

4 
U

 
37

4 
U

 
18

10
 

U
 

18
10

 
U

 
37

4 
U

 
37

4 
U

 
37

4 
U

 
18

10
 

U
 

37
4 

U
 

37
4 

U
 

37
4 

U
 

37
4 

U
 

37
4 

U
 

37
4 

U
 

37
4 

U
 

74
7 

U
 

3
7

4
 

U
 

37
4 

U
 

37
4 

U
 

09
11

3/
20

02
 1

 :3
2 

P
M

 

17
15

8B
00

3 
7

1
5

8
B

0
0

3
0

2
 (

3-
5f

t)
 

6
/1

0
/2

0
0

2
 

6
/1

3
/2

0
0

2
 

6
/1

7
/2

0
0

2
 

6
1

8
1

4
 

36
0 

U
 

17
40

 
U

 
36

0 
U

 
36

0 
U

 
36

0 
U

 
32

7 
U

 
17

40
 

U
J 

36
0 

U
 

32
7 

U
 

36
0 

U
 

17
40

 
U

 
36

0 
U

 
36

0 
U

 
17

40
 

U
 

17
40

 
U

 
36

0 
U

 
36

0 
U

 
36

0 
U

 
17

40
 

U
 

36
0 

U
 

36
0 

U
 

36
0 

U
 

36
0 

U
 

36
0 

U
 

36
0 

U
 

36
0 

U
 

71
8 

U
 

36
0 

U
 

36
0 

U
 

36
0 

U
 

P
ag

e 
6 

\ 



A
n

al
yt

ic
al

 D
 ..

. d
 

S
u

m
m

ar
y 

09
/1

3/
20

02
 1

 . .
J~
 P

M
 

S
V

O
C

s,
 S

u
b

su
rf

ac
e 

S
o

li 
S

ta
tl

o
n

lD
 

17
15

89
00

1 
17

15
89

00
1 

17
15

89
00

2 
17

15
89

00
3 

A
O

C
7

1
5

 
S

am
p

le
lD

 
7

1
5

C
9

0
0

1
0

2
 (

3-
5f

t)
 

7
1

5
8

9
0

0
1

0
2

 (
3-

5f
t)

 
7

1
5

5
9

0
0

2
0

2
 (

3-
5f

t)
 

7
1

5
8

9
0

0
3

0
2

 (
3-

5f
t)

 
D

at
eC

o
lie

ct
ed

 
6

/1
0

/2
0

0
2

 
6/

10
/2

00
2 

6/
10

/2
00

2 
6/

10
/2

00
2 

D
at

eE
xt

ra
ct

ed
 

6
/1

3
/2

0
0

2
 

6/
13

/2
00

2 
6/

13
/2

00
2 

6/
13

/2
00

2 
D

at
eA

n
al

yz
ed

 
6

/1
7

/2
0

0
2

 
6/

17
/2

00
2 

6/
17

/2
00

2 
6

/1
7

/2
0

0
2

 
S

D
G

N
u

m
b

er
 

61
81

4 
61

81
4 

61
81

4 
61

81
4 

P
ar

am
et

er
 

U
n

it
s 

ge
nz

o(
b)

F
lu

or
an

th
en

e 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

ge
nz

o(
k)

F
lu

or
an

th
en

e 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

3
6

0
 

U
 

ge
nz

o(
a)

P
yr

en
e 

ug
lk

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
3

6
0

 
U

 
In

de
no

(1
,2

,3
-c

,d
)p

yr
en

e 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

36
0 

U
 

D
ib

en
z(

a,
h)

an
th

ra
ce

ne
 

ug
lk

g 
38

1 
U

 
38

4 
U

 
37

4 
U

 
36

0 
U

 
C

ar
ba

zo
le

 
ug

/k
g 

38
1 

U
 

38
4 

U
 

37
4 

U
 

3
6

0
 

U
 

D
at

a 
8

u
m

m
 A

O
C

 7
15

.x
ls

 1
 8

V
O

A
_

8
0

J
in

a
l 

P
ag

e 
7 



A
n

al
yt

ic
al

 D
at

a 
S

u
m

m
ar

y 
09

/1
3/

20
02

 1
 :3

2 
P

M
 

V
O

C
s,

 S
u

b
su

rf
ac

e 
S

o
li 

S
ta

ti
o

n
lD

 
17

15
S

B
00

1 
17

15
S

B
00

1 
17

15
S

B
00

2 
17

15
S

B
00

3 
A

O
C

 7
15

 
S

am
p

le
lD

 
71

5C
B

00
10

2 
(3

-5
ft)

 
71

5S
B

00
10

2 
(3

-5
ft)

 
71

5S
B

00
20

2 
(3

-5
ft)

 
71

5S
B

00
30

2 
(3

-5
ft)

 
D

at
eC

o
lie

ct
ed

 
6

/1
0

/2
0

0
2

 
6/

10
/2

00
2 

6/
10

/2
00

2 
6

/1
0

/2
0

0
2

 
D

at
eE

xt
ra

ct
ed

 
6

/2
1

/2
0

0
2

 
6/

21
/2

00
2 

6/
21

/2
00

2 
6/

21
/2

00
2 

D
at

eA
n

al
yz

ed
 

6/
21

/2
00

2 
6/

21
/2

00
2 

6/
21

/2
00

2 
6/

21
/2

00
2 

S
D

G
N

u
m

b
er

 
6

1
8

1
4

 
61

81
4 

61
81

4 
6

1
8

1
4

 
P

ar
am

et
er

 
U

n
it

s 
C

hl
or

om
et

ha
ne

 
ug

/k
g 

10
.5

 
U

 
10

.4
 

U
 

10
.7

 
U

 
12

.6
 

U
 

V
in

yl
 c

hl
or

id
e 

ug
/k

g 
10

.5
 

U
 

10
.4

 
U

 
10

.7
 

U
 

12
.6

 
U

 
B

ro
m

o
m

e
th

a
n

e
 

ug
lk

g 
10

.5
 

U
 

10
.4

 
U

 
10

.7
 

U
 

12
.6

 
U

 
C

hl
or

oe
th

an
e 

ug
/k

g 
10

.5
 

U
 

10
.4

 
U

 
10

.7
 

U
 

12
.6

 
U

 
1,

1-
D

ic
hl

or
oe

th
en

e 
ug

lk
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

A
ce

to
ne

 
ug

/k
g 

6.
6 

J 
5.

8 
J 

5.
1 

J 
7.

4 
J 

C
ar

bo
n 

D
is

ul
fid

e 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

M
et

hy
le

ne
 C

hl
or

id
e 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
---

tr
an

s-
1,

2-
D

ic
hl

or
oe

th
en

e 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

I 
6.

3 
U

 
1,

1-
D

ic
hl

or
oe

th
an

e 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

V
in

yl
 a

ce
ta

te
 

ug
/k

g 
10

.5
 

U
J 

10
.4

 
U

 
10

.7
 

U
J 

12
.6

 
U

J 
M

et
hy

l e
th

yl
 k

et
on

e 
(2

-B
ut

an
on

e)
 

ug
/k

g 
10

.5
 

U
 

10
.4

 
U

 
10

.7
 

U
 

12
.6

 
U

 
ci

s-
1,

2-
D

ic
hl

or
oe

th
yl

en
e 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
1,

2-
D

ic
hl

or
oe

th
en

e 
(t

ot
al

) 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

C
hl

or
of

or
m

 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

1,
1,

1-
T

ri
ch

lo
ro

et
ha

ne
 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
C

ar
bo

n 
T

et
ra

ch
lo

ri
de

 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

1,
2-

D
ic

hl
or

oe
th

an
e 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
B

en
ze

ne
 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5

.3
 

U
 

6.
3 

U
 

T
ri

ch
lo

ro
et

hy
le

ne
 (

T
C

E
) 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

ug
lk

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
B

ro
m

o
d

ic
h

lo
ro

m
e

th
a

n
e

 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

2-
C

hl
or

oe
th

yl
 v

in
yl

 e
th

er
 

ug
/k

g 
10

.5
 

U
 

10
.4

 
U

 
10

.7
 

U
 

12
.6

 
U

 
ci

s-
1,

3-
D

ic
hl

or
op

ro
pe

ne
 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6

.3
 

U
 

M
et

hy
l 

is
ob

ut
yl

 k
et

on
e 

(4
-M

et
hy

l-
2-

pe
nt

an
on

e)
 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
T

ol
ue

ne
 

ug
/k

g 
5.

2 
U

 
2.

2 
J 

5.
3 

U
 

6.
3 

U
 

tr
an

s-
1,

3-
D

ic
hl

or
op

ro
pe

ne
 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
1,

1,
2-

T
ri

ch
lo

ro
et

ha
ne

 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

2
-H

e
xa

n
o

n
e

 
ug

/k
g 

10
.5

 
U

 
10

.4
 

U
 

10
.7

 
U

 
12

.6
 

U
 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (
P

C
E

) 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

D
at

a 
S

u
m

m
 A

O
C

 7
15

.x
ls

 1
 V

O
A

_S
O

_F
in

al
 

P
ag

e 
8 

\ 
\ 



A
n

al
yt

ic
al

 D
. 

S
u

m
m

ar
y 

09
/1

3/
20

02
 ,

 ..
 -' 

PM
 

V
O

C
s,

 S
u

b
su

rf
ac

e 
S

o
il 

S
ta

tl
o

n
lD

 
17

15
S

B
00

1 
17

15
S

B
00

1 
17

15
S

B
00

2 
17

15
S

B
00

3 
A

O
C

7
1

5
 

S
am

p
le

lD
 

71
5C

B
00

10
21

3-
5f

t)
 

71
5S

B
00

10
2 

(3
-5

ft)
 

71
5S

B
00

20
2 

(3
-5

ft)
 

71
5S

B
00

30
2 

(3
-5

ft)
 

D
at

eC
o

lie
ct

ed
 

6/
10

/2
00

2 
61

10
12

00
2 

6
/1

0
/2

0
0

2
 

6/
10

/2
00

2 
D

at
eE

xt
ra

ct
ed

 
6/

21
/2

00
2 

6
/2

1
/2

0
0

2
 

6/
21

/2
00

2 
6/

21
/2

00
2 

D
at

eA
n

al
yz

ed
 

6/
21

/2
00

2 
6

/2
1

/2
0

0
2

 
6/

21
/2

00
2 

6/
21

/2
00

2 
S

D
G

N
u

m
b

er
 

61
81

4 
6

1
8

1
4

 
61

81
4 

61
81

4 
P

ar
am

et
er

 
U

n
it

s 
D

ib
ro

m
oc

hl
or

om
et

ha
ne

 
ug

/k
g 

5
.2

 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
C

hl
or

ob
en

ze
ne

 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

E
th

yl
be

nz
en

e 
ug

lk
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

m
+

p
X

yl
e

n
e

 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

o-
X

yl
en

e 
ug

/k
g 

5.
2 

U
 

0.
47

 
J 

5.
3 

U
 

6.
3 

U
 

X
yl

en
es

, 
T

o
ta

l 
ug

/k
g 

5.
2 

U
 

0.
47

 
J 

5.
3 

U
 

6.
3 

U
 

S
ty

re
ne

 
ug

/k
g 

0.
54

 
J 

0.
62

 
J 

0.
47

 
J 

0.
71

 
J 

B
ro

m
of

or
m

 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

1,
1,

2,
2-

T
et

ra
ch

lo
ro

et
ha

ne
 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
1,

3-
D

ic
hl

or
ob

en
ze

ne
 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
1.

4-
D

ic
hl

or
ob

en
ze

ne
 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
1,

2-
D

ic
hl

or
ob

en
ze

ne
 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 
1,

2,
4-

T
ri

ch
lo

ro
be

nz
en

e 
ug

/k
g 

5.
2 

U
 

5.
2 

U
 

5.
3 

U
 

6.
3 

U
 

1,
2,

3-
T

ri
ch

lo
ro

be
nz

en
e 

ug
/k

g 
5.

2 
U

 
5.

2 
U

 
5.

3 
U

 
6.

