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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 community. The Charleston Naval Complex (CNC) 

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

NAVBASE on April 1, 1996. 

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

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

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

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

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

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

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

of Concern (AOC) 713 in Zone F, and 716 in Zone E of the CNC. These AOCs were not 

included in the RFI reports submitted for Zone E and Zone F because they had not been 

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

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

the Navy, Southern Division, February 2001). Figure 1-1 illustrates the locations of AOCs 

713 and 716 within Zones E and F at CNC. 

20 1.1 Background 
21 OWS AOC 713 was added to the RCRA Part B permit in 2001. This site was designated for 

22 CSI sampling to determine the nature and extent of potential contamination caused by any 

23 potential hazardous waste releases from historical OWS use, prior to site closure. 

24 OWS AOC 716 was also added to the RCRA Part B permit in 2001. The OWS described in 

25 this CSI report has been investigated as part of Solid Waste Management Unit (SWMU) 37 

26 (Sanitary Sewer System), within the CNC. The environmental samples identified near the 

27 OWS were evaluated using the CNC RFI screening process to determine either the presence 

28 or absence of contamination. 
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1 The two OWS AOCs discussed in tills CSI report are proposed for No Further Action (NFA) 

2 status, based on the absence of contamination indicated by the analytical results from the 

3 previous RFI sampling and the recent CSI sampling. 

4 1.2 Zones E and F Physical Setting 
5 The physical setting of Zone E is discussed in detail in Section 2 - NA VBASE Physical 

6 Setting of the Zone E RFI Report, Revision a (EnSafe, 1997a). The physical setting of Zone F is 

7 likewise discussed in detail in Section 2 -Physical Setting of the Zone F RFI Report, Revision a 
8 (EnSafe, 1997b). The RFI reports include discussions of the regional setting, geologic and 

9 hydrogeologic conditions, and climate of the CNC. The areas around AOCs 713 and 716 are 

10 zoned for future heavy marine-industrial usage (M-2), similar to the current and historical 

11 usage. 

12 1.3 Potential Receptors 
13 The potential receptors for Zone E and Zone F sites are discussed in detail in Section 6 - Fate 

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

15 Summary of the Zone E RFI Report, Revision a and the Zone F RFI Report, Revision O. Because 

16 the investigated units are below grade, potential releases from the OWS AOCs would have 

17 impacted subsurface soil and groundwater. 

18 1.4 Report Organization 
19 This CSI Report consists of the following sections, including tills introductory section: 

20 1.0 Introduction - Presents the purpose of the report and general information regarding 

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

22 2.0 AOC 713 CSI - OillWater Separator at Building 241- Presents a description of the 

23 AOC and summarizes the results for samples collected in the vicinity of AOC 713. 

24 3.0 AOC 716 CSI - OillW ater Separator at Building 1024-- Presents a description of the 

25 AOC and summarizes the results for samples collected in the vicinity of AOC 716. 

26 4.0 CSI Conclusions and Recommendations-Provides conclusions and recommendations 

27 regarding potential contamination at the sites. 

28 5.0 References - Lists the references used in this document. 

29 Appendix A contains photographs of the AOC 713 and 716 areas. 
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1 Appendix B contains construction record drawings for the OWS at Building 241. 

2 Appendix C contains data summary tables for AOC 713 CSI samples. 

3 Appendix D contains data validation summaries for AOC 713 and 716 samples. 

4 Appendix E contains the DPT groundwater sample logs for AOC 713. 

5 Appendix F contains the data summary tables for AOC 716 samples. 

6 All tables and figures appear at the end of their respective sections. 
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1 2.0 Aoe 713 eSI - Oil/Water Separator at 
2 Building 241 

3 2.1 Description of Aoe 713 
4 AOC 713 is defined in the 2001 RF A as an OWS located near the southeast comer of 

5 Building 241. Figure 2-1 presents an aerial photograph of AOC 713. Photographs of AOC 

6 713 are presented in Appendix A. According to record drawings, the OWS is a 4-foot (ft) 

7 diameter precast concrete manhole with piping 4 feet below land surface (ft bls). The base is 

88ft bls. The top of the OWS is a steel cover at surface grade, sealed against surface water 

9 intrusion. The OWS drains to the sanitary sewer system. Construction record drawings of 

10 the OWS are presented in Appendix B. 

11 Building 241 is currently unoccupied, but was used by the Navy as the Crane Maintenance 

12 Facility from its construction in 1987 until closure of the base in 1993. The OWS appears to 

13 be available for use as needed and has not been taken out of service. According to the ReRA 

14 Facility Assessment (2001), the OWS at AOC 713 serviced a 16 x 60-ft concrete wash pad at 

15 the southeast comer of the building, along with floor drains from within Building 241. The 

16 pattern of pavement patches at the OWS indicates that approximately 230 linear feet of 

17 drains surrounding the end of the crane rails east of Building 241 also transferred surface 

18 water to the OWS. 

19 The area surrounding AOC 713 is paved with asphaltic concrete. The equipment wash pad 

20 and the OWS are slightly elevated above the surrounding pavement, and do not collect 

21 surface runoff from the surrounding area. Surface drainage in the vicinity of AOC 713 is 

22 collected by the storm drain catch basins south of the OWS. Groundwater flow is to the 

23 west, based on extrapolated groundwater potentiometric contours prepared for the area 

24 south and east of Building 241. Figure 2-2 presents these groundwater potentiometric 

25 contours for the area, which are based on water levels measured in December 2001. The 

26 groundwater potentiometric surface at AOC 713 is estimated at 6 ft bls, extrapolated from 

27 groundwater monitoring wells within AOC 613, south of AOC 713. 
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1 2.2 Environmental Sampling at AOe 713 
2 Groundwater from the direct-push technology (DPT) probe LF699GP050 was collected 

3 adjacent to the OWS for the Zone L, AOC 699 (Storm Sewer System) RFI, and analyzed for 

4 volatile organic compounds (VOCs), cyanide, and metals (see Zone L RFI Report, Revision 0, 

5 [EnSafe, 1998]). Figure 2-3 presents the Zone L RFI sample collected in the vicinity of AOC 

6 713. The complete data set for the Zone L sample is located in the Zone L RFI Report, Revision 

7 O. 

8 For the AOC 713 CSI, three additional subsurface soil samples and three additional 

9 groundwater samples were collected from the area surrounding the OWS, and samples of 

10 sludge and water were collected from inside the OWS. These samples were collected as 

11 described in the Sampling and Analysis Plan; AOC 713, Zone F; AOC 720, Zone F; Oil/Water 

12 Separators; Charleston Naval Complex; (CH2M-Jones, 2002). These CSI sample locations are 

13 also presented in Figure 2-3. Samples of the water and sediment within the OWS were also 

14 collected in 2002 for the CSI. 

15 The data set for the AOC 713 samples is presented in Appendix C of this report. Data 

16 validation summaries for the 2002 data are presented in Appendix D. The AOC 713 and 

17 Zone L sample results are described below, as well as the 2002 sample results collected from 

18 OWS water and sediment. 

19 2.2.1 Soil Samples 
20 Three subsurface soil samples were collected from 3 to 5 ft bls, corresponding to the OWS 

21 inlet and outlet pipe depth. Samples from F713SB001, F713SB002, and F713SBOO3 were 

22 analyzed for polychlorinated biphenyls (PCBs)/pesticides, VOCs, semivolatile organic 

23 compounds (SVOCs), and metals. As discussed in the data validation summary report (see 

24 Appendix D), a laboratory oversight required the recollection and reanalysis of the soil 

25 samples for VOCs. The original data were provided by the laboratory, however, they were 

26 qualified with an "s, " to be used for screening purposes only. The three original locations 

27 were resampled for VOCs and labeled F713SBOO4, F713SBOO5, and F713SB006, which 

28 represent the respective locations of F713SBOO1, F713SB002, and F713SB003. The resampling 

29 data met all applicable quality control (QC) requirements. 

30 The analytes detected in the soil samples are listed in Table 2-1. Subsurface soil 

31 concentrations were compared to leachability-to-groundwater based screening criteria, soil 

32 screening levels (SSLs) from the U.s. Environmental Protection Agency (EPA) Soil Screening 

33 Guidance Appendix A (1996). SSLs were based on a dilution attenuation factors (DAFs) of 1.0 

OWSAOC713F716ECSIREVO.DOC 
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1 for VOCs and 10 for other analytes. Metals concentrations in soils were also compared to 

2 background concentrations for subsurface soil from combined Zone E and F grid 

3 (background) samples. The background sample data sets for the two zones were combined 

4 because of the following reasons: 1) the small grid sample population for Zone F, 2) because 

5 AOC 713 is located close to Zone E, and 3) because the area has been used for similar 

6 industrial land uses as Zone E. The results of the soils data screening analyses were used to 

7 identify if any of the chemicals detected are considered chemicals of potential concern 

8 (COPCs). A discussion of the data is presented below. 

9 Melals in Soil Samples 
10 The metals in the subsurface soil samples were detected at concentrations similar to the 

11 background ranges for Zones E and F. As presented in Table 2-1, no metals concentrations 

12 exceeded both SSLs (DAF=10) and background concentrations. No metal COPCs were 

13 identified in the soil samples. 

14 PCBs/Pesticides in Soil Samples 
15 No PCBs were detected in the soil samples. As shown in Table 2-1, trace levels of pesticides 

16 were detected in the subsurface soil from F713SB002 and F713SB003. The beta-

17 hexachlorocyclohexane (beta-BHC) concentration at F713SBOO2, estimated at 0.0037 mg/kg, 

18 was greater than the SSL of 0.0015 mg/kg. Therefore, beta-BHC may be considered a COPC 

19 at AOC 713, and is discussed further in Section 2.3. 

20 SVOCs in Soil Samples 

21 Trace amounts of diethyl phthalate and di-n-butyl phthalate, commonly associated with 

22 field or laboratory contamination, were detected in the subsurface soil samples. In addition, 

23 l,4-dichlorobenzene and the polycyclic aromatic hydrocarbons (P AHs) fluoranthene and 

24 pyrene were detected in soil at AOC 713. All detected SVOC concentrations were less than 

25 SSLs, and are not selected as COPCs for soils at AOC 713. 

26 VOCs in Soil Samples 
27 As shown in Table 2-1, trace amounts of cis-1,2-dichloroethene, ethylbenzene, toluene, and 

28 xylenes were detected in soils in the AOC 713 area, in addition to trace amounts of the 

29 common laboratory contaminants acetone and methyl ethyl ketone. No VOC concentrations 

30 exceeded SSLs, therefore no VOC COPCs were identified. Therefore, VOCs in soil are not a 

31 concern at AOC 713. 
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1 2.2.2 Groundwater Samples 
2 Data from the four DPT samples collected withln the AOC 713 area were used to evaluate 

3 groundwater quality at AOC 713. The sample from location LF699GP050, collected for the 

4 Zone L, AOC 699 RFI, was analyzed for metals, cyanide, and VOCs. The metals data from 

5 unscreened DPT groundwater samples are not considered representative of area 

6 groundwater due to the potential for the presence of particulates in the DPT sample, and are 

7 not evaluated in this report. DPT samples F713GPOOl, F713GPOO2, and F713GP003 were 

8 screened from the first water-producing stratum encountered at the site, from 19 to 23 ft bls, 

9 and analyzed for VOCs, SVOCs, and PCBs/pesticides. The results of the groundwater 

10 analyses are presented in Table 2-2, and are discussed below. Logs of the DPT groundwater 

11 samples collected for the AOC 713 investigation in 2002 are presented in Appendix E. 

12 PCBs/Pesticides in Groundwater Samples 
13 No PCBs or pesticides were detected in the groundwater samples. 

14 SVOCs in Groundwater Samples 
15 As presented in Table 2-2, the only SVOC detected in the groundwater was naphthalene at 

16 sample location F713GPOOl. The estimated concentration of 0.74 micrograms per liter (/lg/L) 

17 is greater than the ROC of 0.65 /lg/L, which is adjusted for a hazard index (HI) of 0.1. This 

18 compound is selected as a COPC in groundwater and is evaluated further in Section 2.3. 

19 VOCs in Groundwater Samples 
20 No VOCs were detected in the groundwater samples. 

21 2.2.3 OWS Contents Samples 
22 In 2002, a sample of sludge and water were collected from the OWS and analyzed for VOCs, 

23 SVOCs, PCBs/pesticides, and metals. As discussed in the data validation summary report 

24 (see Appendix D), a laboratory oversight required the recollection and reanalysis of the 

25 sludge sample for VOC analysis. The original data were provided by the laboratory, 

26 however, they were qualified with an "5, " to be used for screening purposed only, due to 

27 the problems identified by the laboratory. The resampling data met all applicable QC 

28 requirements. 

29 Tables 2-3 and 2-4 present the analytes detected in the OWS. Because these media are not in 

30 contact with human or environmental receptors, they are not a true exposure concern. 

31 However, the analytes detected in the OWS sludge were compared with SSL and 

32 background levels for soil, and the OWS water was compared to groundwater comparison 
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1 criteria to determine if these media need management actions. The results of this 

2 conservative evaluation are discussed briefly below. 

3 Metals in OWS Contents 
4 Metals were detected in both sludge and water samples at concentrations generally 

5 comparable to background values for both surface soil and shallow groundwater. Antimony 

6 and cadmium were at higher concentrations in the sludge, compared to background 

7 subsurface soil concentrations. Antimony was also detected at elevated concentrations in the 

8 OWS water sample. However, the concentrations of these two metals in subsurface soil 

9 outside of the OWS were within their background ranges (see Table 2-1). 

10 VOCs in OWS Contents 
11 As presented in Table 2-3, ethylbenzene, toluene, and xylenes were detected in the OWS 

12 sludge. The VOCS were not detected in the OWS water sample or in the groundwater 

13 outside of the OWS. 

14 SVOCs in OWS Contents 
15 As presented in Table 2-3, PAHs and bis(2-ethylhexyl)phthalate were identified in the OWS 

16 sludge, however none were above SSLs. SVOCs were not detected in the OWS water sample 

17 or in the groundwater outside of the OWS. 

18 Pesticides and PCBs in OWS Contents 
19 As presented in Table 2-3, no PCBs were detected, and trace amounts of pesticides were 

20 detected in the sludge sample, below COPC screening criteria. No pesticides or PCBs were 

21 detected in the OWS water sample. 

22 2.3 COPC Evaluation and Refinement 
23 This section discusses the chemicals that were identified as COPCs because their 

24 concentrations exceeded background values and a screening criteria value. The factors that 

25 determine whether a COPC meets the criteria for being a chemical of concern (COC) are 

26 discussed for each parameter. 

27 2.3.1 Subsurface Soil CO PC Refinement 
28 Several pesticides were detected in one subsurface soil sample (at F713SBOO2), located 

29 adjacent to the OWS. Beta-BHC was identified as a COPC in subsurface soil because it was 

30 detected at an estimated concentration of 0.0037 mg/kg, close to the detection limit but 

31 slightly above the SSL (DAF=lO) of 0.0015 mg/kg. The data for this chemical in all of the 
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1 subsurface soil samples are provided in Table 2-5. As noted in the table, this compound was 

2 not detected in any other sample collected at AOC 713. It has not been detected in any 

3 groundwater sample in the general vicinity of AOC 713, indicating that it is not migrating 

4 from the soil. The site average using half the detection limits is estimated to be 0.002 mg/kg, 

5 which is below detection limit and near the SSL (based on DAF=10) of 0.0015 mg/kg. Based 

6 on the limited detection of this chemical and lack of detection in any groundwater sample, 

7 beta-BHC is not considered a COC at AOC 713. 

8 2.3.2 Groundwater COPC Refinement 
9 Naphthalene was detected in groundwater at AOC 713. The data for this chemical are 

10 provided in Table 2-6. As noted in the table, naphthalene was detected at an estimated 

11 concentration of 0.74 /Lg/L in one of the three samples surrounding the OWS.1t was chosen 

12 as a COPC because it exceeded the RBC of 0.65 /Lg/L, adjusted for a HI of 0.1. The RBC 

13 adjustments are made to take into account the potentially cumulative effects of multiple 

14 COPCs at a site. Since naphthalene was the only COPC identified in groundwater, it is 

15 compared to an HI=1.0-based value of 6.5 /Lg/L, which was not exceeded. In addition, the 

16 health advisory level for lifetime exposure included in the Drinking water Standards and 

17 Health Advisories (EPA, 2002) of 100 /Lg/L was not exceeded. Therefore, naphthalene is not 

18 selected as a COC for groundwater at AOC 713. There are no COCs for groundwater at this 

19 site. 

20 2.4 Investigation Summary - AOe 713 
21 The metals detected in soil samples at AOC 713 appear to be from background 

22 concentrations, and are not particularly elevated at the site. No impacts from OWS system 

23 operation at Building 241 are observed. Although traces of organic compounds and 

24 pesticides were detected in the soil samples collected in the vicinity of AOC 713, the 

25 concentrations were reflective of the general industrial setting. The detected concentrations 

26 in environmental media are generally well below screening criteria, and the observed low 

27 levels do not indicate potential current or future human health or ecological impacts at the 

28 site. Only naphthalene was detected in the groundwater at AOC 713 and is not identified as 

29 a COCo In summary, there are no COCs in soil or groundwater at the site. Though the OWS 

30 contents had metals at concentrations slightly elevated above background levels and SSL or 

31 maximum contaminant level (MCL) criteria, the observed elevations were limited and were 

32 not identified with COCs in the media surrounding the OWS. 
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1 2.5 AOC 713 CSI Conclusions and Recommendations 
2 The following conclusions and recommendations are made for the soil and groundwater at 

3 the AOC 713 OWS system: 

4 • The OWS was constructed in the 1980s, and although it is not currently in use it is 

5 operable. It consists of a precast concrete manhole section with inlet and outlet piping 4 

6 ft bls. The OWS drains to the sanitary sewer system. 

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

8 investigate any potential releases from the OWS system, as provided in the approved 

9 Zone L RFI Work Plan and the Sampling and Analysis Plan; AOC 713, Zone F; AOC 720, 

10 Zone F; Oil/Water Separators; Charleston Naval Complex (CH2M-Jones, 2002) 

11 • The soil and groundwater samples that were analyzed for the full range of VOCs, 

12 SVOCs, PCBs, pesticides, and metals indicate no COPCs at AOC 713, and no releases of 

13 Significance from the OWS system. The contents of the OWS were also analyzed for the 

14 same suite of analytes, and no COCs were identified that required further action. 

15 It is concluded that sufficient data exist to evaluate AOC 713. These data indicate no 

16 significant releases at the site, and an NFA status is recommended. 
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TABLE 2-1 
Analytes Detected in Subsurface Soil at AOe 713 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mg/kg) Qualifier SSL' Range" 

Metals 

Aluminum F713SBOOI 06/07/2002 36,600 = NL 1,220 - 29,900 

F713SB002 06/07/2002 11,100 = 

F713SB003 06/07/2002 47,600 = 

Arsenic F713SBool 06/07/2002 15.3 = 15 0.83 - 30 

F713SB002 06/07/2002 5.9 = 

F713SB003 06/07/2002 22 = 

Barium F713SBOOI 06/07/2002 45.2 J 800 6.1 - 91 

F713SB002 06/07/2002 18.7 J 

F713SB003 06/07/2002 56.1 J 

Beryllium F713SBool 06/07/2002 1.34 J 32 0.15-1.6 

F713SB002 06/07/2002 0.34 J 

F713SB003 06/07/2002 1.71 J 

Cadmium F713SBool 06/07/2002 0.213 J 4 0.08 - 0.96 

F713SB003 06/07/2002 0.241 J 

Calcium F713SBool 06/07/2002 5,210 = NL 323- 22,900 

F713SB002 06107/2002 10,500 = 

F713SB003 06107/2002 7,960 = 

Chromium, Total F713SBool 06/07/2002 45.9 J 19 1.6 - 75.2 

F713SB002 06/07/2002 14.5 J 

F713SB003 06/07/2002 59.6 J 

Cobalt F713SBool 06107/2002 8.01 J 1,000 0.41 -14.9 

F713SB002 06/07/2002 2.13 J 

F713SB003 06/07/2002 8.07 J 

Copper F713SBool 06/07/2002 27.1 = 5,300 1.3-192 

F713SB002 06/07/2002 6.97 = 

F713SB003 06/07/2002 35.6 = 
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TABlE 2-1 
Analytes Detected in Subsurface Sci! at AOe 713 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone f), Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mg/kg) Qualifier SSLa Range" 

Iron F713SBOOl 06/07/2002 34,200 = NL 924- 35,800 

F713SB002 06/07/2002 7,750 = 

F713SB003 06/07/2002 42,800 = 

Lead F713SBOOl 06/07/2002 43.2 = 400 1.8-322 

F713SB002 06/07/2002 12.4 = 

F713SB003 06/07/2002 53.6 = 

Magnesium F713SBOOl 06/07/2002 4,150 = NL 76.5 - 9,140 

F713SB002 06107/2002 871 J 

F713SB003 06/07/2002 5,050 = 

Manganese F713SBOOI 06/07/2002 512 = 480 4.9-1,120 

F713SB002 06/07/2002 70.2 = 

F713SB003 06/07/2002 524 = 

Mercury F713SBOOI 06/07/2002 0.186 J 0.04 - 0.9 

F713SB002 06/07/2002 0.06 J 

F713SB003 06/07/2002 0.159 J 

Nickel F713SBOOl 06107/2002 15.3 J 65 0.85 -19.7 

F713SB002 06/07/2002 4.87 J 

F713SB003 06/07/2002 19.4 J 

Potassium F713SBool 06/0712002 1,930 J NL 106 - 3,440 

F713SB002 06/07/2002 425 J 

F713SBOO3 06/07/2002 2,380 J 

Selenium F713SBOOI 06/07/2002 1.26 J 2.5 0.4 - 2.4 

F713SB003 06/07/2002 1.67 J 

Sodium F713SBOOI 06/07/2002 981 J NL 20.8 - 1,430 

F713SB002 06/07/2002 118 J 

F713SB003 06/07/2002 1,030 J 

Vanadium F713SBOOI 06/07/2002 77.6 3,000 1.6·71.9 
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TABLE 2-1 
Analytes Detected in Subsurface Soil at AOe 7t 3 
CSI Reporl, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mg/kg) Qualifier SSL" Range" 

Vanadium F713SB002 06/07/2002 18.4 = 3,000 1.6 -71.9 

F713SB003 06/07/2002 96.5 = 

Zinc F713SBooi 06/0712002 113 = 6,000 5.8 - 438 

F713SB002 06/07/2002 29.5 = 

F713SB003 06/07/2002 129 = 

Semivolatile Organic Compounds 

1,4-Dichlorobenzene F713SB002 06/07/2002 0.0403 J NA 

Diethyl Phthalate F713SBooi 06/07/2002 0.0804 J 235 NA 

F713SB002 06/07/2002 0.0617 J 

Di-n-butyl Phthalate F713SB003 06/0712002 0.0923 J 1,200 NA 

Fluoranthene F713SB002 06/07/2002 0.03 J 2,100 NA 

Pyrene F713SB002 06/0712002 0.035 J 2,100 NA 

Volatile Organic Compounds 

Acetone F713SBOOI 61712002 0.169 SJ 0.8 NA 

F713SB003 61712002 0.274 SJ 

Methyl ethyl ketone (2- F713SBooi 6n/2002 0.0278 SJ 0.4 NA 
Butanone) 

F713SB003 61712002 0.0416 SJ 

cis-1,2-Dichloroethene F713SBOOI 61712002 0.0012 SJ 0.4 NA 

1 ,2-Dichloroethene (total) F713SBooi 61712002 0.0012 SJ 0.4 NA 

Ethylbenzene F713SB004 07/11/2002 0.0015 J 0.65 NA 

F713SB005 07111/2002 0.0014 J 

F713SB006 0711112002 0.0052 J 

Toluene F713SBooi Gn/2oo2 0.00062 SJ 0.6 NA 

F713SB002 61712002 0.00060 SJ 

F713SB004 07111/2002 0.00044 J 

F713SB005 07/11/2002 0.0004 J 
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TABLE 2-1 
Analytes Detected in Subsurface Soil at AOe 713 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone EJ, Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mg/kg) Quatifier SSLa Range" 

Toluene F713SBOO6 07111/2002 0.0013 J 0.6 NA 

Xylenes, Total F713SBOO4 07111/2002 0.0054 J 9 NA 

F713SB005 07/11/2002 0.005 J 

F713SB006 07/11/2002 0.0182 = 

Pesticides 

alpha·Chlordane F713SB002 06/07/2002 0.0187 J 5 NA 

beta·BHC (beta· F713SB002 06/07/2002 0.0037 J 0.0015 NA 
Hexachlorocyclohexane) 