3 
U

 

D
at

a 
S

u
m

m
 A

O
C

 7
15

.x
ls

 1
 V

O
A

_S
O

_F
in

al
 

P
ag

e 
9 



A
n

al
yt

ic
al

 D
at

a 
S

u
m

m
ar

y 
09

/1
3/

20
02

 1
 :3

2 
P

M
 

P
C

B
s,

 G
ro

u
n

d
w

at
er

 
S

ta
tl

o
n

lD
 

17
15

G
P

00
1 

A
O

C
 7

1
5

 
S

am
p

le
lD

 
7

1
5

G
P

0
0

1
M

2
 

D
at

eC
o

li
ec

te
d

 
6/

17
/2

00
2 

D
at

eE
xt

ra
ct

ed
 

6/
22

12
00

2 
D

at
eA

n
al

yz
ed

 
7/

4/
20

02
 

S
D

G
N

u
m

b
er

 
62

38
5 

P
ar

am
et

er
 

U
n

it
s 

P
C

B
·1

0
1

6
 (

A
ro

ch
lo

r 
1

0
1

6
) 

u
g

/L
 

4.
9 

UJ
 

P
C

B
·1

22
1 

(A
ro

ch
lo

r 
1

2
2

1
) 

u
g

/L
 

4
.9

 
UJ

 
P

C
B

·1
2

3
2

 (
A

ro
ch

lo
r 

1
2

3
2

) 
u

g
/L

 
4

.9
 

UJ
 

P
C

B
·1

2
4

2
 (

A
ro

ch
lo

r 
1

2
4

2
) 

u
g

/L
 

4
.9

 
UJ

 
P

C
B

·1
2

4
8

 (
A

ro
ch

lo
r 

1
2

4
8

) 
u

g
/L

 
4.

9 
UJ

 
P

C
B

·1
2

5
4

 (
A

ro
ch

lo
r 

1
2

5
4

) 
u

g
/L

 
9.

8 
UJ

 
P

C
B

·1
2

6
0

 (
A

ro
ch

lo
r 

1
2

6
0

) 
u

g
/L

 
0.

34
 

J 

D
at

a 
S

u
m

m
 A

C
C

 7
1

5
.x

ls
 1

 P
C

B
_

W
G

_
F

in
a

l 
P

ag
e 

10
 

\ 
'. 



A
n

al
yt

ic
al

 D
~
.
 S

u
m

m
ar

y 
09

/1
3/

20
02

 ,
. _

" 
P

M
 

P
es

ti
ci

d
es

, 
G

ro
u

n
d

w
at

er
 

S
ta

tl
o

n
lD

 
17

15
G

P
00

1 
A

O
C

7
1

5
 

S
am

p
le

lD
 

7
1

5
G

P
0

0
1

M
2

 
D

at
eC

o
lle

ct
ed

 
6/

17
/2

00
2 

D
at

eE
xt

ra
ct

ed
 

6/
25

/2
00

2 
D

at
eA

n
al

yz
ed

 
6/

28
/2

00
2 

S
D

G
N

u
m

b
er

 
62

38
5 

P
ar

am
et

er
 

U
n

it
s 

A
ld

rin
 

ug
/L

 
0.

04
 

UJ
 

A
lp

ha
 S

H
C

 (
A

lp
ha

 H
e

xa
ch

lo
ro

cy
cl

o
h

e
xa

n
e

) 
ug

/L
 

0.
04

 
UJ

 
A

lp
h

a
-c

h
lo

rd
a

n
e

 
ug

/L
 

0.
04

 
UJ

 
S

et
a 

S
H

C
 (

S
et

a 
H

e
xa

ch
lo

ro
cy

cl
o

h
e

xa
n

e
) 

ug
/L

 
0.

04
 

UJ
 

C
h

lo
rd

a
n

e
 

ug
/L

 
0.

4 
UJ

 
D

el
ta

 S
H

C
 (

D
el

ta
 H

e
xa

ch
lo

ro
cy

cl
o

h
e

xa
n

e
) 

ug
/L

 
0

.0
4

 
UJ

 
D

ie
ld

rin
 

ug
/L

 
0.

07
9 

UJ
 

E
nd

os
ul

fa
n 

I 
ug

/L
 

0
.0

4
 

UJ
 

E
nd

os
ul

fa
n 

" 
ug

/L
 

0.
07

9 
UJ

 
E

nd
os

ul
fa

n 
S

ul
fa

te
 

ug
/L

 
0.

07
9 

UJ
 

E
nd

rin
 A

ld
eh

yd
e 

ug
/L

 
0.

07
9 

UJ
 

E
nd

rin
 K

et
on

e 
ug

/L
 

0.
07

9 
UJ

 
E

nd
rin

 
ug

/L
 

0.
07

9 
UJ

 
G

a
m

m
a

 S
H

C
 (

Li
nd

an
e)

 
ug

/L
 

0
.0

4
 

UJ
 

G
a

m
m

a
-c

h
lo

rd
a

n
e

 
ug

/L
 

0
.0

4
 

UJ
 

H
e

p
ta

ch
lo

r 
E

po
xi

de
 

ug
/L

 
0

.0
4

 
UJ

 
H

e
p

ta
ch

lo
r 

ug
/L

 
0

.0
4

 
UJ

 
M

et
ho

xy
ch

lo
r 

ug
/L

 
0

.3
8

 
UJ

 
p,

p'
-D

D
D

 
ug

/L
 

0.
07

9 
UJ

 
p,

p'
-D

D
E

 
U

g/
L 

0.
07

9 
UJ

 
p,

p'
-D

D
T

 
ug

/L
 

0.
07

9 
UJ

 
T

o
xa

p
h

e
n

e
 

ug
/L

 
2.

5 
UJ

 

D
at

a 
S

u
m

m
 A

O
C

 7
1

5
.x

ls
 1

 P
E

S
T

 _
W

G
_

F
in

a
l 

P
ag

e 
11

 



A
n

al
yt

ic
al

 D
at

a 
S

u
m

m
ar

y 
09

/1
3/

20
02

 1
 :3

2 
P

M
 

S
V

O
C

s,
 G

ro
u

n
d

w
at

er
 

S
ta

tl
o

n
lD

 
17

15
G

P
00

1 
A

O
C

7
1

5
 

S
am

p
le

lD
 

7
1

5
G

P
0

0
1

M
2

 
D

at
eC

o
lle

ct
ed

 
6/

17
/2

00
2 

D
at

eE
xt

ra
ct

ed
 

6/
24

/2
00

2 
D

at
eA

n
al

yz
ed

 
6/

29
/2

00
2 

S
D

G
N

u
m

b
er

 
6

2
3

8
5

 
P

ar
am

et
er

 
U

n
it

s 
P

he
no

l 
ug

/L
 

9.
7 

U
 

bi
s(

2-
C

hl
or

oe
th

yl
) 

e
th

e
r 

(2
-C

hl
or

oe
th

yl
 E

th
er

) 
ug

/L
 

9.
7 

U
 

2-
C

hl
or

op
he

no
l 

ug
/L

 
9.

7 
U

 
1

,3
-D

ic
h

lo
ro

b
e

n
ze

n
e

 
ug

IL
 

9.
7 

U
 

1
,4

-D
ic

h
lo

ro
b

e
n

ze
n

e
 

ug
IL

 
9.

7 
U

 
B

en
zy

l 
al

co
ho

l 
ug

IL
 

9.
7 

U
 

1
,2

-D
ic

h
lo

ro
b

e
n

ze
n

e
 

ug
IL

 
9.

7 
U

 
B

is
(2

-C
h

lo
ro

is
o

p
ro

p
yl

)E
th

e
r 

ug
/L

 
9.

7 
U

 
2-

M
et

hy
lp

he
no

l (
o-

C
re

so
l)

 
ug

/L
 

9.
7 

U
 

N
-N

itr
o

so
d

i-
n

-p
ro

p
yl

a
m

in
e

 
ug

/L
 

9.
7 

U
 

3-
M

et
hy

lp
he

no
I/

4-
M

et
hy

lp
he

no
l 

(m
p-

C
re

so
l)

 
ug

IL
 

9.
7 

U
 

H
e

xa
ch

lo
ro

e
th

a
n

e
 

ug
/L

 
9.

7 
U

 
N

itr
ob

en
ze

ne
 

ug
/L

 
9.

7 
U

 
Is

op
ho

ro
ne

 
ug

/L
 

9.
7 

U
 

2
-N

itr
o

p
h

e
n

o
l 

ug
/L

 
9.

7 
U

 
2

,4
-D

im
e

th
yl

p
h

e
n

o
l 

ug
/L

 
9.

7 
U

 
bi

s(
2-

C
hl

or
oe

th
ox

y)
 M

e
th

a
n

e
 

ug
/L

 
9.

7 
U

 
2,

4-
D

ic
hl

or
op

he
no

l 
ug

/L
 

9.
7 

U
 

B
en

zo
ic

 a
ci

d 
ug

/L
 

48
.5

 
U

 
1

,2
,4

-T
ri

ch
lo

ro
b

e
n

ze
n

e
 

ug
/L

 
9.

7 
U

 
N

a
p

h
th

a
le

n
e

 
ug

/L
 

9.
7 

U
 

4
-C

h
lo

ro
a

n
ili

n
e

 
ug

/L
 

9.
7 

U
 

H
e

xa
ch

lo
ro

b
u

ta
d

ie
n

e
 

ug
/L

 
9.

7 
U

 
4

-C
h

lo
ro

-3
-m

e
th

yl
p

h
e

n
o

l 
ug

/L
 

9.
7 

U
 

2
-M

e
th

yl
n

a
p

h
th

a
le

n
e

 
ug

/L
 

9.
7 

U
 

H
e

xa
ch

lo
ro

cy
cl

o
p

e
n

ta
d

ie
n

e
 

ug
/L

 
9.

7 
U

 
2

,4
,6

-T
ri

ch
lo

ro
p

h
e

n
o

l 
ug

/L
 

9.
7 

U
 

2
,4

,5
-T

ri
ch

lo
ro

p
h

e
n

o
l 

ug
/L

 
48

.5
 

U
 

2
-C

h
lo

ro
n

a
p

h
th

a
le

n
e

 
ug

/L
 

9.
7 

U
 

2-
N

itr
oa

ni
lin

e 
ug

/L
 

48
.5

 
U

 

D
at

a 
S

u
m

m
 A

O
C

 7
1

5
.x

ls
 1

 S
V

O
A

_
W

G
_

F
in

a
l 

P
ag

e 
12

 
\ 

\ 



A
n

al
yt

ic
al

 D
b 

...
 S

u
m

m
ar

y 
09

11
3/

20
02

 1
 .v

.!.
 P

M
 

S
V

O
C

s,
 G

ro
u

n
d

w
at

er
 

S
ta

ti
o

n
lD

 
17

15
G

P
00

1 
A

O
C

7
1

5
 

S
am

p
le

lD
 

71
5G

P
00

1M
2 

D
at

eC
o

lie
ct

ed
 

6/
17

/2
00

2 
D

at
eE

xt
ra

ct
ed

 
6/

24
/2

00
2 

D
at

eA
n

al
yz

ed
 

6/
29

/2
00

2 
S

D
G

N
u

m
b

er
 

62
38

5 
P

ar
am

et
er

 
U

n
it

s 
3-

N
itr

oa
ni

lin
e 

ug
/L

 
48

.5
 

U
 

D
im

et
hy

l 
P

ht
ha

la
te

 
ug

/L
 

9.
7 

U
 

2,
6-

D
in

itr
ot

ol
ue

ne
 

ug
/L

 
9.

7 
U

 
A

ce
na

ph
th

yl
en

e 
ug

/L
 

9.
7 

U
 

A
ce

na
ph

th
en

e 
ug

/L
 

9.
7 

U
 

2,
4-

D
in

itr
op

he
no

l 
ug

IL
 

48
.5

 
U

 
D

ib
en

zo
fu

ra
n 

ug
/L

 
9.

7 
U

 
2,

4-
D

in
rr

ro
to

lu
en

e 
ug

/L
 

9.
7 

U
 

D
ie

th
yl

 P
ht

ha
la

te
 

ug
/L

 
9

.7
 

U
 

4-
N

itr
op

he
no

l 
ug

/L
 

48
.5

 
U

 
F

lu
or

en
e 

ug
/L

 
9.