Chlordane F713SB002 06/07/2002 0.194 = 5 NA 

delta·BHC (delta· F713SBOO2 06/07/2002 0.0024 J 0.0045 NA 
Hexachlorocyclohexane) 

Dieldrin F713SB002 06/0712002 0.0016 J 0.002 NA 

Endosunan Sulfate F713SB002 06/07/2002 0.0056 J 9 NA 

F713SB003 06107/2002 0.00041 J NA 

Endrin Aldehyde F713SB002 06107/2002 0.0055 J 0.5 NA 

Endrin Ketone F713SBOO2 0610712002 0.0037 J 0.5 NA 

gamma·Chlordane F713SBOO2 0610712002 0.0412 = 5 NA 

Heptachlor F713SB002 06/07/2002 0.0048 J 12 NA 

Heptachlor Epoxide F713SB002 06/07/2002 0.0038 J 0.35 NA 

Methoxychlor F713SB002 06/07/2002 0.0102 J 80 NA 

p,p'·DDD F713SB002 06/07/2002 0.0021 J 8 NA 

p,p'·DDE F713SB002 06107/2002 0.0012 J 27 NA 

p,p'·DDT F713SB002 06/07/2002 0.0131 J 16 NA 

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

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

a SSLs are from the EPA Soil Screening Guidance: User's Guide; DAF=1.0 for VOCs, DAF=10 for others. 

b Background Range values for metals are the minimum and maximum concentrations detected in Zones E and F 
combined grid samples. 
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TABLE 2·1 

CONARMATORY SAMPUNG INVESTIGATION REPORT, AOC 7131Z0NE F) AND AOC 71SIZONE E) 
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REVISION 0 
OCTOBER 2002 

Analytes Detected in Subsurface Soil at AOe 713 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Parameter 
Sample 

Location 
Date 

Sampled 
Concentration 

(mg/kg) 

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

Subsurface Soil 
Background 

Qualifier SSL" Range" 

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. 

NA Not applicable or value not available. 

SJ Estimated concentration, used for screening only. 
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TABLE 2-2 
Analytes Detected in Groundwater at AOC 713 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Parameter 
Sample 

Location 
Date 

Sampled 

Semivolatile Organic Compounds 

Naphthalene F713GPOO1 06111/2002 

Concentration 
(pg/L) Qualifier MCURSC' 

0_74 J 0.65 

ZoneF 
BRC 

NA 

ZoneE 
BRC 

NA 

Concentrations in bold type and outlined exceed the MCURBC and the Zone Background Reference 
Concentration (BRC). 

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

a RBCs are listed in italics where no primary MCL exists. RBCs are 1110 of tap water RBC listed in EPA 
Region III RBC (October 2000) table for non-carcinogenic compounds (HI=O.I) 

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

NA Not available/not applicable 
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TABLE 2·3 
Analytes Detected in OWS Sediment at AOC 713 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample Date Concentration Background Background 

Parameter Location Sampled (mglkg) Qualifier SSL" Range" Range" 

Metals 

Aluminum F713VAOSI 06107/2002 2,400 = NL 261 ·20,500 1,220 . 29,900 

Antimony F713VAOSI 06107/20021 21,5 J 2,5 0.5·7,4 0,52· 1.6 

Arsenic F713VAOSI 06/07/2002 3.46 = 15 0.95·67.5 0.83·30 

Barium F713VAOSI 06/07/2002 82.7 J 800 1.8· 1,980 6.1· 91 

Beryllium F713VAOSI 06/07/2002 0.181 J 32 0.13·1.6 0.15·1,6 

Cadmium F713VAOSI 06/07/20021 11,5 = 4 0.06 ·1,5 0,08·0,96 

Calcium F713VAOSI 06/07/2002 15,700 = NL 167·182,000 323·22,900 

Chromium, Total F713VAOSI 06107/2002 73 J 19 2,3·567 1.6·75.2 

Cobalt F713VAOSI 06/07/2002 4.57 J 1,000 0.35· 111 0.41·14.9 

Copper F713VAOSI 06/0712002 419 = 5,300 0.47·866 1.3· 192 

Iron F713VAOSI 06/07/2002 22,800 = NL 1,050 • 30,600 924·35,800 

Lead F713VAOSI 06107/2002 310 = 400 1·400 1.8·322 

Magnesium F713VAOSI 06107/2002 1,190 J NL 31 • 14,800 76.5·9,140 

Manganese F713VAOSI 06/07/2002 145 = 480 0.93 ·508 4.9·1,120 

Mercury F713VAOSI 06/07/2002 0,15 J 1 0.03·2.7 0.04·0.9 

Nickel F713VAOSI 06/07/2002 66,8 J 65 0,6·71.5 0,85·19,7 

Potassium F713VAOSI 06/07/2002 195 J NL 45.6·2,620 106·3,440 

Selenium F713VAOSI 06/07/2002 0.82 J 2.5 0.44·4 0.4·2.4 

Silver F713VAOSI 06/07/2002 1.63 J 17 0.75·5 ND 

Sodium F713VAOSI 06/07/2002 76 J NL 11.9·28,200 20.8·1,430 

Vanadium F713VAOSI 06/07/2002 13.1 = 3,000 1.1·60.4 1.6·71.9 

Zinc F713VAOSI 06/07/2002 1,150 = 6,000 1.9·855 5,8·438 
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TABLE 2-3 
Analytes Detected in OWS Sediment at AOC 7t 3 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample Date Concentration Background Background 

Parameter Location Sampled (mglkg) Qualifier SSL' Range" Range" 

Semivolatile Organic Compounds 

2-Methylnaphthalene F713VAOSl 06/07/2002 6.980 = 11 NA NA 

Benzo[a)Anthracene F713VAOSl 06/07/2002 0.436 J 0.616 0,627 

bis(2-Ethylhexyl) F713VAOSl 06/07/2002 13.400 = 1,800 NA NA 
Phthalate 

Ghrysene F713VAOSl 06/07/2002 0.689 J 80 0.62 0.616 

Fluoranthene F713VAOSl 06/07/2002 0.825 J 2,100 NA NA 

Naphthalene F713VAOSl 06/07/2002 1.77 J 42 NA NA 

Phenanthrene F713VAOSl 06/07/2002 3.770 = NL NA NA 

Pyrene F713VAOSl 06/07/2002 1.330 J 2,100 NA NA 

Volatile Organic Compounds 

Ethylbenzene F713VAOS1 06/07/2002 0.160 SJ 0.65 NA NA 

F713VAOSl 07/09/2002 0,129 J 

Toluene F713VAOS1 06/0712002 0,0862 SJ 0.6 NA NA 

Xylenes, Total F713VAOSl 06/07/2002 4.43 SJ 9 NA NA 

F713VAOSl 07/09/2002 4.69 = 

Pesticides 

Endrin Aldehyde F713VAOS1 06/0712002 0.0749 = 0.5 NA NA 

p,p'-DDE F713VAOS1 06/0712002 0,006 J 27 NA NA 

p,p'-DDT F713VAOS1 0610712002 0.129 16 NA NA 

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

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

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

'SSLs are from the EPA Soil Screening Guidance: User's Guide; DAF=1.0 for VOGs, DAF=10 for others. 

b Background Range values for metals are the minimum and maximum concentrations detected in Zones E and F 
combined grid samples. Background values for BEQs and its components are from base-wide background 
concentrations. 

= 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. 

NA Not applicable or value not available. 

SJ Indicates an estimated concentration, used for screening purposes only_ 
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TABLE 2-4 
Analytes Detected in OWS Water at AOe 713 
CSt Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pgIL) Qualifier MCLJRBC' ZoneF BRC Zone E BRC 

Metals 

Aluminum F713ZAOS1 06/07/2002 129 J 3,700 224 2,810 

Antimony F713ZAOS1 06107/2002 7.79 J 6 0.82 NA 

Barium F713ZAOS1 06107/2002 6,25 J 2,000 94.3 211 

Calcium F713ZAOS1 06/07/2002 7,300 = Nl NA NA 

Chromium, Total F713ZAOS1 06/07/2002 1.36 J 100 2.05 12.3 

Copper F713ZAOS1 06/07/2002 17.4 J 1,300 ND 2.7 

Iron F713ZAOS1 06/07/2002 272 = 1,100 51,600 • 62,300 • 144 . 76,600 • 

lead F713ZAOS1 06/07/2002 2.42 J 15 ND 4.8 

Magnesium F713ZAOS1 06/07/2002 248 J Nl NA NA 

Manganese F713ZAOS1 06/0712002 6.77 J 73 2,010 2,560 

Potassium F713ZAOS1 06/07/2002 1,510 J Nl NA NA 

Sodium F713ZAOS1 06/07/2002 1,670 J Nl NA NA 

Vanadium F713ZAOSI 06/0712002 4.54 J 26 1.58 11.4 

Zinc F713ZAOS1 06/07/2002 52.5 = 1,100 ND 27.3 

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

All values are presented in units of micrograms per Ifter (pgIL). 

Concentrations in bold type and outlined exceed the MCLJRBC and the Zone BRC. 

o RBCs are listed in italics where no primary MCl exists. RBCs are 1110 of tap water RBC listed in EPA Region III RBC 
(October 2000) table for non·carcinogenic compounds (HI=O.I) 

• Range of grid sample concentrations; no BRC calculated, 

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

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

NA Not available 

ND No detections in grid samples 

Nl No MCl or RBC listed for analyte 
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TABLE 2-5 
COPC Refinement, Subsurtace Soil at AOC 713 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone f), Charleston Naval Complex 

Parameter beta-BHC 

SSL (DAF=l 0) 0.0015 
Sample Date 

Location Sampled Units Concentration Qualifier 

F713SBOOI 06/0712002 mg/kg 0.0021 U 

F713SB002 06/0712002 mg/kg 0.0037 J 

F713SB003 06/07/2002 mg/kg 0.0026 U 

The concentration in bold type exceeds the SSL (DAF=1 0). The SSL is from the EPA Soil 
Screening Guidance: User's Guide; Appendix A (1996). 

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 analyte is not detected; value is detection limit. 
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TABLE 2-6 
COPC Refinement, Groundwater at AOC 713 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Parameter Naphthatene 

RBC' 6.5 
Sample Date 

Location Sampled Units Concentration Qualifier 

F713GPOOI 06/11/2002 pg/L 0.74 J 

F713GP002 06111/2002 pg/L 9.8 U 

F713GP003 06/1112002 pg/L 9.8 U 

a No primary MGL exists for naphthalene. The RBC is from EPA Region III RBC (October 
2000) table. 

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 analyte is not detected; value is detection limit. 
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1 

2 

3.0 Aoe 716 eSI- Oil/Water Separator at 
Building 1024 

3 3.1 Description of Aoe 716 
4 AOC 716 is descnbed in the 2001 RFA as the OWS system located outside of the north wall 

5 of Building 1024, the Pipe Shop and Warehouse, which is located within Zone E. The OWS 

6 at AOC 716 serviced effluent from floor drains and from a sump that collected overflow of 

7 operational solvents such as acid from dip tanks. A report of the wastewater lines prepared 

8 by Davis and Floyd (1998) indicates that effluent from the OWS drained to the sanitary 

9 sewer and waste oil discharged to a 250-gallon underground storage tank (UST) located 

10 between the building and the OWS. Figure 3-1 shows an aerial photograph (dated 1997) of 

11 the Building 1024 and AOC 716 area. Photographs of AOC 716 are presented in Appendix 

12 A. 

13 The area surrounding AOC 716 has been investigated as part of the Zone L RFI, SWMU 37 

14 (EnSafe, 1998). The area surrounding AOC 716 is paved with asphaltic concrete. The surface 

15 surrounding AOC 716 is relatively flat with no clear slope; surface water at AOC 716 is 

16 likely to flow toward the east. Groundwater contours prepared in 2000 indicate that 

17 groundwater flows toward the north (toward Dry Dock 5 on the Cooper River). 

18 Groundwater flow is likely to be influenced by tidal fluctuations (the site is located 450 ft 

19 from the Cooper River). The groundwater depth at the OWS is approximately 5 ft bls. 

20 Building 1024 was constructed in 1915 and has been used as a livery stable, air conditioning 

21 repair facility, pipe shop, and storage facility for the Navy. The current shipyard tenant uses 

22 it as a pipe shop. 

23 No infonnation regarding the construction of the OWS or adjacent UST has been located. 

24 The OWS is a 3-ft deep, 2.4 x 3.4-ft rectangular concrete structure, with a steel cover at 

25 surface grade. Piping from the OWS to the UST, visible at approximately 1 ft bls, is plugged. 

26 Two vent pipes related to the UST are located within the approximately 3 'h-ft space 

27 between the OWS and the building. 
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1 3.2 Environmental Sampling at AOC 716 
2 Soil and groundwater samples were collected in the AOC 716 area for the Zone L, SWMU 37 

3 RFI. The OWS at Building 1024 and its connection with the sanitary sewer was specifically 

4 investigated for any potential leaks in the past. A monitoring well located at the OWS was 

5 also sampled for the AOC 716 CSI. Figure 3-2 presents the Zone L RFI samples collected in 

6 the vicinity of AOC 716, as well as the monitoring well. Within 50 ft of AOC 716, subsurface 

7 soil at four locations was sampled from borings, groundwater was sampled at one location 

8 by DPT methods, and one nearby monitoring well installed as part of SWMU 37 

9 investigation was used to evaluate groundwater. In addition, samples of the OWS sludge 

10 and water were collected to determine if contamination is present in the OWS. These 

11 sampling results are described below. The complete data sets for the samples collected for 

12 the Zone L RFl are located in the Zone L RFI Report, Revision a (EnSafe, 1998). The summary 

13 of data for the CSI sampling (OWS contents and a groundwater sample) are presented in 

14 Appendix F of this report. Data validation summary discussions for the 2002 data are 

15 provided in Appendix D. 

16 3.2.1 Soil Samples 
17 In 1997, four subsurface soil samples were collected around the OWS system for the SWMU 

18 37 RFI. Samples from stations LE037SBOOl through LE037SB004 were analyzed for cyanide, 

19 VOCs, SVOCs, and metals; samples from LE037SB002 through LE037SB004 were also 

20 analyzed for PCBs and pesticides. Although these samples are presented as surface soil 

21 samples in the CNC geographic information system (GIS), they were actually collected 

22 below land surface, approximately between the depths of the OWS piping and its base. 

23 Analytes detected in the soil samples are listed in Table 3-1. Concentrations were compared 

24 to SSLs from the EPA Soil Screening Guidance, Appendix A (1996). The SSL values were based 

25 on DAFs of 1.0 for VOCs and 10 for other analytes. The metals concentrations in soils were 

26 also compared to background concentrations for subsurface soil from Zone E grid samples. 

27 The results of the screening evaluation comparing site soil and groundwater detected 

28 concentrations to the criteria listed above are discussed below. 

29 Metals in Soil Samples 

30 As presented in Table 3-1, all metals in the soil samples were detected at concentrations 

31 within their background ranges. Thus, no metals COPCs were identified in soil at AOC 716. 
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1 Organic Compounds in Soil Samples 
2 As shown in Table 3-1, trace levels of SVOCs, pesticides, and PCBs were detected in the soil 

3 samples at concentrations below practical quantitation limits. Concentrations of these 

4 compounds were less than SSLs, indicating that the levels of these chemicals do not present 

5 a leachability concern to area groundwater. Aroclor-1260 was detected in two samples at 

6 concentrations of 0.080 and 0.091 mg/kg, which is less than the unrestricted (i.e., residential) 

7 land use RBC for this PCB. No SSL is listed for Aroclor-1260, however PCBs tend to remain 

8 highly adsorbed to soil particles. Site-specific SSLs calculated for PCBs at other sites within 

9 the CNC resulted in values much greater than 1 mg/kg (see Corredive Measures Study Work 

10 Plan, SWMU 17, Zone H, Revision 0 [CH2M-Jones, 2001]) indicating that PCBs are not likely 

11 migrating from soil to groundwater due to high Kocs, and low solubility. Thus, the detected 

12 PCB at AOC 716 is not expected to migrate to groundwater at the site; the groundwater data 

13 do not indicate a PCB presence. No organic COPCs were identified in soil at AOC 716. 

14 3.2.2 Groundwater Samples 
15 In 1997, a groundwater sample was collected by DPT along the sanitary sewer for the 

16 SWMU 37 RFI. Sample station LE037GP033 was located approximately 40 ft from AOC 716. 

17 This groundwater sample was analyzed for cyanide, VOCs, and metals. No cyanide or 

18 VOCs were detected in the sample. As with the other OWS data, metals data from 

19 unscreened DPT groundwater samples are not used in assessing OWS contamination 

20 conditions, as the potential presence of soil particulates in water samples may result in false 

21 positives and elevated concentrations. 

22 Groundwater mOnitoring well LE037GWOOI was installed adjacent to AOC 716, originally 

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

24 monitoring well was sampled in 1997 for cyanide, VOCs, PCBs/pesticides, and metals. 

25 Though SVOCs were not analyzed in the groundwater sample, the soil samples from this 

26 area did not indicate the presence of SVOC COPCs. Therefore leachability to groundwater 

27 from SVOC releases to soil is not a concern for this area. In addition, the August 2002 

28 resampling of this well included the analysis for SVOCs, as discussed below. 

29 In 2002, another groundwater sample was collected for the AOC 716 CSI from well 

30 LE037GWOOl This sample was analyzed for VOCs, SVOCs, PCBs/pesticides, and metals. 

31 The inorganic and organic analytes detected in groundwater at LE037GWOOI from both the 

32 1997 and 2002 sampling events are listed in Table 3-2. The concentrations were compared to 

33 MCLs; where MCLs do not exist they were compared to tap water RBCs from the EPA 

34 Region III October 2000 tables, in which noncarcinogenic RBCs are adjusted for HI = 0.1. The 
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1 metals concentrations were also compared to BRCs for shallow groundwater from Zone E, 

2 The results of the screening analysis are presented below. 

3 Metals in Groundwater Samples 
4 As seen in Table 3-2, metals detected in the groundwater sample from LE037GWOOl were 

5 below screening criteria and BRCs. No metal COPCS were identified in groundwater at 

6 AOC716. 

7 Organic Compounds in Groundwater Samples 
8 SVOCs, PCBs, and pesticides were analyzed in the monitoring well samples; none were 

9 detected. Trace amounts of trichloroethene, toluene, and 1,2-dichloroethene(total) were the 

10 only VOCs detected in groundwater at AOC 716, at estimated concentrations less than their 

11 MCLs. No organic COPCs were identified in groundwater at AOC 716. 

12 3.2.3 OWS Contents Samples 
13 On June 5, 2002, samples of sludge and water were collected from the OWS and analyzed 

14 for VOCs, SVOCs, PCBs/pesticides, and metals. As discussed in the data validation 

15 summary report in Appendix D, a laboratory oversight required the recollection and 

16 reanalysis of the sludge sample for VOCs. The original data was provided by the laboratory, 

17 however, it was qualified with an "5, " to be used for screening purposes only, due to the 

18 problems identified by the laboratory. The resampling data met all applicable QC 

19 requirements. Tables 3-3 and 3-4 present the analytes detected in the OWS. The contents of 

20 the OWS are not an exposure concern for human or ecological receptors, however the 

21 subsurface soil and the groundwater screening criteria are used for comparison to 

22 determine if the detected concentrations require remedial actions to prevent future releases. 

23 The screening comparison results for the OWS contents are discussed briefly below. 

24 Metals in OWS Contents 
25 Metals were detected in both sludge and water samples at concentrations comparable to 

26 background values for both surface soil and shallow groundwater, though this medium is 

27 likely to be more 'washed," removing lighter parts of the soil matrix. Although the water 

28 sample had copper and zinc concentrations higher than background groundwater levels, 

29 they were much lower than the screening criteria (MCL/RBC). The area groundwater had 

30 copper and zinc within background levels. 
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2 As presented in Table 3-3, trace amounts of solvents (acetone, methyl ethyl ketone, and 

3 tetrachloroethene) and petroleum hydrocarbons (ethylbenzene, toluene, and xylenes) were 

4 detected in the OWS sludge. These VOCs were not detected in the OWS water sample. None 

5 of the detected list of compounds exceeded the screening criteria for leachability. 

6 SVOCs in OWS Contents 
7 As presented in Table 3-3, P AHs and phthalate compounds were detected in the OWS 

8 sludge. Benzoic acid was the only SVOC detected in the OWS water sample. None of the 

9 detected chemicals exceed the conservative screening criteria for leachability to 

10 groundwater. The SVOCs detected in the sludge are likely from surface runoff from asphalt 

11 paved parking and industrial areas in the vicinity of the OWS. They are not in the dissolved 

12 form, indicating they are probably particulate bound and not a leachability concern. 

13 Pesticides and PCBs in OWS Contents 
14 As presented in Table 3-3, the PCBs Aroclor-1242, Aroclor-1254, and Aroclor-1260 were 

15 detected in the sludge sample at a maximum concentration of 0.369 mg/kg. PCBs were not 

16 detected in the OWS water sample. No pesticides were detected in the sludge or the OWS 

17 water. The SSLs for PCBs are likely to be greater than 1 mg/kg, based on site-specific 

18 calculations conducted for SWMU 17 (CH2M-Jones, 2001), which is not exceed by the PCBs 

19 levels detected in the sludge. 

20 3.3 Investigation Summary - AOe 716 
21 The metals concentrations detected in subsurface soil and groundwater samples at AOC 716 

22 are similar to the Zone E background levels, indicating naturally occurring concentrations 

23 and not impacts from releases from the AOC 716 OWS system. Although traces of organic 

24 compounds were detected in soil, OWS contents, and groundwater samples collected in the 

25 vicinity of the OWS, the concentrations in environmental media were below the 

26 conservative screening criteria, and detected concentrations are reflective of the general 

27 industrial setting at CNC and Zone E. No compounds were identified as COPCs at AOC 

28 716, thus no current or future human health or ecological impacts are identified from 

29 current conditions at this OWS. 
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1 3.4 AOC 716 CSI Conclusions and Recommendations 
2 The following conclusions are drawn from the site condition evaluation. Recommendations 

3 for AOC 716 site disposition are also included at the end: 

4 • The OWS and UST are adjacent to each other, and RFI and CSI samples were collected 
5 surrounding the units. 

6 • Soil was sampled at four locations and groundwater was sampled at two locations 

7 within 55 ft of AOC 716. 

8 • Soil, groundwater, and OWS contents (sludge and water) samples were analyzed for the 

9 full range of VOCs, SVOCs, pesticides, PCBs, and metals. 

10 • Conservative screening by comparing with unrestricted land use-based screening 

11 criteria and background levels did not identify any chemicals above the criteria, thus no 

12 COPCs were identified for any of the above listed media. 

13 • No leaks/spills/releases above acceptable criteria are noted from the OWS/USTsystem. 