7 
U

 
4-

C
hl

or
op

he
ny

l 
P

he
ny

l 
E

th
e

r 
ug

/L
 

9.
7 

U
 

4,
6-

D
in

itr
o-

2-
m

et
hy

fp
he

no
l 

ug
/L

 
48

.5
 

U
 

4-
N

itr
oa

ni
lin

e 
ug

/L
 

48
.5

 
U

 
D

ip
he

ny
la

m
in

e 
ug

/L
 

9.
7 

U
 

4-
B

ro
m

op
he

ny
l 

P
he

ny
l 

E
th

e
r 

ug
/L

 
9.

7 
U

 
H

ex
ac

hl
or

ob
en

ze
ne

 
ug

/L
 

9
.7

 
U

 
P

en
ta

ch
lo

ro
ph

en
ol

 
ug

/L
 

48
.5

 
U

 
P

he
na

nt
hr

en
e 

ug
/L

 
9.

7 
U

 
A

nt
hr

ac
en

e 
ug

/L
 

9.
7 

U
 

D
i-n

-b
ut

Y
I 

P
ht

ha
la

te
 

ug
/L

 
9.

7 
U

 
F

lu
or

an
th

en
e 

ug
/L

 
9.

7 
U

 
P

yr
en

e 
ug

/L
 

9.
7 

U
 

B
en

zy
l 

B
ut

yl
 P

ht
ha

la
te

 
ug

IL
 

9.
7 

U
 

B
en

zo
(a

)A
nt

hr
ac

en
e 

ug
/L

 
9.

7 
U

 
3,

3'
-D

ic
hl

or
ob

en
zi

di
ne

 
ug

/L
 

19
.4

 
U

 
C

hr
ys

en
e 

ug
/L

 
9.

7 
U

 
bi

s(
2-

E
th

yl
he

xy
l)

 P
h

th
a

la
te

 
ug

/L
 

9.
7 

U
 

D
i-

n-
oc

ty
lp

ht
ha

la
te

 
ug

/L
 

9.
7 

U
 

B
en

zo
(b

) F
lu

or
an

th
en

e 
ug

/L
 

9.
7 

U
 

D
at

a 
S

u
m

m
 A

O
C

 7
15

.x
ls

 1
 S

V
O

A
_W

G
_F

in
al

 
P

ag
e 

13
 



S
V

O
C

s,
 G

ro
u

n
d

w
at

er
 

A
O

C
7

1
5

 

P
ar

am
et

er
 

B
e

n
zo

(k
)F

lu
o

ra
n

th
e

n
e

 
B

en
zo

(a
)P

yr
en

e 
In

d
e

n
o

(1
,2

,3
-c

,d
)p

yr
e

n
e

 
D

ib
e

n
z(

a
,h

)a
n

th
ra

ce
n

e
 

B
en

zo
(g

,h
,i)

P
er

yl
en

e 
C

a
rb

a
zo

le
 

D
a

ta
 S

u
m

m
 A

O
C

 7
1

5
.x

ls
 1

 S
V

O
A

_
W

G
_

F
in

a
l 

A
n

al
yt

ic
al

 D
at

a 
S

u
m

m
ar

y 

S
ta

tl
o

n
lD

 
17

15
G

P
00

1 
S

am
p

le
lD

 
7

1
5

G
P

0
0

1
M

2
 

D
at

eC
o

lle
ct

ed
 

6/
17

/2
00

2 
D

at
eE

xt
ra

ct
ed

 
6/

24
/2

00
2 

D
at

eA
n

al
yz

ed
 

6/
29

/2
00

2 
S

D
G

N
u

m
b

er
 

6
2

3
8

5
 

U
n

it
s 

ug
/L

 
9.

7 
U

 
ug

/L
 

0.
97

 
U

 
ug

/L
 

9
.7

 
U

 
ug

/L
 

9.
7 

U
 

ug
/L

 
9.

7 
U

 
ug

/L
 

9.
7 

U
 

\ 

09
/1

3/
20

02
 1

 :3
2 

P
M

 

P
ag

e 
1

4
 

\ 



A
n

al
yt

ic
al

 D
b 

...
 S

u
m

m
ar

y 
09

/1
3/

20
02

 1
 .,,

£ 
P

M
 

V
O

C
s,

 G
ro

u
n

d
w

at
er

 
S

ta
tl

o
n

lD
 

17
15

G
P

00
1 

A
O

C
7

1
5

 
S

am
p

le
lD

 
71

5G
P

00
1M

2 
D

at
eC

o
lle

ct
ed

 
6/

17
/2

00
2 

D
at

eE
xt

ra
ct

ed
 

6/
24

/2
00

2 
D

at
eA

n
al

yz
ed

 
6/

24
/2

00
2 

S
D

G
N

u
m

b
er

 
62

38
5 

P
ar

am
et

er
 

U
n

it
s 

C
hl

or
om

et
ha

ne
 

ug
/L

 
10

 
U

 
V

in
yl

 c
hl

or
id

e 
ug

/L
 

10
 

U
 

B
ro

m
o

m
e

th
a

n
e

 
ug

/L
 

10
 

U
 

C
hl

or
oe

th
an

e 
ug

/L
 

10
 

U
 

1,
1-

D
ic

hl
or

oe
th

en
e 

ug
/L

 
5 

U
 

A
ce

to
ne

 
ug

/L
 

3.
6 

J 
C

ar
bo

n 
D

is
ul

fid
e 

ug
/L

 
5 

U
 

M
et

hy
le

ne
 C

hl
or

id
e 

ug
/L

 
5 

U
 

tr
an

s-
1,

2-
D

ic
hl

or
oe

th
en

e 
ug

/L
 

5 
U

 
1,

1-
D

ic
hl

or
oe

th
an

e 
ug

/L
 

5 
U

 
V

in
yl

 a
ce

ta
te

 
ug

/L
 

10
 

U
 

M
et

hy
l e

th
yl

 k
et

on
e 

(2
-B

ut
an

on
e)

 
ug

/L
 

10
 

U
 

ci
s-

1,
2-

D
ic

hl
or

oe
th

yl
en

e 
ug

/L
 

5 
U

 
1 

,2
-D

ic
hl

or
oe

th
en

e 
(t

ot
al

) 
ug

/L
 

5 
U

 
C

hl
or

of
or

m
 

ug
/L

 
5 

U
 

1,
1,

1-
T

ri
ch

lo
ro

et
ha

ne
 

ug
/L

 
5 

U
 

C
ar

bo
n 

T
et

ra
ch

lo
ri

de
 

ug
/L

 
5 

U
 

1,
2-

D
ic

hl
or

oe
th

an
e 

ug
/L

 
5 

U
 

B
en

ze
ne

 
ug

/L
 

5 
U

 
T

ri
ch

lo
ro

et
hy

le
ne

 (
T

C
E

) 
ug

/L
 

5 
U

 
1,

2-
D

ic
hl

or
op

ro
pa

ne
 

ug
/L

 
5 

U
 

B
ro

m
o

d
ic

h
lo

ro
m

e
th

a
n

e
 

ug
/L

 
5 

U
 

2-
C

hl
or

oe
th

yl
 v

in
yl

 e
th

e
r 

ug
/L

 
5 

U
 

ci
s-

1,
3-

D
ic

hl
or

op
ro

pe
ne

 
ug

/L
 

5 
U

 
M

et
hy

l 
is

ob
ut

yl
 k

et
on

e 
(4

-M
et

hy
l-2

-p
en

ta
no

ne
) 

ug
/L

 
10

 
U

 
T

ol
ue

ne
 

ug
/L

 
0.

43
 

J 
tr

a
n

s-
1

,3
-D

ic
h

lo
ro

p
ro

p
e

n
e

 
ug

/L
 

5 
U

 
1,

1,
2-

T
ri

ch
lo

ro
et

ha
ne

 
ug

/L
 

5 
U

 
2-

H
ex

an
on

e 
ug

/L
 

10
 

U
 

T
et

ra
ch

lo
ro

et
hy

le
ne

 (
P

C
E

) 
ug

/L
 

5 
U

 

D
at

a 
S

u
m

m
 A

O
C

 7
1

5
.x

ls
 1

 V
O

A
_

W
G

_
F

in
a

l 
P

ag
e 

15
 



A
n

al
yt

ic
al

 D
at

a 
S

u
m

m
ar

y 
09

/1
3/

20
02

 1
 :3

2 
P

M
 

V
O

C
s,

 G
ro

u
n

d
w

at
er

 
I
f
!
:
 

/I
 

A
O

C
7

1
5

 
7 

l~
rI

II
2 

D
at

eC
o

lie
ct

ed
 

.,
1

1
 I

I;<
C

U
U

;<
C

 

D
at

eE
xt

ra
ct

ed
 

D
at

eA
n

al
yz

ed
 

62
38

5 
U

n
it

s 

U
ID

I U
"'U

v' I
IU'

 U
"'''

U
'''' 

'" 
ug

/_
L 

5 
C

hl
or

ob
en

ze
ne

 
ug

/L
 

5 
E

th
yl

be
nz

en
e 

ug
/L

 
5 

m
+

p 
X

yl
en

e 
ug

/L
 

5 
U

 
o-

X
yl

en
e 

ug
/L

 
5 

U
 

X
yl

en
es

, 
T

ot
al

 
ug

/L
 

5 
S

ty
re

ne
 

ug
/L

 
5 

B
ro

m
of

or
m

 
ug

/L
 

5 
1,

1,
2,

2-
T

et
ra

ch
lo

ro
et

ha
ne

 
ug

/L
 

5 
U

 
1,

3-
D

ic
hl

or
ob

en
ze

ne
 

ug
/L

 
5 

U
 

1,
4-

D
ic

hl
or

ob
en

ze
ne

 
ug

/L
 

5 
1,

2-
D

ic
hl

or
ob

en
ze

ne
 

ug
/L

 
5 

1,
2,

4-
T

ri
ch

lo
ro

be
nz

en
e 

ug
/L

 
5 

1,
2,

3-
T

ri
ch

lo
ro

be
nz

en
e 

ug
/L

 
5 

U
 

D
at

a 
S

u
m

m
 A

O
C

 7
15

.x
ls

 1
 V

O
A

_
W

G
]i

n
a

l 
P

ag
e 

16
 

\ 
, 



a·~ LOCKWOOD GREENE ENGINEERS. INC. 
ARCHITECTS-ENGI NEERS 

SPARTANBURG. S. C. 
-DSGN.9 ... Jr .. DR5_...:fl:HK~ J. 

sUPV .JOtlNS1'~ CH ENGR Cd,.: 
SU8M8TED IV I' 

c. (is. Il FIRM ,MEMBER TITLE I&:l~ 
SOU~~IV-DESIGN DIVISION 

PDE DIR 

APPROVED 
I 

DATE 

OFFICER IN CHARGE 

APPROV~~j' DATE 
(! . r" 'i?t~,,_.,.~,~ 

EFD FOR COMMAN ER. "AVFAC 

//-5'~.5. 
DEPARTMENT OF THE NAVY NAVAL FACILITIES ENGINEERING COMMAND 

SOUTHERN DIVISION CHARLESTON, S. C. 

NAVAL STATION CHARLESTON. S. C. 

S I M·A 
, 

SITE LAYOUT & OUTSIDE PIPING PLAN ':' .CIVIL 

SIZE CODE IDENT NO. NAYFAC DRAWING NO. ...... ' 

F 80091 
5077120 

CONSTR CONTR NO. N62467-79-C-0028 . 
SCALE A~ NnTFn SPEC 06-79-0028 I SHEET 4-

NS681-7 
1\ \ 

OF 

., '77 ,I 



VII. BRIEF SITE DESCRIPTION AND HISTORY 

Building 681 is a fonner Shore Intennediate Maintenance Activity (SIMA) shop and 

administration building that now serves as a Vessel Support Facility for the US Coast 

Guard Underground storage tanks 681-1 and 681-2 were installed in 1985 when the 

building was constructed, but they had not been used since 1991 or earlier. 

UST 681-1 was an unregulated, 100 gallon, waste oil tank on the south side of Building 681. 