14 Based on the data discussed above, it is concluded that sufficient data exist to evaluate AOC 

15 716. The data do not show a potential threat to human health or the environment from the 

16 OWS at AOC 716. Therefore, AOC 716 is recommended for NFA status. 
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TABLE 3-1 
Analytes Detected in Subsurface Soil at AOC 716 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mgJkg) Qualifier SSLa Range" 

Metals 

Aluminum LE037SBOOI 05/20/1997 7,940 = NL 1,220 - 29,900 

LE037SB002 06/07/1997 5,600 = 
LE037SB003 06/07/1997 5,050 = 
LE037SB004 06/07/1997 4,640 = 

Arsenic LE037SB001 05/20/1997 5.4 = 15 0.83 - 26 

Barium LE037SB001 05/20/1997 24.0 = 800 6.1 - 91 

LE037SB002 06/07/1997 13.2 = 
LE037SB003 06/07/1997 12,3 = 
LE037SB004 06/07/1997 13.1 = 

Beryllium LE037SBOOI 05/20/1997 0.54 J 32 0.15-1.6 

Cadmium LE037SB002 06/07/1997 0.28 J 4 0.13 - 0.96 

LE037SB003 06/07/1997 0.11 J 

LE037SB004 06/07/1997 0.18 J 

Calcium LE037SB001 05120/1997 48,200 J NL 323 - 22,900 

LE037SBOO2 06/07/1997 3,940 = 
LE037SB003 06/07/1997 3,410 = 
LE037SB004 06/07/1997 15,600 = 

Chromium, Total LE037SB001 05/20/1997 27.0 = 19 1.6 - 75.2 

LE037SB002 06/07/1997 12.7 = 
LE037SB003 06/07/1997 6.5 = 
LE037SB004 06/07/1997 6.2 = 

Cobalt LE037SB001 05/20/1997 2.5 J 1,000 0.41 - 14.9 

LE037SB002 06/07/1997 5.0 = 
LE037SB003 06/07/1997 5.8 = 
LE037SBOO4 06/07/1997 3.3 = 

Copper LE037SB001 05/20/1997 20.4 = 5,300 1.3-192 

LE037SB002 06/07/1997 19.3 = 
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TABLE 3-1 
Analytes Detected in Subsurface Soil at AOC 716 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mglkg) Qualifier SSLa Range" 

Copper LE037SB003 06107/1997 7.6 = 5,300 1.3 - 192 

LE037SB004 06/07/1997 5.4 = 

Iron LE037SB001 05/20/1997 9,100 J NL 924-35,800 

LE037SB002 06/07/1997 3,360 = 

LE037SB003 06/07/1997 2,170 

LE037SB004 06/0711997 2,460 = 

Lead LE037SBool 05120/1997 79.8 = 400 1.8 - 322 

LE037SB002 06107/1997 108.0 = 

LE037SB003 06107/1997 14.2 = 

LE037SB004 06107/1997 11.9 = 

Magnesium LE037SB001 0512011997 1,570 J NL 76.5 - 9,140 

LE037SB002 06107/1997 600 = 

LE037SB003 06/07/1997 268 = 

LE037SB004 06/07/1997 430 = 

Manganese LE037SBool 05/20/1997 78.4 = 480 4.9 - 625 

LE037SB002 06107/1997 18.9 = 

LE037SB003 06107/1997 13.7 = 

LE037SB004 06107/1997 19.7 = 

Mercury LE037SBool 05120/1997 0.10 = 1 0.04 - 0.9 

LE037SB002 06/07/1997 0.09 = 

LE037SB003 06107/1997 0.04 = 

Nickel LE037SBOOl 05120/1997 6.0 J 65 0.85 - 19.7 

LE037SB002 06107/1997 4.4 J 

LE037SB003 06/0711997 3.3 J 

LE037SB004 06107/1997 3.4 J 

Potassium LE037SB001 05/20/1997 570 J NL 106- 3,440 

LE037SB002 06/07/1997 208 J 

LE037SB003 06/07/1997 122 J 
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TABLE 3-1 
Analy1es Detected in Subsurface Soil at AOC 7t 6 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Subsurface Soil 
Sample Date Concentration Background 

Parameter Location Sampled (mglkg) Qualifier SSL' Range" 

Potassium LE037SB004 06/07/1997 176 J NL 106 -3,440 

Selenium LE037SBOOI 05/2011997 0.39 J 2.5 0.59 - 2.4 

LE037SB002 06/07/1997 0.35 J 

LE037SB003 06/0711997 0.42 J 

Sodium LE037SB002 06107/1997 199 J NL 20.8 -1,430 

LE037SB003 06/07/1997 164 J 

LE037SB004 06107/1997 167 J 

Thallium LE037SBOOI 05/20/1997 0.74 J 0.35 0.4 - 1.2 • 

Vanadium LE037SBOOI 05/20/1997 19.9 = 3,000 1.6-71.9 

LE037SB002 06107/1997 7.5 = 

LE037SB003 06107/1997 4.5 = 

LE037SB004 06107/1997 4.5 = 

Zinc LE037SBOOI 05/20/1997 48.6 J 6,000 5.8 - 438 

LE037SB002 06107/1997 408.0 = 

LE037SB003 06107/1997 24.7 = 

LE037SB004 06/0711997 14.5 = 

PestlcideslPCBs 

Aroclor-1260 LE037SB002 06/07/1997 0.0800 J NL NA 

LE037SB003 06107/1997 0.0910 = 

Endrin LE037SB003 06107/1997 0.0043 J 0.5 NA 

Endrin Aldehyde LE037SB003 06/0711997 0.0041 J 0.5 NA 

gamma-Chlordane LE037SBOOI 05120/1997 0.0018 J 5 NA 

p,p'-DDT LE037SB003 06/07/1997 0.0059 J 16 NA 

Semivolatile Organic Compounds 

Fluoranthene LE037SBOOI 0512011997 0.0480 J 2,200 NA 

Pyrene LE037SBOOI 05/20/1997 0.0460 J 2,100 NA 

All values are presented in units of milligrams per kilogram (mglkg). 
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TABLE 3-1 
Analytes Oetec1ed in Subsurface Soil at AOe 716 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Parameter 
Sample 

Location 
Date 

Sampled 
Concentration 

(mg/kg) Qualifier SSLa 

Subsurface Soil 
Background 

Range" 

• Thallium not detected in Zone E grid samples; values shown are base-wide range of concentrations. 

a SSLs are from the EPA Soil Screening Guidance: User's Guide; DAF=I.O for VOCs, DAF=IO for others. 

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

= Indicates that the analyte was detec1ed 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. 

NA Not applicable or value not available. 
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TABLE 3-2 
Analytes Detected in Groundwater at AOC 716 
CSI Report, AOC 713 (Zone FJ and AOC 716 (Zone EJ, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pgIL) Qualifier MCURBC' Zone E BRC 

Metals 

Aluminum LE037GWOOI 08104/1997 957 = 3,700 2,810 

LE037GWool 08105/2002 843 = 

Antimony LE037GWOOI 08/04/1997 1.9 J 6 NA 

Arsenic LE037GWool 08104/1997 6,9 J 50 18.7 

LE037GWool 0810512002 15.6 = 

Barium LE037GWool 08104/1997 20,5 = 2,000 211 

LE037GWool 08/0512002 27.3 J 

Calcium LE037GWool 08104/1997 88,200 = NL NA 

LE037GWool 08/0512002 150,000 = 

Chromium, Total LE037GWool 08/04/1997 1.7 J 100 12.3 

LE037GWool 08/05/2002 2,1 J 

Copper LE037GWool 08/04/1997 3,6 J 1,300 2.7 

LE037GW001 0810512002 11.6 J 

Iron LE037GWool 08104/1997 1,150 = 1,100 144 - 76,600 • 

LE037GWool 0810512002 4,590 = 

Magnesium LE037GWOOI 0810411997 18,200 = NL NA 

LE037GWOO1 0810512002 34,500 = 

Manganese LE037GWool 08104/1997 395 = 73 2,560 

LE037GWOOI 08/05/2002 578 = 

Nickel LE037GW001 08104/1997 3.5 J 73 15,2 

LE037GWool 08/05/2002 9,95 J 

Potassium LE037GWOOI 08/04/1997 10,800 NL NA 

LE037GWool 08/05/2002 19,200 = 

Sodium LE037GWool 0810411997 21,600 = NL NA 

LE037GWool 08/0512002 147,000 

Vanadium LE037GWOOI 08/04/1997 5.4 J 26 11.4 
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TABLE 3-2 
Analytes Detected in Groundwater at AOC 716 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleslon Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pgIL) Qualifier MCURBc" ZoneEBRC 

Vanadium LE037GW001 08/0512002 2.36 J 26 11.4 

Zinc LE037GWOO1 08/04/1997 10 J 1,100 27.3 

LE037GWOOl 08/0512002 81.9 = 

Volatile Organic Compounds 

1,1-Dichloroethane LE037GWOOl 08/0512002 0.7 J 80 NA 

1,2-Dichloroethene LE037GWOOl 08/04/1997 2.0 J 70 NA 
(total) 

LE037GWOOl 08/0512002 2.7 J 

cis-1,2- LE037GWOOl 08/05/2002 2.7 J 70 NA 
Dichloroethene 

Toluene LE037GWOOl 08/05/2002 0.51 J 1,000 NA 

Trichloroethene LE037GWOOl 08/05/2002 0.8 J 5 NA 

Semivolatile Organic Compounds 

Benzoic Acid LE037GWOOl 08/04/1997 2.0 J 15,000 NA 

All values are presented in units of micrograms per mer (pg/L). 

a RBCs are listed in italics where no primary MCL exists. RBCs are 1/10 of tap water RBC listed in EPA Region III 
RBC (October 2000) table for non-carcinogenic compounds (HI=0.1) 

• Range of grid sample concentrations; no BRC calculated. 

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. 

NA Not available/not applicable 

ND No detections in grid samples 

NL No MCL or RBC listed 
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TABLE 3-3 
Analytes Detected in OWS Sediment at AOC 716 
CSt Report, AOC 713 (Zone F) and AOC 716 (Zone EI, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample Date Concentration Background Background 

Parameter Location Sampled (mg/kg) Qualifier SSL' Range" Range" 

Metals 

Aluminum E716VAOSI 6/5/2002 2,280 = NL 261 - 20,500 1,220 - 29,900 

Antimony E716VAOSI 6/5/2002 1.36 J 2.5 0.5 - 7.4 0.52 - 1.6 

Arsenic E716VAOSI 6/5/2002 1.97 J 15 0.95 - 68 0.83- 30 

Barium E716VAOSI 6/5/2002 65.1 J 800 1.8 - 1,980 6.1 - 91 

Calcium E716VAOSI 6/5/2002 11,100 = NL 167 - 182,000 323 - 22,900 

Chromium, Total E716VAOSI 6/5/2002 103 J 19 2.3 - 567 1.6 - 75.2 

Cobalt E716VAOSI 6/5/2002 3.39 J 1,000 0.35-111 0.41 - 14.9 

Copper E716VAOSI 6/5/2002 357 = 5,300 0.47 - 866 1.3-192 

Iron E716VAOSI 6/5/2002 17,000 = NL 1,050 - 30,600 924 - 35,800 

Lead E716VAOSI 6/5/2002 293 = 400 1 - 400 1.8 - 322 

Magnesium E716VAOSI 6/5/2002 1,370 J NL 31 - 14,800 76.5 - 9,140 

Manganese E716VAOSI 6/5/2002 165 = 480 0.93 - 508 4.9-1,120 

Mercury E716VAOSI 6/512002 0.314 J .03- 2.7 0.04 - 0.9 

Nickel E716VAOSI 6/5/2002 25.5 J 65 0.6 - 72 0.85 - 19.7 

Potassium E716VAOSI 6/5/2002 419 J NL 46 -2,620 106 - 3,440 

Selenium E716VAOSI 6/5/2002 0.433 J 2.5 0.57 - 4 0.4 - 2.4 

Silver E716VAOSI 6/512002 0.572 J 17 0.75 - 0.91 ND 

Sodium E716VAOSI 6/5/2002 62.8 J NL 12 - 28,200 20.8 - 1,430 

Vanadium E716VAOSI 6/5/2002 11 J 3,000 1.1 - 60 1.6 - 71.9 

Zinc E716VAOSI 6/5/2002 3,360 = 6,000 1.9 - 855 5.8 - 438 

Semivolatile Organic Compounds 

2-Methylnaphthalene E716VAOSI 6/5/2002 0.0568 J 11 NA NA 

Acenaphthene E716VAOSI 6/5/2002 0.0212 J 290 NA NA 
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TABLE 3-3 
Analytes Detected in OWS Sediment at AOC 716 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone fl, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample Date Concentration Background Background 

Parameter Location Sampled (mglkg) Qualifier SSLa Range" Range" 

BEQs E716VAOSl 615/2002 0.478 = NL 1.304 1.400 

Benzo[a]Anthracene E716VAOSl 615/2002 0.0937 J 1 0.616 0.627 

Benzo[a]Pyrene E716VAOSl 6/5/2002 0.168 J 4 0.598 0.623 

Benzo[b]Fluoranthene E716VAOSl 6/5/2002 0.209 J 2.5 0.608 NA 

Benzyl Butyl Phthalate E716VAOSl 6/5/2002 1.2 = 930 NA NA 

bis(2-Ethylhexyl) E716VAOSl 6/512002 2.09 = 1,800 NA NA 
Phthalate 

Chrysene E716VAOSl 6/5/2002 0.145 J 80 0.62 0.616 

Dimethyl Phthalate E716VAOSl 6/5/2002 0.162 J NL NA NA 

Fluoranthene E716VAOSl 6/5/2002 0.256 J 2,100 NA NA 

Fluorene E716VAOSl 6/5/2002 0.0237 J 280 NA NA 

Phenanthrene E716VAOSl 6/5/2002 0.158 J NL NA NA 

Pyrene E716VAOSl 6/512002 0.201 J 2,100 NA NA 

Volatile Organic Compounds 

Acetone E716VAOSl 615/2002 0.071 SJ 0.8 NA NA 

E716VAOSl 7/912002 0.042 J 

Ethylbenzene E716VAOSl 615/2002 0.0016 SJ 0.65 NA NA 

E716VAOSl 7/9/2002 0.003 J 

Methyl ethyl ketone (2- E716VAOSl 6/512002 0.0167 SJ 0.4 NA NA 
Butanone) 

E716VAOSl 7/9/2002 0.0111 J 

PCE E716VAOSl 6/5/2002 0.00073 SJ 0.003 NA NA 

Toluene E716VAOSl 615/2002 0.0027 SJ 0.6 NA NA 

E716VAOSl 7/9/2002 0.0038 J 

Xylenes, Total E716VAOSl 6/5/2002 0.014 SJ 9 NA NA 

E716VAOSl 7/9/2002 0.Q18 = 
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CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOC 713 (ZONE F) AND AOC 71S (ZONE E) 
CHARLESTON NAVAL COMPlEX 

REVISION 0 
OCTOBER 2002 

TABLE 3-3 
Analytes Detected in OWS Sediment at AOC 716 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone f), Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (mglkg) Qualifier SSL' 

PCBslPesticides 

PCB-1242 (Aroclor- E716VAOS1 6/5/2002 0.208 J NL 
1242) 

PCB-1254 (Aroclor- E716VAOS1 6/5/2002 0.141 J 0.054 
1254) 

PCB-1260 (Aroclor- E716VAOSI 615/2002 0.369 J NL 
1260) 

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

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

Surface Soil Subsurface Soil 
Background 

Rangeb 
Background 

Rangeb 

NA NA 

NA NA 

NA NA 

a SSLs are from the EPA Soil Screening Guidance: User's Guide; DAF= 1.0 for VOCs, DAF= 10 for others. 

b Background Range values for metals are the minimum and maximum concentrations detected in Zone E grid samples. 
Background values for BEQs and its components are from base-wide background concentrations. 