Only piping "ithin the tank excavation was removed due to sewer and gas line obstructions. 

The remaining drain and vent piping were capped. 

UST 6&1-2 was an unregulated, 20,000 gallon, fuel oil tank for the boilers of Buildings 680 

and 681. Despite the very good condition of the tank, groundwater sample SPORT 0267-1, 

taken from the tank excavation, required increased detection and reporting levels (DL and 

RL), as well as ethyl benzene above the Soil Screening Level (SSL). The supply and return 

piping to Building 680 was initially air tested to detennine if the piping was sound and could 

be capped and left in place. The piping would not hold pressure, therefore approximately 90 

fcct of asphalt " ... 5 cut to remove the piping. Corrosion, pitting, and several holes were 

found in one 30 foot section of piping (see Site Map 4), but the soil surrounding the piping 

was frcc of petroleum staining and odors aod the samples were relatively free of 

contaminants. The worst sample in the pipe excavation "'-as taken at the last fitting next to 

Building 680. The sample registered elevated naphthalene and raised DLslRLs. 

- --'/ 
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BLDG 
681 

== 
5' 

GAS METER 

UST EXCATVATION __ , 
B'.S'.9' DEEP 

o 

GRAPHIC SCALE 

UST 681 1 @ COOPER RIVER - 360'--~ 

5' 

MANHOLE--, 

2" SEWER PIP~, 3'-0" 
BELOW GROUI JD ~EVEL 

SPORTENVDETCHASN 
1B99 North Hobson Ave 

North Charleston, SC 29405-2106 

Ph, (B03) 743-6777 

Site Map 2 
UST 681-1 

Charleston Naval Base 
Charleston, SC 

OWG DATE 18 JUL 97 owe I\AMo:6B1-1_2 



5' 
! • 

BLDG 
UST EXCAlVATION 

S'.S'.9' DEEP ---.. 

MANHOLE:--~ 

681 GROUNDWATER 
4'.3-1/2'.8" DEEP\ 

~~7-:r 

5.5. SPORT 0285-3, 
rSANDY SOIL, NO ODOR, I _ OVA ~ (0) ppm 

LEGEND 

GW. - GROUNDWATER 

5.5. - SOil SAMPLE 

o 

GRAPHIC SCALE 

5' 

GW SPORT 0285-4 

Z' SEVIER PIPE, Y-C" 
BELOW GROUND LEVEL 

5.5, SPORT 0255-2, 
SANDY SOIL, NO ODOR, 

OVA = (0) ppm 

S.S SPORT 0285-1, -l.-----~-t__--­
SANDY SOIL, NO ODOR, 

OVA - (0) ppm 

DIRT PILE 

SPORTENVDETCHASN 
1699 Norlh Hobson Ave. 

Norlh Charleston, SC 29405-2106 
Ph, (803) 743-6777 

Site Map 3 
UST 681-1 

Charleston Naval Base 
Charleston, SC 

owe DATE' 21 JUL 97 OWG NAME: 681-1-3 



-
) 

FOR OFFICIAL USE ONLY 

LABORATORY DIVISION 

CHARLESTON NAVAL SHIPYARD 

CODE 134, BLDG 13 

CHARLESTON, S.C. 29408-6100 

GENERAL LABORATORY REPORT 

Date: 11 August 1995 

To: Code 300C.9, Bldg.8 

Subj: ANALYSIS OF WASTE OIL I USTNS 022 (LO) (G, 1l1_1 ) 

Ref: (a) Job Order: 71-002-16002 
(b) Report NO: 95CH00923 : REM- 333 

(c) ECP #2 

1. As authorized by reference (a) and requested by reference (b), one (1) sample of WASTE 

OIL I ;USTNS~022q.;q) :was analyzed per reference (c). 

2. The results follow: 

TEST 

Arsenic, mgfl 
Chromium, mgfl 
Cadmium, mgfl 
Lead, mg/l 
PCB's, ppm 
Flash Point, OF 
Total Halogens, ppm 
pH 

RESULT 

< I 
GL> /0 

1.8 
95 
< 2 
> 230 
41 
7.18 

I 
I 

:.s ~: ---"'-~<J.~.AC~~' ..J""",,' ,--_£.S"..:.!-/-:..'.-..:' l~.s~ __ 
U Head, LABORATORY DIVISION 

FOR OFFICIAL USE ONLY 



=NPWCIlOl~ 

GENERAL ENGTh'EERlNG LABORATORIES 

Supcn-Ucr of Ship BolIc!iD.K a: c.mv....",. 
SUPSHIP-Po""",,,,1h O"...,hmcnt.&y. 
1899 Na:th Hobo"" Ava. 
NotL\ ChoqJ",,,,,,- SOUIh Cuolm4 29405-2106 
Mr. Bill Hi<:D 
SUPSHIP-Portsmouth Dcuchmc:lll: 

Swlpl::lD 
L4bID 
MIlri>< 
D ... Coll== 
Oat< Reui.od 
Priority 
Co](= 

Rcpan Dille: IlInU-QI)' 15, 1997 

: Sl'ORT02i5-1 
: 9101l0S.(l1 
: Sail 
: OI!07fj7 
: Olf(l8rll7 
: Routlru: 
: Clien, 

u-..a,cmma ...... 
STAn! G£L fl'I 
FL U7lS4117204 D'41>J114S1 
tIC ". Ie 1 DUO lan:I 
'IN ~ (!2!1]4 

p ... 10£3 

Parllltle b<, QWllJfI.r Rcmlt DL DF A=J1't Dart Tim. Balch M 

VaIoliJe 0 rga.nJcs 
BTEX·4 iJMU 
'cn:u= 1; 0.00 1.00 2.00 v~g l.!l RMB 01/1097 l:l.:iS 96016 1 

ArIbcnu:1. 1.l 0.00 1.00 2.00 "uq 1.0 
Toh=a U 0.00 1.00 200 ugiks 1.0 

Xy\= (TOTAL) U 0.00 1.00 4.00 ~ll 1.0 
Naphlhd",. U 0.00 1.00 200 ~ 1.0 

J;.xtroOllbIt OtpDla 
Polyrwcl<", A,.m4Ii( Hydro.orb.", - 16 it""" 
A~c U 0.00 3211 656 ug/kll 2.0 BOG 01110197 2246 9'-994 2 
Ac<'"'pl\1llyl= U 0.00 
AnIIln= U 0.00 
B=o(4).n1l\r&c<= U 0.00 
lI00ZD(A>n= U 0.00 
lIctlZc(blnll<l'onJh... U 0.00 
lIcnzo(&l'J)petylOlc U 0.00 
lIa1ZD(k)l1uor.oncha>e U 0.00 
Chzy=e U 0.00 
DilIer",,( &.h)oallhr"""", U 0.00 
l'Juorlll\lhQc U 0.00 
PN"""", U 0.00 
Ind<llo(I.2,3-<:,d)p~c U 0.00 
NIjlbmoJ",. U 0.00 
~:h!"'" IJ 0.00 
I')T.". 

Metal> Aalllym 
M=ut)I 
SiIv", 
"'m:nle 

u 

] 

U 

0.00 

0.11111 
-10$ 
1!170 

328 
32S 
3211 
3211 
328 
328 
3Z4 
32B 
328 
3211 
328 
32S 
32B 
:m 
328 

0.00234 
~.o 

160 

656 uKi'q 2.0 
656 u~, 2.0 

6'6 ug/kG 20 
6~6 util=1 2.0 
65' uQI<& 2.0 
656 IljIIq 2.0 
656 ug/kg 2.0 
656 ug/kB 2.0 

_ 616 ug/l;g 2.0 
656 ,,~ 2.0 
6'6 "iIkl: 2.0 
656 t¢Il 2Jl 
656 U;il::l 2.0 
656 ~gIkg 2.0 
656 ugIk& 2.0 

0.200 mr/k: 1.11 
944 u&/.l:c 2.0 

944 u&ll:J; 2.0 

PO 110% m 12 • Chari"""". SC 29417 • 2040 S.~ Road • 29407 

(103) S~6-B 171 ."" (803) 766-1178 o PT.of<- Gil r,~·d.:~ rl\~ 

RMJ OIJlSf}7 1()()4. 96172 N 
NRM OlllOJ97 1233 9CD:23 ) 

"9701105-01' 

2 -,3C;!. 

,.' . 



GENERAL ENGINEERING LABORATORIES 

Oicrtt: 

cc: NPWCOOl96 

SUp""''''''' o(Ship BoUdin« & Caavet$loa 

S1 • .'PSHIP-PClIUnlDulh De",,~. 

1899 NOlth Hobon A~e. 

Ncnh CA;.lcs""" South c.roun. 29403-2105 

Mr. BiD Hi ... 
SUPSHIP·l'omroou!bD.~ 

R.<fJCtl [)ue: IIIIllaI)' 16, 1991 

S=plcID , SPOR11l2tS-l 

QUJlurkr R .... II 

Bmwn 10300 

Codmium I 301 

C!o-omi\llll 9920 

Load 8870 

Sel_ 1 ~ 

GtlIUIIl C/)omhitJ'y 

Tow Roe. Peen>. Hydtoeuboru 160 

Tbt r~ prep procedures '""'" perrormed: 

vCJMS B"o/I'l""ol Co"'J'C1"'4l 
M..,:utY 
nACE . 

Commc.",: 

A dilution "'as requite<! rerr ""_ubi. 0/6_01; due 10 m:urix 

mlc:rferanc.e. M .. te.,u.lt. the: dctcetioft lVnl:U' IIJC .,!f:VIttd. 

DL 

23.3 
19.7 
su 
129 
115 

10.0 

RL Unit. 

944 "siki 
4'l2 ."'q 
944 tW 
4n uall<J 
472 u¢:s 

SO.O m;tl<s 

5urrogale R .. o .. ry Tou ~t'i!o Acuptabl. LlmJI:I 

2· FIDaro biphenyl M61D 109. (30.0 - liS.) 

N'=b==4S M610 88.0 (1311-I:zo.) 

:p-T <tph::oyl-<114 ).16)0 113. (37 J -123.) 

B"lCnofluorob=c BTEX~26a 119. (53.5 - 154.) 

Dibromona~ BTEX~260 90.8 (63.4 - 135.) 

T.I""".-dS BTEX~O 100. (72.1- 1.37.) 

Bro:moDucrob<nr.cnc NAP-!260 119. (535 -1S4.) 

Dibromo no oro C1<duI:a NAP-3260 90.8 (63,4 .136.) 

Tolume-d.! NAP-8260 100. (12-1 • m.) 

(803) SS6-K171 • F~ (803) 7c;6-1178 

",~ l·n".Cl.I ... ~~Irf'Cf 

Df 

2.0 
2.0 

:z..a 
2.0 
2.0 

1.0 

t.....lr"II&.w'( CU'\ItklddM 

nATlI GEL El'I 
FL El1156{111W 1iJ14M'Jl4$l 
1<C m 
se 1<1120 1~!2 

IN a"',. QlJl4 

P4$' Zg£3 

Analy.it nat. TiIIl t lIatClI.M 

NRM 01110191 1233 960Z3' J 

S!.R 01110/97 1200 96038 4 

M5 01J\l9,97 1300 9:S994 s 
ClUI 01114,97 1900 ~517Z 5 

FeID 01/0'1,97 Ijoo 96023 7 

'9701lOS·01" 



GENERAL E~GTh'EERING LABORATORIES 
JI~tlir'g todd)' $ "t!c-d.~ 11"'''' D l'ISIrlIf,(urlonlurm .. ;. Lab.,..IOt'JC~DI 

ce: NPWCXlGI96 

M. M<lbad 

Ml 
Ml 
M3 
M4 
MS 
M6 
M? 

olU: 

S~rorSbipBuildini&:=-cni'" 
SuPSHlP-Pan=ulh D~..&v. 