= 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 limtt. 

NA Not applicable or value not available. 

SJ Estimated concentration, used for screening only. 
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OCTOBER 2002 

TABLE 3-4 
Analytes Detected in OWS Water at AOC 716 
CSI Report, AOC 713 (Zone F) and AOC 716 (Zone E), Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pgIL) Qualifier MCURBC' ZoneEBRC 

Metals 

Aluminum E716ZAOSl 06105/2002 110 J 3,700 2,810 

Barium E716ZAOSl 06/05/2002 246 = 2,000 211 

Calcium E716ZAOSI 06/0512002 42,000 = NL NA 

Chromium, Total E716ZAOSl 06/05/2002 1.68 J 100 12,3 

Copper E716ZAOSl 06/05/2002 72.6 = 1,300 2,7 

Iron E716ZAOSl 06/05/2002 1,520 = 1,100 144 - 76,600 • 

lead E716ZAOSl 06/05/2002 10,6 = 15 4.8 

Magnesium E716ZAOSl 06/05/2002 2,210 J Nl NA 

Manganese E716ZAOSl 06/05/2002 144 = 73 2,560 

Nickel E716ZAOSl 06/05/2002 3,82 J 73 15,2 

Potassium E716ZAOSl 06/05/2002 3,280 J Nl NA 

Selenium E716ZAOSl 06/05/2002 2.94 J 50 NA 

Sodium E716ZAOSl 06/05/2002 5,780 = Nl NA 

Vanadium E716ZAOSl 06/0512002 1.58 J 26 11.4 

Zinc E716ZAOSl 06/05/2002 225 = 1,100 27,3 

Semivolatile Organic Compounds 

Benzoic Acid E716ZAOSl 06/0512002 10.7 J 15,000 NA 

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

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

a RBCs are listed in italics where no primary MCl exists, RBCs are 1/10 of tap water RBC listed in EPA 
Region III RBC (October 2000) table for non-carcinogenic compounds (HI=O,l) 

• Range of grid sample concentrations; no BRC calculated, 

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

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

NA Not available/not applicable 

Nl No MCl or RBC listed for analyte. 
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CONFIRMATORY SAMPLING INVESTIGAnoN REPORT, AOC 713 (ZONE F) AND AOC 716 (ZONE E) 
CHARLESTON NAVAl COMPlEX 

REVISION 0 
OCTOBER 2002 

1 

2 

3 

4.0 CSI Conclusions and Recommendations 

This section summarizes the conclusions and recommendations resulting from the data 

evaluation for the CSls at AOCs 713 and 716. 

4 4.1 AOC 713 CSI Conclusions and Recommendations 
5 The following conclusions may be applied to AOC 713: 

6 • The OWS was precast in one piece and installed in 1987. It collects water from drain 

7 lines inside Building 241, from the wash pad north of the OWS, and apparently from 

8 surface runoff along the end of the crane rails. It drains to the sanitary sewer system. 

9 • Soil was sampled at three locations and analyzed for the full range of VOCs, SVOCs, 

10 pesticides, PCBs, and metals. Groundwater was sampled at four locations surrounding 

11 the OWS and analyzed for the full range of VOCs, SVOCs, pesticides, and PCBs. The 

12 contents of the OWS were sampled and analyzed for the full range of VOCs, SVOCs, 

13 pesticides, PCBs, and metals. 

14 • Soil samples, groundwater samples, and OWS content samples indicate no COCs at 

15 AOC 713 requiring further action. 

16 It is concluded that sufficient data exist to evaluate AOC 713 and that the data indicate that 

17 there are no significant releases. Therefore, an NFA status is recommended for AOC 713. 

18 4.2 AOC 716 CSI Conclusions and Recommendations 
19 The following conclusions may be applied to AOC 716: 

20 • No information regarding the construction of the OWS and adjacent UST has been 

21 identified. The AOC is located against the north wall of Building 1024. Its dimensions 

22 are 2.4-ft wide, 3.4-ft long, and 3-ft deep. 

23 • Soil was sampled at four locations and groundwater was sampled at two locations 

24 within 55 ft of AOC 716. Soil, groundwater, and OWS contents (sludge and water) 

25 samples were analyzed for the full range of VOCs, SVOCs, pesticides, PCBs, and metals. 
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CONFIRMATORY SAMPUNG INVESTIGATION REPORT. AOC 713 (ZONE F) ANO AOC 71S(ZONE E) 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2002 

1 • Conservative screening of environmental media by comparing with unrestricted land 

2 use-based screening criteria and background levels did not identify any chemicals above 

3 the criteria, thus no COPCs were identified for any of the above listed media. 

4 • No releases above acceptable criteria are noted from the OWS/UST system. 

5 It is concluded that sufficient data exist to evaluate AOC 716 and that the data show no 

6 potential threat to human health or the environment from OWS use at AOC 716. Therefore, 

7 AOC 716 is recommended for NFA status. 

OWSAOC713F716ECSIREVO.OOC 



Section 5.0 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CONFIRMATORY SAMPLING INVESllGATION REPQAT, AOC 713 (ZONE F) AND AOC 716 (ZONE E) 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
OCTOBER 2002 

5.0 References 

CH2M-Jones. Corrective Measures Study Work Plan, SWMU 17, Zone H, Revision O. January 

2001. 

CH2M-Jones. Sampling and Analysis Plan; AOC 713, Zone F; AOC 720, Zone F; OilIWater 

Separators; Charleston Naval Complex. May 2002. 

Davis and Floyd. Evaluation of Drainage System Serving Charleston Naval Complex. September 

1998. 

EnSafe 1nc. Zone E RFI Report, NAVBASE Charleston. Revision O. November 1997a. 

EnSafe 1nc. Zone F RFI Report, NAVBASE Charleston. Revision O. December 31, 1997b. 

EnSafe 1nc. Zone L RFI Report, NAVBASE Charleston. Revision o. December 31,1998. 

u.s. Navy. RCRA Facility Assessment (RFA) Revision 1 Charleston Naval Complex. Southern 

Division. February 2001. 

OWSAOC713F716ECSIREVO.OOC 5-1 



Appendix A 



Aoe 713. OiVwater Separator is manhole in foreground; wash pad in 
backoround. 

Aoe 716. OiVwater Separator is beneath dumpster. Monitoring well 
LE037GWOOI shows next to dumpster. 
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Aoe 716. Edge of OiliWater Separator shows beneath dumpster. UST 
is located between OWS and Building 1024. 
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AppendixD 



MEMORANDUM _______ ___ _ ________ ~ _____ C=_H~.2MHILL 

Data Validation SummarY - Charleston Naval - ~- - -- - - - - - - - - --- - - J --

Complex - Zone E, AOe 716 and Zone F, AOC 713 
TO: 

FROM: 

DATE: 

L(HIN' l'aimeriCH2M HILL/Cl r 

;\111\ luchem/Cfl2M I IILL/GNA 

Herb KdJ,/(H2M HILL/GNA 

AlIgu'-.t ~O, 2()()2 

The purpose of thIS I1wll1orandum is to present the results of the data validation process for 
the samples collected ill /on<' E, ;\OC 716 and Zone F, AOC 713_ The samples were collected 
between the dates of M'lv 2, 2002 and July 11, 2002. 

The specific samples ,Illd analytical fractions revlewed are summarized below in Table 1_ 

The Quality Control an'"s that were reviewed and the resulting findings are documented 
within each subsedion 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, precisi(ln. ,1Ild completeness based upon procedures described in the guidance 
documents such "0 the I-.mironmental Protection Agency (EPA) National FllnctiO/wl 
Guidelines for InorX"'II( ! Jllta R.n'it'lL' (EPA 1994) alld National Fllnctional Guidelines for Organic 
Data Review (EPA 19991 l)uality assurance/quality control (QA/QC) surrunary forms and 
data reports were n?\ ll'w('d 

Samplles were submitted to Ceneral Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the fo]\owlI1g analyses: SW-846 8260 Volatile Organic Compounds (VOC), 
SW-846 8270 Semlvolahle Organic CompOllllds (SVOC), SW-846 8081 Organochlorine 
Pesticides, SW-846 8019 Polychlorinated Biphenyls, and Metals following SW-846 6010/7000 
Series methodology 

Samp!le results that were nut within the acceptance limits were appended with a qualifying 
flag, which consisted of" single- or double-letter code that indicated a possible problem 
with the data. The 'ludlifying flags originated during the data review and validation 
processes. These also mducle the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifi,·rs proVide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qu,lIifil'rs are pres'2nted and defined below. 

Attachment llis!:- th" ,hanges in data qualifiers, due to the validation process. 



UA-AOlJAU '~',;AlUA11()I,jSUMMMli 

The follo,ving primary nags ,vere used to qualif yT the data: 

[::::] -Oetected. TIle {lIl..alyte was analyzed for ,'!nd detected at the concentration sho~Nn. 

[J) Estimated. ~[he analyte was present but Ine reported value may not be accurate or 
preClse. 

IU] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJI Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. TILe data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 

CC 
DL 
FD 

HT 
IB 

IC 
IS 

LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 

SD 

SS 
TN 

Definition 

Second Source 

Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 

Blank Spike/LCS 
Continuing Calibration Verification 

Dilution 
Field Duplicate 

Holding Time 

In·Between (metals - B's -" ]'S ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (,.ee DV worksheet) 

Pesticide Degradation 

Post Spike 
Re-extraction/ Re-analysis 

Serial Dilution 

Spiked :3ulTogate 

Tcme 
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LlATA OUALIT I' (VALUATION SUMMAf',Y 

Organic Parameters 

Quality Control Review 
The foiiowing 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 vvit.\in holding fu-nes. 

• 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 performarce 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 ':1 monitor of the overall performance of each 
step during the analysis, including sample preparation. 

• Matrix Spike/Matrix Spike Duplkate (MS/MSD) Samples - Spike recovery is us"d to 
evaluate potential matrix interferences, as well as accuracy. Precilsion information :is aLso 
determined by calculating the reproducibilit~r 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. 

• GC/MS Tuning - The mass spectrum of theh.ming compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration- 'I he 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 en';ure IILinimal inslrument breakdown of 
target compounds. These criteria are not sample specific. 

• Confirmation - If GeMS methodology is no: 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 

ZEA -O~C-J-1-6_~Z~F _c-AOC-7-'3-_-D~CSU'-'MA-RY-02-08-30-.D-OC-- "----'-0-
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dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utihzmg sirnultaneous pTlIIldry mHl conflnnation data dcqulsluon. 
Per 5W-86 method ROOO, 4U% RPD criteria was used as the acceptance limit. 

• Internal Standards The mternal standards (retention time and response) are evaluated 
for method compliance. The irliernal standards are used LTl 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 ,1S notl'll below: 

There were selected samples that had to be recollected and reanalyzed for the analysis of the 
Volatile Organic Compound,,, 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 laboratorv, 'TIle 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 "screenmg datil" is also included, but is not considered adequate for the 
decision-making J-}n)('t's~ 

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 E, AGC 7t6andZone F. AGC 713. 
Charleston, SC 

61741001 713SB00102 

6114100? 713SB00202 

6114100J 113SB00302 

6t741004 !13VAOS1MI 

--~.----~-, 

ZE AGe 716 ZF IIOC_713 [JV SllMMAily 02()830 rln( 

63437004 

'63437005 

.63437006 

:63281003 

713SB00403 

713SB00503 

713SB00603 

713VAOS1M3 

'-~,---- ~------ -
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Blanks 
'me VOC target parameters detected in blank samples are listed in Table 3. 

TABLE 3 
Blank Contamination: VOCs 
Charleston Naval Complex, Zon,9 E, AGC 716 and Zone F, AGC 713, Charleston, SC 

55.0 ~g/L 
, 

61738 713EB001M1 !61738002 EB :Acetone 7.6 ~g/L 7!'.0 ~g/L 
~~ .~~ -~. r~-'~ _. 

61738 713TB001 M1 61738003 TB Acetone 7.3 ~g/L nO~g/L 

61967 713EP001 M1 ;61967004 EB Toluene 1.9 ~g/L 9.5 ~g/L , 
61967 713EP001 M1 

-1" 
61967004 EB 1 A-Dichlorobenzene 0.29 ~.g/L 1.5 ~g/L 

\ •• ~ ••• ~ ••• ~ •• _~~ __ ~. __ .• ,c...,~~~_~ 

61967 713TP001M1 ',61967005 TB 1,1-Dichloroethylene 2.6 ~g/L 13.0 ~g/L 

63281 .1200261034 :1200261034 LB Toluene 43J ~g/Kg 21B.5 ~g/Kg 

63281 712EB001M3 :63282001 EB Toluene OAI) ~g/L 2.3 ~g/Kg 
, 

63281 712EB001 M3 ;63282001 EB Acetone 2.8 ~g/L 28.0 ~g/Kg 

63281 712TB001M3 .63282002 TB Toluene 0.5 ~g/L 2.5 ~g/Kg 
\" 

,63281 2TB001M3 '63.282002 TB Acetone 2A ~g/L 24.0 ~g/Kg , 
63437 712EB002M3 '63438001 EB Acetone :20J ~g/L 201'.0 ~g/Kg , 

.. ~-... 

63437 712EB002M3 i63438001 EB 2-Butanon" 2.7 ~g/L 27.0 ~g/Kg 
. - .,., .. 

64902 1200279914 : 1200279914 LB 1 A-Dichlorobenzene O.2!J ~.g/L 1.5 ~g/L 

64902 037EW001M2 :64902002 EB 1 ,4~Dichlornbenzene 0.31) ~g/L 1 .8 l'g/L 
.1 ~~ 
i 

64902 037TW001M2 '64902001 TB 1 A-Dichlorobenzene 0.57 ~g/L 2.9 ~g/L 

If a target parameter detenllined to be a common contaminant was reported in a field 
sample, and the concentration was below the level detennined to be due to blank 
contamination, the following actions were taken 

• If the concentration was above the reporting limit, the numeric n~sult was unchan~;ed, 
but it was nagged '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 nagged ''0'', as undetected. 

The results qualified due to blank contaminatiorl are listed in Attachment L 
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Recoveries - Surrogate, MS/MSD and LCS/LCSD 
;\11 Surrogate, Matn\ '>plke (M5), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS) and lal>ur.,torv Control Duplicate Sample (LCSD) recoveries and Relative 
Percent Dcvlation, [RPD,) Were within acceptable quality control limits, except as noted in 
Table 4 hPinw" 

TABLE 4 
Surrogate, MSiMSD, and LCSlLCSD Recoveries and RPDs Out of QC limits: VOC 
Charleston Nal/al Complex, Zone E. AGC 716 ilnd Zone F, AGC 713, Charleston, SC 

------- - - -- -- ----
zE_Aoe_ 71G_ZF_i~OC 713 [IV S;IMMAf11 020R30,[}l)' --13-
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Table 5. 

TABLE 5 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: voe 
Charleston Naval Complex, Zone E, AGC 716 and Zone F, AGC ?13, Charleston, SC 

VOA 1-CCAL-06/12/02, 2-Chloroethyl vinyl ether 30.2% low 
0806 

Dibromochloromethane :23.3% high 

Styrene :21.5% high 

1,2,4-Trimethylbenzene :20.2% high 

VOA9-CCAL-06/2?J02, Vinyl acetate 50.8% low 
0820 

VOA 1-ICAL-06/19/02, 2308 2-Chloroethyl vinyl ether I~RF=0043 

VOA 1-CCAL-07l1 ;'102, Acetone FlRF=0.049 
0816 

Bromomethane 29.8% high 

Vinyl aCGtate 31.3% low 

2-Chloroethyl vinyl ether IiRF=0.040 

VOA 1-CCAL-07/15/02, Acetone F~RF=0.046 

0810 
Chloromethane 20.9% low 

Methylene chloride :'1.4% high 

Vinyl aCHtate 35.9% low 

2-Chloroethyl vinyl ether F1RF=0.035 

1,2,3-Trichlorobenzene 23.5% high 

VOA 1-CCAL-08/08/02, Vinyl ace late 37.3% low 
0834 

2-Chloroethyl vinyl ether F1RF=0.043 

VOA 1-CCAL-08/09/02, Vinyl aCHtate 36.0% low 
0815 

2-Chloroethyl v',nyl ether F1RF=0.042 

61738 - All 

131967 - All 

63281 - All 

63437 -All 

E;3281 - All 

63437 - A'II 

64902001,64902002 

6490200"' 
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Flags \""ere appiled ~(\ tht, t.{1111pounds in the associated samples in the following manner: 

• When the AVl~rdgt' R~:Llti\'("" Response Factor (RRF) vvas low in the initial calibration, 
detecll'd comp"llIhb were nagged 'T', and non-detected compounds were nagged "Ur, 
as cs tiIna ted. 

• When the perc""t diffcrenoc (%D) was low in the continuing calibration standards, 
detected C01TLpOunJs vvefe nagged "'J" and non-dctccted COD1polmds \vere flagged "UJ", 
as estimated. 

• When the percent difference (C;{lD) \vas high in ihc continuing calibration standards, 
delected compound., werc flagged "J", as estimated. Non-detected compounds were not 
flagged. 

• When the RelatIve Response Factor (RRF) was low in the continuing calibration, 
detected compounds WPf(' Hagged "j", and non-detected compounds were flagged "Ur, 
as estimatecL 

Internal Standard Area 
All internal standard areas wcre within QC limits, except as noted in Table 6 below. 

TABLE 6 
Internal Standard Area out of Criteria: vac 
Charles/on Naval Complex. Zone E. AGC 716 and Zone F. AGC 713, Charles/on, SC 

{,3737 63437012 1 A-Dichlorobenzene - 53.5% low Detects-J, non-detects-UJ 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/QC paramel<'r;, for the SVOC analyses for all of the samples were within 
acceptable control limits. except as noted below. 

Blanks 
The SVOC target para mdl' rs detected in blank samples are listed in Table 7. 



TABLE 7 
Rkmt-- ('r'lnt'lrn;n",tir'ln· c'lInr' ... w, .... "" vv,', .... ,""'uuv, .. VYVV.:l 

Charleston Naval Complex, Zone E, AGC 716 and Zone F, AGC 713, Charleston, SC 

DATAC!UAlIl'f lVf,LUATIONSUMMJIR'{ 

:61738 !713EB001Ml 61738002 EB bis(2- Ethy~ hexyl)phthalate 1.7 ~g/L 17.0 !lg/L 

; 
64902 1200279635 1 :200279635 LB bis(2-Ethyl hexyl)phthalate 1..5 ~g/L 15.0 !lg/L 
.~.----

64902 037EW001M2 64902002 EB Oi-n-butyl phthalate 1.2 "giL 12.0 !lg/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: 

o If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

o If the concentration was below the repartin!'; 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 Attadunent L 

Recoveries - Surrogate, MS/MSD and LeS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries and Relative Percent Deviations (RPDs) were within acceptable 
quality control limits, except as noted in Table 8 below. 

TABLE B 
Surrogate, MS/MSD and LCS Recoveries and RPDs Out of QC Limits SVOC 
Charleston Naval Complex, Zone E, AGC 716 and Zone F, AGC 713, Charleston, SC 

1 A-Dichlorobenzene 111' 

n-Nitrosod'tpropylarnine 54' 

1.2,4-Trichlorobenzene 99' 

Acenaphthene 83' 

Pyrene 86' 

• - out of control limits 

27 

38 

.23 

19 

36 
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Initial and Continuing Calibration Criteria 

All mitia! calibralion en tena ,md continuing calibra hon criteria were met, except as listed in 
Table 9. 

TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibration Critena: SVOC 
Charlesion Naval Complex, Zone E, AGC 716 and Zone F, AOe 713, Charleston, SC 

RRF=0.046 

HexachorocyclopHntadiene 20.3% low 

IndenoI1,2,3-cd)pyrene 33.9% low 

Dlbenzo(a,h)anthracene 34.5% low 

BenzoUl, h, I )perylene 37.3% low 

MSD5-CCAL-06/07/02 bisI2-Chloroethyl) ether 420% high 
1047 

2.4-0Inltrophenol 32.3% high 

2-Melhyl-4, 6-dinitmphenol 32.9% high 

, MSD5-CCAL-06/13/o2 bis(2-Chloroethyl) ether 35.8% high 
1137 

1,2-Dlchlorobenz"ne 20.6% high 

Nitrobenzene 20.3% high 

Hexachlorocyclopentadiene 20.4% high 

2,4-Dlnltrophenol 36.8% high 

2-Methyl-4, 6-dinitmphenol 35.8% high 

bls(2-c thylhexyl)phthalate 24.0% high 

rn··Nitroaniline 44.9% low 

3,3"'[)lchlorobenzidine 24.1% low 

MSD2-CCAL-013/12102, 4-Nitrophenol 23.5% low 
1701 

,t·Chloroaniline 32.0% high 

MSD5-ICAL-06/20102. 1127 Indenoll,2,3-cd)pyrene R2 =0.986 

Dlbenlo(a.h)anthracene R' =0.987 

MSD5-CCAL-06/20/02, o-Nitroaniline 23.7% high 
1806 

~.3' Dlchlorobenzidine 21.4% low 

MSD7 -ICAl -07/29/02. 1921 HeXJ{Jlloropentadienc R' =0.983 

------~--.'--

ZE AOC 116 ZF Aoe 713 nv SI,IMfIAR'T 02(JFl:1O [)()( 

61560001 

61738001 

61741003,61741004 

6196? - All 

61967 - All 

6490;' - All 

-_ .. _------



TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibratior, Criteria: SVOC 
Charleston ,lila va! Complex, Zone E, AOe 716 and Zone F, AGe ?13. Charleston, SC 

MSD7-CCAL-08/09/02, 
0853 

bis(2-Chloroethyl) ether 

2,4-Dinitrophenol 

o-Nitroaniline 

36.2% high 

22.9% low 

32.2% high 

DATA (lUAU-] \' t-",'",l UATIOIII SUMMAHY 

64902 - All 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent Relative Standard Deviation (%RSO) or correlation coefficient (]{2) was 
out in the initial calibration, all associated sa mples were qualified. Detected compounds 
were flagged "]" and non-detected compounds were flagged "UJ", as estimated. 

• When the percent difference (%0) was high in the continuing calibration standards, 
detected compounds were flagged "J", as eslimated. Non-detected compounds were not 
flagged. 

• When the percent difference (%0) was low in. the continuing calibration standards, 
detected compounds were flagged ''J'' and non-detected compolmds were flagged "UJ", 
as estimated. 

• When the Relative Response Factor (RRF) was low in the continuing calibration, 
detected compounds were flagged "J", and non-detected compounds were flagged "UJ", 
as estimated. 