1899 Not1h Hobo"" Ave. 
Ncnh CluTlcswn, 50wh C..-olm. 29.:<J5-:l106 

Mr.BmH!ca 
Sl'PSHIP·PoIUmO"llllt pcllcllmc::u: 

S -.pi e 1 0 

R<pOn 0= Jamwy 16, 1997 

: Sl'ORT021S·1 

I!Ph 8260 
EPAB270 
EPA6010A 
El'A9071 
EPA3SSO 
EPA 7471 
EPA3D50 

~q'olaJ~ru:or m tbb tcpon ote det'",cd" {allow,: 
NO inw ...... t1utlhe malya: "'OJ not Uuoo:d 11 • """"",,,.cion ",,'1I:r Ihlll111te dc:tcc:~an Ilr.liL 

HAn: G:. BPI 
Fr. V7l ~ El7A1l1l'l451 
I'IC :zn 
SC 1012D 1(t512 
T:< QZI)4 1IliJ4 

lllulic= pr= oC zn.aly .. at • ==OOCn I .... <Iu:n II>< rcporUn& limit (RL) and ",e.", dum t!.. dct<:cd"" limit (Dl-). 

U "'Idiw .. lh.atlhe ..,Llyte ..... notdolerud at.~. ~et Ih.a:!.Ihe del<Clion Iimi~ 
- Indio .... t!:a! • qualUy =trol..ul!y-... recovozy " ou=le of>pedfied aa:ep= crilCriL 

This dat. tepOlt 1>00 be"" prcpoqe:l and rc:"';cwcd 

in ,,:ex>,<i4D<e with 0."",01 ~ Lobcnlorlt< 
s<O!do:d op"utiJlG~. PIe2r.&= 
"1l' "Uations to yo ... Projoct MIlI'F. Kor:::1 !ll~ at (IW) 769-7386. 

PO Box 30712·0",1 •• 10., SC 29411 • 2040 S"".", R~ • 29407 

{803] 556-8171 • F .. (803) 766·1171 

o 1'rin ... ...J ('ft 1TC)c;1",rt ['.~r-,=r 
>970110S-01" 
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GENERAL ENGINEERING LABORATORlES 

Cli.cnc SlIP<"'bar 01 ShIJ> BuildUii &. Coavcn:iDn 
SUPSIUl'-Porwnoadt De=ba=t·E»v. 
1899 NoM Hobson An. 

Conucc 

Projo<' Deoc:ipcian: 

Nar1It om",.,1I. S", .. 11 CaroI.io. ~~·ll 06 
Mr.8UlIilcn 
SUPSHIP-Porum"'Jlh Ilc..cluDcnt 

oc: NPWCOOl96 

....". 

.vibc=e 
fa1w:ne 
X~I"'" (TOTAL) 
Ncph<l1111a1c 

Extraaabt.Of'l:11l'1eS 

S""'I'"' ID 
lAbID 
Maaix 
Da'" Cou.cc.d 
D.", Rccdvorl 
PrioriI)' 
Call«,'" 

Rosult 

U 0.00 
U 0.00 
U 0.00 
U 0.00 
U 0.00 

Poly"""lI.,. Ar.maic HydrDcCI'b_. 16 isenu 

~Ihon< U 0.00 

Aocnaph lily 1= U 0.00 Anthr=. U 0.00 
Bm.r.a(IIl)a,nlhncc:c..e U 0.00 
Bcnzo(a)pyrcte U 0.00 
lIonm(b)fluonnC/lcna U 0.00 
B"".o(gi1ilporyll!I1e IJ 0.00 
B=(Jc}l!uonr:nb= U 0.00 
CIty"",. U 0.00 
Dlbu2a(3,11 Jon CllnIl:= U 0.00 
F~C/lCl' U 0.00 

""""- U 0.00 
L'14cnq{I.2.l-c,d)pyl= U 0.00 
f'oI~ U 0.00 
Plu:o.wItn:n= U 0.00 
Pyron. U 0.00 

MetJ!lJ A.alIlrsb 
~ U -0.0159 
"Uvcr U ·50.0 
=ni< 3560 

; SPORTOW-2 
; 9101105-'12 
:S4i1 
; 01/111191 
; OIJOIl/91 
; Routiru: 
: Clime 

DL 

1.00 

1.00 
1.00 
1.00 
1.00 

326 
326 
326 
326 
326 
326 
32S 
326 
326 
326 
326 
326 
326 
326 
326 

3Z& 

0.00235 
40.0 
260 

t.abal'.l.1aT c..rclncaUaoti. 
S"f.A.U: C'EL m 
a. tm!i6J1"72J4 1!.I""'72/V411 
!lie III 
sc:~ l~ 
t:'I 0ZJ3.< a::n< 

Po:elo(J 

RL tJldts DF Ano(~ D~t. Tim. Balclt 1\1 

2000 uylq: 1.0 )wB 01/1 Ml7 1326 96016 ( 

2.00 u~ 1.0 
2.00 uslki 1.0 
4.00 uylcg 1.0 
200 u¢:& 1.0 

652 ugrq 1.0 BOG OUlOB7 ZlI9 9S994 2 
652 ug/kg 2.0 
657 uJl'k: 2.0 
652 uglk& 20 
652 1lG~ 2.0 
632 ugllc,g 2.0 
652 ~ 20 
1i!i2 "A 2.0 
652 ugIG: 2.0 
1i!i2 u~ 2-0 
6.S2 ueJl:g 2.0 
1i!i2 usJkG 2.0 
6.52 usJi:.& 2.0 
6.52 ugf.q; 2-D 
6S2 u~ 2.0 
652 ugf.q; 20 

o.:wo ms/l'1;' 1.0 RM1 Ol/lSm 1007 96112 N 

944 us/kE 2.0 NRM OI/l0JSl7 1238 96023 1 
9<14 ~ 2.0 

PO Box 30112, Cb",leo""" SC 29417 • 20"-0 SOY",. Roud , 29401 

(R03) 556·8111, E'u (303) 766-1178 ·9701105·02" 
~ l'Udl:~ \WI "\."C}I:Io.. .. 1 ["'nc'~. 

Z-,](0 
-- ... I .... • , ., , , ',;vn 
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GEr.."ERAL ENGINEERING LABORATORIES 

ce: NPWCQOI96 

Borlwn 
CadmiUJ1l 
Chrcrm.ill.rt\ 

Lud 
SdC1iwn 

GentrAl C~wry 

C'bCD~; Sup:M.!01 of Ship BuUdln& 4< eo ... ctsioo 
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1ti99 Nanh Hobson Avo. 
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Bcuo(sb()paryl=e U 0.00 J63 330 ~1I 1.0 
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1.00 
1.00 

1.00 
1.00 

stAT! G2L ar 
l'I- fI7156.111'1'" ~4'2tI'7 .... 
~'I; ZJ3 
Ie 1012> lQ5l~ 
t~ a$'" ~u 

P".lof3 

200 .:11 1.0 ras 011l4J97 1551 96232 1 
2.00 <ill 1.0 
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C!uy= U 0.00 5.00 LO.O "ill 1.0 
DibeJuo(Lh),,,,,btal:c:DC U 0.00 5.00 10.0 uVl 1.0 
fI vcr IO'Il.h<= U 0.00 5.00 10.0 "$II 1.0 
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2.0 PHYSICAL SETTING 

2.1 Geology 

2.1.1 Regional Physiographic and Geologic Setting 

Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 2 ~ Physical Setting 
Revision: 0 

The regional physiographic and geologic setting for the CNC area is described in Section 2.1.1 of 

the Draft Zone A RFI Report. Local topography is presented in Figure 2.1. Regional geologic 

relationships across a regional plan view map (Figure 2.2) are shown in cross sections in Figure 2.3. 

2.1.2 Regional Hydrology and Hydrogeology 

The regional hydrology and hydrogeology for the CNC area is described in Section 2.2.1 of the Draft 

Zone A RFI Report. Major surface water features are presented on Figure 2.1. 

2.2 Zone I Geologic Investigation 

Geologic and hydrogeologic information has been obtained from soil and monitoring well borings 

installed during the Zone I RFI. Because Zones I and H share a common boundary, much of the 

geologic information from the Zone H RFI is necessary for interpreting Zone I geology. The 

geologic cross sections presented in this report have been refined slightJ y from those in the Final 

Zone H RFI Report (ElA&H, 1996c) to reflect the increased understanding of CNC geology from 

previous Zone RFIs. Lithologic samples acquired using hollow-stem auger, wet rotary, and rotasonic 

drilling methods were classified and logged by an E/ A&H geologist as described in the Final 

Comprehensive Sampling and Analysis Plan (CSAP) RCRA Facility Investigation (ElA&H, 1996d). 

2.2.1 Monitoring Wells 

RFI activities in Zone I included installation of 65 monitoring wells and one deep soil boring (see 

Figure 2.4). Deep and shallow well pairs were installed at 19 nonbiased (grid-based) locations. 

Twenty-seven shallow monitoring wells were installed at biased (AOC/SWMU) locations. 

Stratigraphic information in Zone I is limited to 75 feet below ground surface (feet bgs), which is 

the depth of the deepest well boring NBCIGDI15D. Table 2.1 lists the monitoring wells and 

2.1 
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summarizes well construction data. Monitoring well boring stratigraphy and well construction logs 

are presented in Appendix A. 

2.2.2 Geotechnical 

Shelby tube samples were collected as part of the RFI drilling program and analyzed for porosity, 

bulk density, grain size distribution, specific gravity, percent moisture, and vertical permeability. 

Thin-walled steel Shelby tubes were pushed into undisturbed soil with a truck-mounted drill rig. 

The steel tubes were recovered, sealed, labeled, and retained onsite until transported to the 

laboratory for analysis. Samples were collected in plastic bags from two additional deep well 

locations to provide supplemental porosity and grain size data for deeper sediments. 

Shelby tube sample laboratory data reports are presented in Appendix B. Table 2.2 summarizes 

Zone I Shelby tube data. These data, discussed in Section 2.2.3, are sorted on the basis of 

stratigraphic units which have been delineated in subsequent zone RFIs completed to date. 

2.2.3 Zone I Geology 

All Zone I deep well borings were drilled to the top of the Cooper Formation for the purpose of 

monitoring the deeper portions of the surficial aquifer (Figure 2.3). As a result, only Quaternary and 

Tertiary- age sediments were encountered during this investigation. The lowermost stratigraphic unit 

identified in Zone I is the Ashley Formation (Ta) of the Mid-Tertiary-age Cooper Group. Overlying 

the Ta are younger Upper Tertiary and Quaternary-age stratigraphic units. Stratigraphic units 

encountered during the RFI are discussed in the following sections in ascending order. 

2.2 
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2.2.3.1 Tertiary-Age Sediments 
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The oldest sediments encountered during the Zone I RFI has been the Ta, the youngest member of 

the Eocene-Oligocene Cooper Group. The Ta was deposited in an open-marine shelf environment 

during a rise in sea level in the late Oligocene (Weems and Lemon, 1993). 

Due to successive sea level transgression-regression (rise and fall) sequences during late Tertiary and 

early Quaternary time, extensive erosion has removed many of the marine and terrigenous deposits 

overlying the Ta (Weems and Lemon, 1993). The scoured nature of the upper Ta is plainly evident 

in Figure 2.5, which depicts surface contours of the unit based on deep well boring data throughout 

the southern tip of the base, and geologic cross sections (Figures 2.6 through 2.8). The Ta contact 

in Zone I ranges in elevation from -66 ft mean sea level (msl) at GDI15D to -19 ft msl at GDI19D, 

with a mean elevation of -47 ft ms!. 

The Ta penetrated in Zone I is a mustard-yellow to olive-brown, tight, slightly calcareous, clayey silt 

to silty clay with varying amounts of very fine-grained sand that decrease rapidly with depth. It is 

generally dry, stiff, and brittle and may contain fragments of oyster shells and clam molds and other 

microfossils. Field identification of the Ta is usually aided by the presence of a lag bed of phosphate 

nodules, phosphatic sand, and coarse-grained shell fragments that immediately overlies its contact. 

2.2.3.2 Quaternary-Age Sediments 

The Quaternary Period began 1.6 million years ago with the Pleistocene Epoch and continues with 

the Holocene (recent) Epoch from 65,000 years ago to the present. During Quaternary time, several 

sea transgressions-regressions resulted in a jumbled network of terrace complexes composed of 

varied depositional environments such as barrier islands, back barrier lagoons, tidal inlets, and 

shallow-marine shelf systems. Due to regional crustal uplift in the Charleston region during the 
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Quaternary, many barrier to back barrier deposits from high sea-level stands are preserved as 

terraces. However, succeeding transgressions reworked the shallow-marine shelf deposits on the 

seaward side of each older barrier ridge or island (Weems and Lemon, 1993). The result of this 

erosional and redepositional process of older sediments is that a subsequently younger sequence of 

deposits may exist on the seaward side, laterally adjacent to the previous (older) coastal deposit 

(Weems and Lemon, 1993). Although Weems and Lemon (1993) have identified and correlated 

several formations of Quaternary-age sediments, it can be difficult to determine discrete formational 

units within the Quaternary system. Field identification of these formational units is difficult since 

many characteristics may only be evident at the microscopic level. 

Throughout Zone I, Quaternary-age sediments extend from the top of the Ta to just below ground 

surface. Based on the 19 deep well borings and one deep soil boring drilled in Zone I, these 

sediments range from approximately 75 feet thick at GDI15D to 25 feet thick at GDI19D, including 

anthropogenic deposits. These sediments primarily comprise the Pleistocene-age Wando Formation 

(deposited 70,000 to 130,000 years ago), which are in tum overlain by Holocene-age sand and clay 

deposits. 

In general, the Wando deposition encompasses three distinct high sea-level stands in the late 

Pleistocene (Weems and Lemon, 1993). As a result, Wando composition consists of repeating 

sequences of clayey sand and clay deposits overlying barrier sand deposits which, in tum, overlie 

fossiliferous shelf-sand deposits. In Holocene time, rivers and streams have down-cut these 

sediment sequences, leaving scours that have filled with clay and silty sand deposits typical of 

low-energy environments. These younger deposits may resemble Wando deposits and further 

complicate the interpretation of local geology. Consequently, only two distinct Quaternary-age 

stratigraphic units have been correlated in the Zones H and I lithologic cross sections (Figures 2.6 

through 2.8). These units, designated Qm (Quaternary marsh clay) and Qs (Quaternary sand), were 

selected because of their generally consistent lithologic characteristics throughout each zone 
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The Qm is the most persistent and easily identified stratigraphic unit in Zones H and I. It is found 

in borings as a dark brown to black, fat, silty organic clay containing plant material, oyster shells, 

and thin sand lenses. It has a characteristic "rotten egg" odor signifying an oxygen-poor reducing 

condition. 

Stratigraphically, the importance of the Qm unit is that it typically intervenes between an upper and 

a lower layer of Qs. The Qm unit, pervasive throughout the southeastern portion of CNC as marsh 

clay, was encountered in all but one of the deep well borings and the deep soil boring. However, at 

two deep well borings, sample recovery was limited due to drilling difficulties, so the presence of 

marsh clay is unknown. Where present, the Qm unit varied in thickness from approximately 9 feet 

at GDI13D to more than 45 feet at GDI05D, averaging 31 feet thick. The Qm is also present as 

small, discontinuous lenses throughout the shallow subsurface. 

Twenty geotechnical samples of Qm were obtained during the Zone I RFI from depths of 13 to 20 

feet bgs. These data were presented and designated as Qm lithologies in Table 2.2. Arithmetic 

averages were calculated for total porosity and grain size distribution as 68.1, and 8.7% sand, 51.7% 

silt and 39.8% clay. The geometric mean of the vertical permeabilities reported for these 20 samples 

was determined to be 4.3E-06 centimeters per second (cm/sec) (equivalent to 1.2E-02 ft per day). 

Quaternary Sand 

The Qs unit is typically found in the southern peninsula of CNC as a poorly defined shallow or upper 

Quaternary sand (Qsu) layer overlying thick Qm deposits and a better defined basal or lower 

Quaternary sand (QSL) unit intervening between the Qm and Ta units. The ambiguity in delineating 

the Qsu lies in the highly variable nature of the fill material that covers much of the southeastern 
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portion of the base. As a result, the Qsu is intermixed with fill material such as gravel, inorganic 

clays and silts, and dredged spoils from the Cooper River (which often include clasts of Ta). 

The Qs is best described as a green-gray, green to tan sand with a small percentage of fines. Grain 

size ranges from very fine to coarse, but is typically found as fine to medium. Shell fragments and 

oyster shells are found in varying percentages throughout the Qs as a whole, but tend to comprise 

higher percentages in the basal QSL. The QSL is easily identified in most deep well borings, but is 

not laterally consistent. Frequently, the QSL is interbedded with clay lenses and may even degrade 

to sandy laminae within Qm deposits that immediately overlie the Ta. 

No undisturbed Shelby tube samples could be obtained from the Qsu, but grain size data was 

obtained from two bagged samples taken from the QSL (Table 2.2). These samples had a mean 

grain-size distribution of 94.3% sand, 2.3% silt and 3.5%. 

2.2.4 Soil 

Surface soil at CNC has been extensively disturbed. Native soil was the fine-grained silt, silty sand, 

and clay typical of tidal marsh environments. Sand lenses present in localized areas are generally 

only a few feet thick. Much of CNC, particularly the southern portion, has been filled using dredged 

materials from the Cooper River and Shipyard Creek. The dredged materials consist of an unsorted 

mixture of sand, silt, and clay. Figure 2.9 indicates that most of the remainder of Zone I has been 

either filled or reworked for development. Along the Cooper River, enough dredge spoil deposition 

and alteration has occurred to assume that much of the upper and surficial sediment encountered 

during soil boring is not natural. Granite boulders, concrete slabs, and wood pilings were 

occasionally encountered, indicating former waterfront development had been covered and built 

upon. 

2.3 Zone I Hydrogeology 

2.12 



Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 2 - Physical Setting 
Revision: 0 

Hydrogeology infonnation was obtained from slug tests, specific capacity tests, and water level 

measurements conducted during the Zone H and I RFIs. Estimates of vertical penneability, grain 

size distribution, and porosity were obtained from analysis of Shelby tube samples collected during 

drilling (Table 2.2). Only data pertinent to the Quaternary and Tertiary Ta deposits are discussed 

since they were the only deposits encountered in Zone I. 

2.3.1 Tertiary-Age Sediments 

2.3.1.1 Ashley Formation 

The Ta is important because of its role as a confining unit between the lower members of the Cooper 

Group and Eocene-age Santee Limestone, and the overlying water-bearing Quaternary-age sediments 

(park, 1985). Lithologic cross sections presented by Weems and Lemon (1993) show the Ta as 

having a laterally consistent overall thickness. Samples from this unit at CNC have shown high clay 

and silt and varying sand contents depending greatly upon depth. Five Shelby tube samples, 

collected from the Ta during the Zone H RFI, averaged a very low vertical penneability of JE-06 

cm/sec (0.0027 ft/day) (FJA&H, 1996c). According to Fetter (1988), sediments with penneabilities 

of lE-05 cm/sec (0.03 ft/day) or less can be considered confining units. All deep well borings in 

Zone I were terminated when the Ta was encountered. 

2.3.2 Quaternary-Age Sediments 

The hydrogelogic role of the Quaternary-age sediments is as a single surficial aquifer overlying the 

Ta. However, hydraulic conditions within the surficial aquifer vary significantly at the local scale. 

This is largely influenced by the range of stratigraphic units that comprise the Quaternary-age 

sediments, as previously discussed in Section 2.2.3.2. 

The two distinct water-bearing units in the surficial aquifer are the Qsu and the QSL. Several 

characteristics of the Qrn - its high silt and clay content, laterally consistent overall thickness 

throughout Zones H and I, and its low vertical penneability - suggest that the Qrn behaves as an 
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aquitard between the Qsu and QSL units. An average vertical permeability for the Qm of 

4.3E-06 cm/sec (1.2E-02 ft/day) was based on the 20 Shelby tube samples obtained in Zone I. 

Although no vertical permeability data for the Qsu or QSL units were obtained during the Zone I RFI, 

a mean vertical permeability for the Qs unit as a whole in Zone A was reported as S.7E-04 cm/sec 

(1.6 ftJday) (EJA&H, 1996a). 

2.3.3 Groundwater Flow in the Surficial Aquifer 

Although the surficial aquifer as a whole extends from the water table to the top of the Ta, 

groundwater primarily flows within the Qsu and QSL units. These units will be discussed 

individually, as they are considered hydraulically separate. 

2.3.3.1 Qsu 

The Qsu is considered to act as an unconfined aquifer with its upper boundary as the water table 

surface and its bottom boundary roughly corresponding to the top of the Qm aquitard. Due to the 

presence of fill material, dredged spoils and other anthropogenic influences, flow direction and 

magnitude within the Qsu are highly variable. In some cases, the presence of clayey and silty fill 

material may act to semi-confine portions of the Qsu. An example of such a condition exists at 

shallow well location GDIOOS where water levels are frequently above the top of the well casings 

because of artesian pressure, likely exerted from marsh clay deposits throughout the upper 

subsurface. In general, however, the water levels in all Zones I and H shallow wells are considered 

representative of the hydraulic conditions within the Qsu unit. 
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Water levels range several feet within the Qsu, but can generally average 4 to 6 feet bgs. Water level 

measurements, taken May 11, 1995 in a select subset of Zones H and I shallow monitoring wells, 

were used to develop a contour map of groundwater elevations in the Qsu (Figure 2.10). 

Groundwater elevation highs exist in the central portion of the southeastern CNC peninsula, 

coinciding with much of Zone H and flow radially outwards toward Shipyard Creek and the Cooper 

River. Local groundwater highs in Zone I are found at GDIOO9 and GDIOll and reflect the 

heterogeneity of the Qsu unit. 

2.3.3.2 QSL 

The QSL unit is considered serniconfined to confined by the overlying Qm unit because water levels 

in wells screened across the QSL rise above the top of the aquifer. The QSL is not laterally consistent 

in Zones H and I and was not evident in several deep well borings. In other cases, the unit is 

frequently interbedded with clay lenses or degrades to sandy laminae within the Qm immediately 

overlying the Ta. As a result, hydraulic head values from deep wells in Zones H and I may not be 

entirely indicative of the QSL unit, but represent hydraulic conditions coinciding with the top of the 

Ta. 

Generally, potentiometric head levels in this unit are within 10 feet of ground surface. In one Zone 

I well, GDI05D, and several Zone H wells (OO903D, 00905D, 00908D, and GDH05D) the 

potentiometric head level is above ground surface. Water level measurements, taken May 11, 1995 

in a select subset of Zones H and I deep monitoring wells, were used to contour groundwater 

elevations in the QSL (Figure 2.11). 

As the figure depicts, a groundwater elevation high exists in the center of Zone H and extends all the 

way east to GDI08D near the eastern boundary of the peninsula. South of this high, groundwater 

flows southwest toward Shipyard Creek. As the peninsula becomes thinner between GDIOID and 

GDI08D, the dominant flow direction gradually becomes southeast to south, although localized 
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groundwater highs are evident at GDIOSD, and at GDI06D and GDI07D which have more easterly 

groundwater components. Groundwater north and east of the major groundwater high flows north 

to northeast to the Cooper River. Groundwater elevations in the Zone I deep wells along the 

northern portion of the peninsula tend to be lower than those along the peninsula's eastern and 

southwestern edge. 

Additional water level data was collected from Zone I shallow and deep wells as part of a water level 

measurement event for the entire CNC southern peninsula in July, 1998. The intention of this event 

was to measure every well available or accessible instead of a select subset. Figures 2.12 and 2.13 

are the resulting groundwater elevation contour maps for the Qsu and QSL units, respectively. The 

primary difference evident when comparing Figures 2.12 and 2.10 is the sizes and shapes of the 

recharge zones within Zones H and I, resulting in some minor changes in groundwater flow 

direction. Although recharge zone morphology is influenced by seasonal fluctuations in the water 

table, it is likely that greater data coverage in the July 1998 event allowed for increased resolution 

of recharge zone morphology. Comparison of Figures 2.13 and 2.11 reveals no discernible 

differences in groundwater flow direction in the QSL. 

2.3.4 Vertical Hydraulic Gradient 

The vertical hydraulic gradient is a mathematical expression that indicates the potential for vertical 

groundwater flow. Vertical gradients were calculated by dividing the differences between shallow 

and deep water level elevations by the vertical distance between aquifers at each well pair. In cases 

where the upper sand layer was not present, the elevation of the bottom of the shallow-well screen 

was used. Similarly, if the lower sand was absent, the elevation of the top of the deep-well screen 

was used. Positive gradients indicate a downward potential for vertical flow whereas negative 

gradients indicate potential for upward flow. 

2.16 



Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 2 - Physical Setting 
Revision: 0 

Table 2.3 presents the calculated vertical hydraulic gradients between each of the shallow/deep well 

pairs in Zones I and H for water level data collected June 20, 1995. Figure 2.14 presents the 

distribution of vertical gradients across the site using the results presented in Table 2.3. 

Most of the well pairs have a positive hydraulic gradient, indicating the potential for groundwater 

to flow downward from the Qsu to QSL. This does not necessarily mean that the aquifers are 

hydraulically connected beneath the site, but it does indicate the direction of flow if a connection 

exists. However, no connection between the Qsu and QSL was observed in any of the Zone H or 

I boreholes. At some lateral distance from Zones H and I, a connection between the two sands could 

exist in association with the Cooper River and/or Shipyard Creek. 

Well Pair 

Zone I Monitoring Wells 

GDIOO4IGDI04D 

GDIOO6JGDI06D 

GDIOO8!GDI08D 

GDiOIOlGDllOD 

GDIOI2IGDll2D 

GDIOI4IGD1l4D 

(§§ii1pb!tsp' 
GDIOl6lGD1l6D 

Table 2.3 
Vertical Hydraulic Gradients 

Groundwater Elevation 
Difference (ft) 

·3.66 

1.81 

2.58 

3.95 

.0.97 

1.62 

2.98 

2.17 

Vertical Distance 
(ft) 

26.5 

27 

41 

20.5 

27.5 

16 : 

19 

47 

36 

Vertical Hydraulic 
Gradient (ftlft) 

.0.138 

0.067 

0.063 

0.193 

-0.035 

0.085 

0.083 
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Tab\e2.3 
Vertical Hydraulic Gradients 

Groundwater Elevation 

GDlOl8lGDIlSD 

_1R1~'~';~ " " 
Zone H Monitoring Wells 

OO9OO2I00902D 

OO9OO4IOO904D 

OO9OO6IOO906D 

009008IOO90SD 

~~~)';\;: 
0\4OO1/0\4OlD 

It.J~? 
014OO3/01403D 

i!'R~P.' 
0\4OO5/01405D 

~l;Wh%'f~ij6ID' '. 
,~\C,._ 

GDHOO4IGDH04D 

IV_Is!!; 
GDHOO6IGDH06D 

r~~6yb 
GDHOO8IGDHOSD 

~::"~~D~~/Qpii09D 
GDHOIOlGDHIOD 

'. {;D!iiJil/duHllD 

Notes: 

ftlft = 
Upward potential 
feet per foot 

1.56 

0,24 

-0.36 

>-3.S2 

0.Q7 

0,09 

·3.73 

1.59 

I.3S 

0.79 

·1.27 

2.18 

Vectical Distance 

31 0.050 

·1J.046 

IS 0,013 

18 -0,020 

41 >-0.093 

21 0.003 

20 0,004 

50 -O.Q75 

39 0,041 

20 0,069 

25 0.032 

45 -O.02S 

t$~"'" -:;----id~-- ;~~~L\!'~ 
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Well pairs that exhibit negative vertical gradients indicate a potential for upward vertical flow 

between the QSL and Qsu. Most of these well pairs are along the southwestern shore of the peninsula 

near Shipyard Creek. This area roughly corresponds with one of the erosional surface lows indicated 

on the paleogeologic map of the Ta (Figure 2.5). 

2.3.5 Horizontal Hydraulic Gradient 

The horizontal hydraulic gradient (i) is a measurement of the change in hydraulic head Ch) (i.e., 

change in groundwater elevation) of two points over the distance between the points Cx). It is a 

dimensionless value generally used to quantitatively determine the magnitude of groundwater flow 

in a given region. Groundwater contour maps for the surficial aquifer (Figures 2.10 and 2.11) were 

examined to find groundwater flowpaths exhibiting a range of gradients throughout Zones H and I. 

Because monitoring well placement during the Zone I RFI was based solely on AOC and SWMU 

locations and historical land uses at CNC, it is coincidental when monitoring wells are aligned with 

one another along a groundwater flowpath. Since groundwater flowpath lines must be perpendicular 

to groundwater contours or equipotential lines (lines of equal hydraulic head), the contour pattern 

of hydraulic head dictates the orientation of groundwater flowpaths. 

Table 2.4 presents horizontal hydraulic gradients for specific groundwater f]owpaths shown on 

Figures 2.10 and 2.11. Generally, the well pairs were selected to show the maximum and minimum 

horizontal gradients measured perpendicular to the groundwater elevation contours. 
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Table 2.4 
Horizontal Hydraulic Gradients in the Qsu and QSL Units 

Shallow 

Notes: 

00903D to 00912D 

GDI09D to GDII OD 

00908D to 00904D 

00905D to GDII6D 

_h (ft); Hydraulic head difference 
_x (ft)::;: Distance between points 

::;: Horizontal hydraulic gradient 

2.3.6 Hydraulic Conductivity 

9.38 - 2.88 ; 6.50 

2.49 - 0.54 ; 1.95 

7.85 - 2.58 ; 5.27 

10.03 - 0.09 ; 9.94 

520 

400 

500 

2420 

0.0125 

0.0049 

0.0105 

0.0041 

Slug tests were used to evaluate the horizontal hydraulic conductivity of an aquifer at a single point. 

A slug test is initiated by inserting a 1-7/8" diameter Teflon cylinder below the static water level in 

the well, creating an instantaneous change in the water level. The change in water level over time 

is monitored as the aquifer attempts to reach equilibrium in response to the perturbation. This 

procedure is known as a falling head slug test since the water level (hydraulic head) declines back 

to its original static level. Once equilibrium is re-established, the slug is quickly removed, dropping 

the static water level. This procedure is a rising head slug test since the water level in the well rises 

back to its original static level as the test progresses. 
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Data from the slug tests were first compiled using the computer program AQTESOL V (Aquifer Test 

Solver) ver. 1.1 by Geraghty and Miller Modeling Group (1989). Rising and falling head slug test 

data were evaluated using the Bouwer and Rice Method (1976), which provided the best curve fits 

for both the shallow and deep wells. For this solution, elapsed time versus displacement (change in 

water levels) was plotted on a semilogarithmic graph. Horizontal hydraulic conductivity (%) was 

computed by the program using a straight-line of best fit. The Bouwer and Rice Method was 

developed for unconfined, semi confined, and leaky aquifers. It is ideal for use in tests from wells 

that partially penetrate unconfined aquifers (i.e., the well does not fully screen the saturated interval). 

The method assumes that the aquifer is homogeneous, isotropic (vertical hydraulic conductivity 

equals horizontal hydraulic conductivity), in steady-state equilibrium, and that flow into the well is 

solely through the well screen. While this analysis results in a more reliable estimate of the aquifer's 

true hydraulic conductivity, it is important to recognize that these values are estimates of aquifer 

characteristics only at that specific well location and depth, and should be used carefully in 

discussing the overall aquifer characteristics. Some data sets did not provide adequate responses for 

evaluation, and thus were not used in the slug test analyses. 

Hydraulic conductivities for the shallow and deep wells are presented in Tables 2.5 and 2.6, 

respectively. Stratigraphic units that are considered responsible for the test response are included. 

Aquifer characterization plots for groundwater in Zone I are included as Appendix C. 

Because hydraulic conductivity data are lognormally distributed, the geometric mean is the best 

measure of central tendency. Therefore, the average hydraulic conductivity for each well is 

presented as the geometric mean of the falling and rising head values. 

A rising head test was not conducted on GDI03D and GDIl4D because falling head recovery of the 

well lasted more than 12 hours. 
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Table 2.5 
ShailowaWeli Slug Test Hydraulic Conductivity Results in feetlday 

Note: 
• = 
Qm = 
Qsu= 

Well ID 

GDI015 

Stratigraphic 
Unit 

QsulQm 

Average of falling and rising head values . 
Quaternary marsh clay 
Upper Quaternary sand 

Falling Head Rising Head 

0.91 1.07 

Table 2.6 
Deep-Well Slug Test Hydraulic Conductivity Results in feet/day 

WelilD Stratigraphic 
Unit 

GD1l4D 

;IJ.IB;; 

Note: 
• 
Qm 

QSL 

Average of falling and rising head values . 
Quaternary marsh clay. 
Lower Quaternary sand 

Falling Head 

0.42 

0.0029 

3.58 

0.42 

3.21 

2.22 

Rising Head 

3.31 

Geometric Mean'" 

0.99 

Geometric Mean'" 

3.55 

0.40 

':i'di,'i 
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Hydraulic conductivities in Zone I shallow wells ranged from 0.021 to 6.94 ftlday. These values 

further reinforce the finding that the shallow sediments are highly heterogeneous both naturally and 

anthropogenic ally. The geometric mean for the slug-tested Zone I shallow wells is 0.76 ftlday. 

Hydraulic conductivities in Zone I deep wells ranged between 0.0012 and 6.16 feetlday, with a 

geometric mean of 0.33 ftlday. This range reflects the interbedded nature of much of the QSL 

deposits as well as the prevalence of Qm overlying the Ta. 

The mean hydraulic conductivities from Tables 2.5 and 2.6 were plotted next to their respective 

wells on Figure 2.15 to show the areal distribution of hydraulic conductivity in the surficial aquifer. 

2.3.7 Horizontal Groundwater Velocity 

To estimate the rate at which groundwater and possibly dissolved contaminants are migrating, 

groundwater velocity was calculated using the following formula: 

V=K!. *i 

Where: 

v = horizontal groundwater velocity (ftlday) 

Kh = hydraulic conductivity (ftlday) 

I = horizontal hydraulic gradient (unitless) 

tt, = effective porosity (unitless) 

tt, 
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An estimated average sand porosity of 35% was used as the effective porosity in the equation for 

both the Qsu and QSL units. To provide a more conservative estimate of groundwater velocity, the 

four highest hydraulic conductivity estimates from Qsu and QSL slug tests were used to calculate a 

geometric mean for each unit. These mean Kh values were found to be 3.0 and 4.1 ft/day for the Qsu 

and QSL units, respectively. Horizontal groundwater velocity was calculated along each of the 

groundwater flowpaths presented in Table 2.7. 

Table 2.7 
Horizontal Groundwater Velocity Results in feeUday 

Shallow Aquifer Flowpatb v 

QSL 00903D to 009120 4.1 0.0125 0.146 

GDI09D to GDnOD 4.1 0.0049 0.057 

OO908D to 00904D 4.1 Om05 0.123 

00905DtoGDII6D 4.1 0.0041 0.048 

Notes: 

K" Hydraulic conductivity (ft/day) 
Horizontal hydraulic gradient 

v Horizontal groundwater velocity (ftlday) 

2.4 Climatology 

Regional climate in the CNC area is described in Section 2.3 of the Draft Zone A RFI Report. 
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SCDHEC General Engineering Comments Prepared bv Jerry Stamps: 

1. General Comment: 
The Department maintains that a professional engineer certified in the state of South 
Carolina must certify that the integrity of the OWSs and the ancillary piping remains in 
tact. This certification and supporting analytical data is especially important for units 
that remain in place which have potential future use by subsequent landowners. Please 
note that this requirement is being applied consistently to all facilities regulated under 
RCRA Subtitle C administered by the Corrective Action Engineering Section. 

CH2M-Jones Response: 
CH2M-Jones understands the Department's concerns about the potential for releases from 
these OWSs in the event that they continue to be operated in the future. CH2M-Jones and the 
Navy believe it is the responsibility of any future oumer or operator who chooses to operate 
these units to conduct the required integrity assessment. We suggest that we work together 
with SCDHEC to find a manner to address this issue that is acceptable to all parties. 

2. General Comment: 
The figures seem to indicate that the soil samples were collected 10 feet or more from the 
units under investigation. However, the Department understands that the icon used to 
represent the OWS may not necessarily represent the actual size of the unit. 
Consequently, the Navy must verify that the samples locations are indeed adjacent to 
the respective units. If so, the text should be revised to clarify this fact. 

Furthermore, the Navy must verify that the subsurface soil samples were collected at 
sufficient depth corresponding to the depth of the OWS. If so, the text should be revised 
to clarify this fact. 

CH2M-Jones Response: 
The samples were collected as indicated in the approved work plan, including additional 
samples recommended by SCDHEC during their work plan review. The sample location 
figures will be revised as suggested, showing the actual unit size where known. Soil sample 
locations were designed to intersect potential releases from the base, inlet, and outlet piping. 
The text states that the subsurface soil samples were collected at 3 to 5 ft below grade. Some 
units may have bases below the groundwater table, where it is not practical to collect soil 
samples. The location and depth of the soil samples will be further clarified in the text. 

OWSAOC71171571BZICSIRPTRSPTOCOMM.OOC 



Response to SCDHEC Comments 
Confirmatory Sampling Investigation Report Revision 0 

OWS-AOCs 711, 715, and 718, Zone I 
Dated October 16, 2002 

Charleston Naval Complex 

SCDHEC Specific Engineering Comments Prepared by Jerry Stamps: 

1. AOC 711: 
According to the GIS, there appears to be only 2 subsurface soil samples (LI037SB008 
and LI037SB005) within the vicinity of the OWS, of which LI037SBOO5 is located 
approximately 10 feet away from the unit and would not necessarily represent a release 
from the unit. Therefore, it does not appear as though the current sample locations are 
representative to determine if a release has occurred from AOe 711. 

CH2M-Jones Response: 
Groundwater probe sample 1711GPOOI evaluated subsurface conditions near location 
LI037SB006 and adjacent to the OWS; no impacts were identified from that sample. 
LI037SBOOS is located approximately 7ft away from the unit, to avoid a sanitary sewer. The 
sewer also obstructed a third subsurface soil sample from location LI037SB006. Figure 2-2 
will be revised shawing the actual size of the OWS. We believe that the sampling locations 
are as representative as possible, given the site setting and presence of underground utilities 
that impact sample location accessibility. 

2. Table 2-4 
The "S" qualifier is periodically used in this table. According to the footnote, this 
qualifier identifies the data to be used for" screening purposes only". The meaning of 
this definition is not entirely clear to the Department. Please elaborate on this definition 
including how the Department should interpret these results. 

CH2M-Jones Response: 
For some locations, the laboratory accidentally analyzed the screening samples instead of the 
Encore samples which accompanied them. These data were rejected as insufficient for making 
decisions on a RCRA site, although the detected parameters do provide some useful 
information. Therefore, we have presented them in the report, qualified as "screening only. " 
Each of the affected locations were resampled after discovery of the laboratory error and 
appropriate reanalyses were conducted in accordance with applicable QC procedures. The 
Data Validation Report (Appendix C) discusses the applicability of the "s" data. 
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SCDHEC General Hydrogeology Comments Prepared by Mansour Malik: 

1. General Comment: 
This CSI Report failed to present any information about the geology and the soil type in 
and around the OWSs' locations. The document also lacks the potentiometric map for 
AOC 711 that is necessary to determine both the shallow and deep groundwater setting. 
Please revise and include maps. 

CH2M-Jones Response: 
The requested information has been presented in the Zone I RFI Report, which is referenced 
in Section 1.2 of this report. An excerpt of this information will be appended to the CSI 
report. Potentiometric surface maps of the deep and shallaw groundwater will be added to 
Section 1.0. 

2. General Comment: 
The "Sampling and Analysis Plan for Oil/Water Separator AOC 711 through 720, 
Charleston Naval Complex" dated April 30, 2002 stated that "The GWS 711 was 
investigated as part of the Zone L Sanitary Sewer RFI" and that "RFI samples were collected in 
1997. Zone L soil and groundwater samples have been collected in close proximity to the unit". 
Neither the workplan nor the CSI Report indicates the actual sample locations and how 
close they are to the OWS. The figures provided in the Report do not show the actual as­
built-in design of the OWS nor the depth where those samples were collected. Please 
provide pertinent information with clear illustrating figures. 

CH2M·Jones Response: 
The figures show the sample locations in the work plan approved by SCDHEC. The actual 
samples were collected in the locations planned, with additional groundwater samples as 
suggested in SCD HEC' s comments to the work plan. The report figure will be revised to 
shaw the actual dimensions and location of the GWS for AGC 711. As-built drawings are 
not available for any of the GWS units in this CSI report. Field-measured dimensions are 
described in section 2.1 for AGC 711. For AGCs 715 and 718 the GWS units are not 
accessible for measuring. 

All sample locations are presented in their surveyed positions in the report figures. We will 
revise and enlarge the sample location figures to better show the approximate locations of the 
units with respect to the actual surveyed sample locations. Subsurface soil samples were 
collected from 3-5 ft bls, as designated in the data tables. These were intended to coincide with 
the actual depth of the GWS at AGC 711 and the anticipated depths of the GWSs at AGCs 
715 and 718. 

3. General Comment: 
The report does not show the soil and groundwater locations that are linked to USTs' 
investigation. The UST wells, if existing, should be used in determining the 
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groundwater flow maps. Please provide all the information necessary to complete the 
public record. 

CH2M-Jones Response: 
Groundwater flow maps will be presented in Section 1 of the report. The monitoring wells 
associated with the closed fuel oil liST near AOC 711 were removed. No monitoring wells 
were installed for the closed waste oil liST at AOC 718. 

4. General Comment: 
The report presented only two well logs for two OPTs in Appendix O. The Navy must 
either include all well logs or reference their submittal (document date) for the sites 
under investigation 

CH2M-Jones Response: 
Wells installed for the Zone I and Zone L RFIs are described in the respective RFI reports, 
referenced in Section 1.0 of this report. Logs are provided only for the newly installed wells or 
those not previously documented. 

5. General Comment: 
Section 2: VOCs in Soil Samples: the Report stated, "Traces of toluene and xylenes were 
detected in surface soil at sample location LI037SB005". The report failed to indicate any 
source linked to those findings. Please revise and include necessary interpretation. This 
applies as well for OWS AOC 715 and 718. 

CH2M-Jones Response: 
The source for these compounds is not clear, although it is not likely that a subsurface source 
such as a subsurface OWS could have impacted surface soil. At AOC 711, the reported 
concentrations in the surface soil are low enough to raise suspicions of data reliability - they 
were T' flagged. Surface soil data are presented for these sites because they are part of the 
RFI database, and generally indicate impacts from general site operations that occurred in 
this industrial area or minor releases not related to OWS operation. COPCs detected in 
surface soil are discussed for each site in the report. 
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SCDHEC Specific Hydrogeology Comments Prepared by Mansour Malik: 

6. AOC711: 
_"Section 2.4 AOC 711 CSI Conclusions and Recommendations: The text stated, " It is 
concluded that sufficient data exist to evaluate AGC 711, the data indicate no significant releases, 
and NFA status is recommended for this site". The word "significant releases" does not; in 
any capacity indicate the nature and extent of a release. Please revise and include precise 
terms. 

CH2M-Jones Response: 
The data indicate no CGCs were identified within the media that would have been impacted 
by a potential release. The data do not reveal if there actually was a release or not; only that 
there is no evidence of contamination requiring remedial action. The text will be reworded to 
state that" the data indicate no chemicals of concern ... ". 

7. Section 2.1 Description of AOC 711, Lines 18+: The text state, " Groundwater is also 
expected to flow toward the river, although a tidal component of flow may exist. The depth to 
groundwater in this area is estimated approximately 3 feet below land surface". Please refer to 
comment 1 requesting potentiometric figures supporting this statement. The OWS is 4.3 
ft deep. The Navy must present diagrammatically where soil samples were taken. 

CH2M-Jones Response: 
As requested, figures showing the potentiometric surfaces of the shallow and deep aquifers 
will be presented in Section 1.0. Figure 2-2 shows the location of the samples as surveyed. 
This figure will be revised and enlarged. Subsurface soil samples were collected at 3 to 5 ft 
bls; this information will be emphasized in the text. 

8. OWS AOC 715: 
Upon review of a 1947 map of this area of the Base, it seems that the wrong area had 
been sampled in investigating OWS AOC 715 during this CSI. Please see figure attached. 
The Navy must reevaluate the actual location of the investigated OWS and submit 
relevant information. 

CH2M-Jones Response: 
The referenced map (1974) indicates the GWS may have been located up to approximately 20 
ft from the location assumed in the CSI, although the drawing was not intended to be to scale. 
This GWS may have been removed and may no longer be present. At the December 30, 2002 
site visit, upon noting the locations of the samples collected for the RFI and the CSI, and the 
configuration and limited size of the site, SCDHEC agreed that sufficient samples have been 
collected to characterize the area. Data from these samples indicate no COCs at the site. 

9. Section 3.1 Description of AOC 715, Line 22: The text stated, "As noted in Figure 3-1, 
shallow groundwater is likely to flow in a northeasterly or easterly direction to Cooper River. 
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Because AGC 715 is 150ft from the Coaper River, the groundwater flow direction may be tidally 
influenced. The depth of groundwater at AGC 715 is approximately 5 ft bIs". The figure in 
question depicts the Cooper River as lying to the east of the GWS. The groundwater 
contour of 5 ft is barely representing the site hydrogeology. The conclusion reached 
about the groundwater flow direction has not been justified. The Navy must revise and 
modify the figure to reflect a better understanding of the shallow and deep groundwater 
settings. 

CH2M-Jones Response: 
Potentiometric surface maps of the deep and shallow groundwater will be added to Section 
1.0 of the report. The source of the groundwater mound shown beneath Building 681 on the 
contour map is unknown. 

10. Section 3.5 AOC 715 CSI Conclusions and Recommendations: The text stated," It is 
concluded that sufficient data exist to evaluate AGC 715, and the data indicate no significant 
releases. Therefore this GWS system identified as: AGC 715 is recommended for NFA status". It 
is premature to make these conclusions, considering comment 1, 6, 8 &9. Please revise 
the text accordingly. 

CH2M-Jones Response: 
The data indicate no CGCs were identified within the media that would have been impacted 
by a potential release. The data do not reveal if there actually was a release or not; only that 
there is no evidence of contamination requiring remedial action. The text will be reworded to 
state that "the data indicate no chemicals of concern ... ". 

11. OWS AOC 718: 
Figure 4.1, Section 4.1 Description of AOC 718: The figure shows only one groundwater 
well I681GW002. It is not clear whether this well is upgradient or downgradient from 
the OWS. In reference to Figure 3.1 the text stated in Line 28+ that" shallow groundwater is 
assumed to flow in a southerly direction, governed by a groundwater mound beneath Building 
681". Please refer to Comment 9. The Navy must provide groundwater maps correcting 
and supporting those statements. 

CH2M-Jones Response: 
The monitoring well is located within several feet of the GWS, in the downgradient direction 
as identified by the groundwater map to be inserted in Section 1.0. Subsurface utility lines 
and Building 681 prohibit sampling groundwater close to the GWS in the other directions. 

12. Section 4.5 AGC 718 CSI "Conclusions and Recommendations" The report stated, "It is 
concluded that sufficient data to characterize site environment conditions exist to evaluate AGC 
718, the data indicate no contamination is identified from the historical operation of AGC 718. 
Therefore NFA is recommended for AGC 718." This statement is not quite true because 
contamination has been identified. However, the contamination being below screening 
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criteria does not warrant further remedy or cleanup. Please revise text to clearly indicate 
that. 

CH2M.Jones Response: 
The text will be reworded to state that "the data indicate no chemicals of concern ... ". 

Conclusion: 

The Division of Hydrogeology would recommend granting an approval for this CSI report 
upon resolving the comments above. The Division is open for discussing and helping in 
resolving those issues. Please if you have any questions forward them to Mansour Malik at 
malikmn@dhec.state.sc.us or call 803.896.4169. 
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