Organochlorine Pesticide Analyses 
The QA/QC parameters for the Organochlorine Pesticide analyses for all of the samples 
were within acceptable control limits, except as noted below: 

Blanks 
The Pesticide target parameters detected in blank samples are listed in Table 10. 
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DATA QUAUTf EVALUATiON SUMMARY 

TABLE 10 
Blank Contamination: Pesticides 
Charleston Naval Complex, Zone E, AGC 716 and Zone F, AGe 713, Charleston, SC 

61967 ,713EP001Ml 61967004 EB 4,4'-00T 0.015 flgiL 0.08 flglL 
_. - __ .. J __ .":' _ ... _ 

,64902 0'i7EWOOl M2 64902002 EB 4,4'-00E 0.22 flgiL ,01.1 flglL 

64902 '0<i7EWOOl M2 64902002 EB 4,4'-00T 0.089 flgiL 0.45 flgiL 

If a target parameter determmed to be a common contaminant was reported in a field 
sample, and the concentration was below the level detennined to be due to blank 
contamination, tht' following actions were taken 

o If Ithe concentration was above the reporting limit, the numeric result was tmchanged, 
but it was flagged "L", as undetected. 

o If Ithe concentratioll 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 qualifi('d dllt' to blank contamination arc listed in Attaclunent 1. 

Recoveries· Surrogate, MS/MSD and LeS 
All Surrogate, Matnx SpIke (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) rec(lver!('s wen' within acceptable quality controllirnils, except as noted in 
Table 11 below. 

TABLE 11 
Surrogate, MSiMSO and LCS Recoveries Out of QC Limits: Pesticides 
Charleston Naval Complex, Zone E, AGC 716 and Zone F, AGC 713, Charleston, SC 

61559001 4-cmx 33' 60-150 61559001 Detects only 
- J 

[)ecachlorobiphenyl 154' 60-150 

61738 61738001 4 cmx 44' 60-150 61738001 Detects-J, 
non-detects-

[)"cachlorobip henyl 45' 60-150 UJ 

61738 I:W0232114 LCS HrJptachlor 52' 56-136 61738001 Detects-J, 
non-detects-
UJ 

, 
- out of coni ral limits 

Tf 
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Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria werE' rrlet, except as listed in 
Table 12. 

TABLE 12 
Exceptions to Initial Calibration Criteiia and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone E, AOC 716 and Zone F, AOC 713, Charleston, SC 

ZE_AOC_716 ZF AOC 713_DV SUMMARY __ 020830-ocx: 
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TABLE 12 
Exceptions to Initial Calibration Crrlerra and Continuing Calibration Crrteria: Pesticides 
Charleston Naval Complex Zone f AOC 716 and Zone F, AOC 713, Charleston, SC 

ECD7 -# 1-ICAL-06/1S/02 
2128 

ECD2A-#I-CCAL-06/17/02. 
1346 

ECD2A-#I-CCAL-06/17102 
1604 

ECD2A-#;,-CCAL-06/17/02 
1604 

ECD7 A-# l-CCAL -06/20102. 
1520 

ECD7A-# l-CCAL-06/20102. 
1610 

ECD5A-# 1-CCAI_-OS/12/02, 
1112 

ECD5A-#2-CCAl-OS/12/02, 
1112 

. ECD5-#2·CCAL-OS/I2J02 
1206 

Methoxychlor 

beta-BHe 

delta-BHe 

4,4'-DDT 

delta-BHe 

Endrin 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan I 

Methoxychlor 

Endrjn ketone 

Chlordane (t,och) 

R2 ~0.9S6 

16.2% low 

15.7% low 

25.5% high 

17.0% low 

16.0% low 

16.0% low 

16.0% low 

17,5% low 

16.0% high 

24.2% low 

16.5% low 

24.0% high 

61967001 

61967002,61967003, 
61967004 

61967002, 61967003. 
61967004 

61967002,61967003, 
61967004 

61967001 

61967001 

64902002, 64902003 

64902002,64902003 

64902002,64902003 

Flags were applied to thl' compOlmds in the associated samples in the following milllner: 

• When the percent Relativt' Standard Deviation (%RSO) or correlation coefficient (R2) was 
out in th(~ initial calibration, all associated samples were qualified. Detected compounds 
were flagged ''J'' and non-detected compOlmds were flagged "Ur, as estimated. 

• When the percent difference (%,0) was low in the continuing calibration standards, 
detected compOlUlds were flagged 'T' and non-detected compounds were flagged "Ur, 
as es tima ted. 

• When the percent dilterence (%0) was high in the continuing calibration standards, 
detected COmp(llmcis werl' flagged '-'J", as estimated. Non-detected compounds were not 
flagged. 

- -- ------ ---
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Second Column Confirmation 

The second colmnn confirmation percent differ,mce (%0) for som" dp[(ytpd n"r"mptpr~ ... "-------- r----"-- --.--~, 

exceeded the 40 %D criteria, Those results were flagged ")", as estimated, The laboratory 
reported the lower of the two concentr(lnons. The Lndividual san1pJes and specific 
compounds that W'2re flagged are listed in Tabl,~ 13 below, 

TABLE 13 
Second Column Confirmation Ol1t of CritNia: Pestieides 
Charleston Naval Complex,. Zone E, AOe 716 and Zone F, AOe 713 
Charleston, SC 

61;'41 713S600202 61741002 4,4'-000 

61741 '713S60020:~ 61741002 4,4'-00T 

611'41 713S600202 61741002 ,Endrin ketone 
-" -~----

611'41 713S60020:~ 61741002 alpha-Chlordane , 
61741 713S600302 61741003 'Endosulf"n sulfate 

Polychlorinated Biphenyls (PCBs) Analyses 
The QA/QC parameters for the Polychlorinated Biphenyls analyses for an of the samples 
were within acceptable control limits, except as noted below: 

Holding Times 
All holding times were met except for samples 61741003RE (713SB00302RE), This sample 
was re-extracted 14 days beyond the 14 day holding time, No analyltes were detected in this 
sample, Results were qualified "lJ}", 



OATA QUAliTY" EVALUATiON SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria ,lOd continuing calibration criteria were met, except as listed in 
Table 14. 

TABLE 14 
Exceptions to Initial Calibration Critena and Continuing Calibration Criteria: PCBs 
Charleston Naval Complex, Zone E, AGC 716 and Zone F, AGC 713, Charleston, SC 

ECD3A-#1-CCAL-06/18/02 Aroclor·1260 
1800 

ECD3A-#2-CCAL-06/18/02 Aroclor·1260 
1800 

25.8% low 

26.4% low 

61741001,61741002, 
61741003,61741004 

61741001,61741002, 
61741003,61741004 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent dlfference (%D) was low in the continuing calibration standards, 
dC'lected compound, were flagged "J" and non-detected compounds were flagged "U]", 
as estimated. 

----_._--
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Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures thaI: are typically reviewed during the 
data quality evaluahon procedure for inorganic parameters. 

• Holding Times·- The holding times are evaluated to verify that samples were extracted 
and analyzeu within huluing urnes. 

• Blank samples _. Sample preparatJon, initial ,:alibration blanks/ conhnuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to detennine if an analytc may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities, 

• Lab Control Sample (LCS) .- This sample is a "conb'olled 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. 

• Pre/Post Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the H'producibility 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 - Thi, 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 che,eking the performance of the instnunent 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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DATA QUAliTY EVALUATiON SUMMARY 

Metals Analyses 

The QA/QC parameters for the MC'tais anaiyses for aU 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 15, 

TABLE 15 
Blank Contam nation: Metals 
Charleston Naval Complex, Zone E, AOC 716 and Zone F, AOC 713, Charleston, SC 

559 CCB CCB Aluminum 16.6 ~g/L 4.15 mg/Kg 

61559 CCB CCB Arsenic 4.03 ~g/L 1.0075 mg/Kg 

;61559 CCB CCB Barium 0.512 ~g/L 0.128mg/Kg 

'61559 CCB CCB Beryllium 0.250 ~g/L 0.0625 mg/Kg 

61559 CCB CCB Cadmium 0.479 ~g/L 0.1198 mg/Kg 
, 
61559 CCB CCB Calcium 36.4 ~g/L 9.1 mg/Kg 

61559 CCB CCB Chromium 0.768 ~g/L 0.192 mg/Kg 

,61559 CCB CCB Cobalt 0.627 ~glL 0.15675 mg/Kg 

[61559 CCB CCB Iron 17.5 ~g/L 4.375 mglKg 

61559 CCB CCB Magnesium 20.6 ~g/L 5.15 mglKg 

61559 CCB CCB Manganese 0.569 ~g/L 0.14225 mg/Kg 

61559 CCB CCB Selenium 3.05 ~lg/L 0.7625 mg/Kg 

61559 CCB CCB Sodium 92.3 ~glL 23.075 mg/Kg 

61559 CCB CCB Vanadium 0.838 ~g/L 0.2095 mg/Kg 

61559 CCB CCB Zinc 2.25 Ilg/L 0.5625 mg/Kg 

61559 1200234Ei46 1200234646 LB Barium 0.025 mg/Kg 0.125 mg/Kg 

61559 1200234Ei46 1200234646 LB Cadmium 0.025 mg/Kg 0.125 mg/Kg 

61559 1200234646 1200234646 I.B Calcium 169 mg/Kg 8.45 mg/Kg 

61559 1200234646 1200234646 LB Zinc 0.208 mg/Kg 1.04 mg/Kg 

61559 1200234646 1200234646 LB Iron 0.833 mg/Kg 4.165 mg/Kg 

61559 1200234646 1200234646 LB Chromium 0.087 mg/Kg 0.435 mg/Kg 



UATA O'JALlTl' E. VALUATION SUMMAFIY 

TABLE 15 
Blank Contamination: Metals 
Charleston Naval Complex, lam! E, AOC 716 and lone r, AOe: 713, Charleston, Se: 

61560 CCB CCB Barium 0271 ~g/L U55 ~g/L 

61560 CCB CCB Cadmium 0,376 ~g/L 1,88 ~g/L 

61560 CCB CCB Beryllium 0,242 ~g/L 1,21 ~g/L 

61560 CCB CCB Calcium 215 ~g/L 107,5 ~g/L 
,~", -.----"'-~'" 

61560 CCB CCB Zinc :?O4 ~g/L 10,2 ~g/L 

61560 CCB CCB Iron 3,9 ~g/L 19,5 ~g/L 

61560 1200234652 '1200234652 LB Zinc 2,08 ~g/L lOA ~g/L 
. ,L,_ 

:61560 1200234652 : 1200234652 LB Iron 2,6 Ilg/L 13,°1l9/L 

61738 CCB CCB Barium 0,271 Ilg/L UI551l9/L 

61738 CCB CCB Cadmium 0,376 Ilg/L 1,881lg/L 

61738 CCB CCB Beryllium 0,242 Ilg/L 1,21 Ilg/L 

61738 CCB CCB Calcium :~15 Ilg/L 107,51lg/L 

61738 CCB CCB Zinc :~.O4 ~g/L 1(),2 ~g/L 

61738 CCB CCB Iron 3,9 ~g/L HI,5 ~g/L , 
;"".'" ~,~.~"-.,-----''''-,-- . 

61738 1200234652 200234652 LB Zinc 2,OB Ilg/L 1(1,4 1lg/L 

,61738 1200234652 200234652 LB Iron 2,6 Ilg/L 1 ,1.0 ~g/L 

61738 713EB001MI :61138002 EB Barium ** 12,3 Ilg/L 61.5 Ilg/L •• 
,.L, __ ,,,, 

,61738 713EB001MI '61138002 EB Calcium ** 16200 Ilg/L 81000 ~g/L •• 

61738 713EB001MI 61138002 EB Copper ** 1 O.~) Ilg/L 52,5 ~g/L •• 

61738 713EB001MI 61138002 EB Iron ** !JAB ~g/L 47A ~g/L •• 

61738 713EB001MI 61138002 EB Magnesium ** ~~240 Ilg /L 11200 ~g/L •• 

61738 713EB001MI 61738002 EB ManganeSE) ** 1.73 ~g/L 8,65 ~g/L •• 

61738 713EB001Ml 61738002 EB Nickel •• -'.95 Ilg /L 39,75 Ilg/L •• 

61738 713EB001MI 61138002 EB Potassium "* ?410 Ilg/L 12050 ~g/L •• 

61738 713EB001Ml 61738002 EB Sodium ** 21200 Ilg/L 1 06()00 ~g/L .. 

61738 713EB001MI 61738002 EB Vanadium ,,* 1.51l Ilg/L 7,9 Ilg/L •• 

----26-'--~ 



DATA QUAliTY EVALUATiON SUMMARY 

TABLE 15 
Blank Contami'1ation: Metals 
Charleston Naval Complex, Zone E, AOe 716 and Zone F, AOC 713, Charleston, SC 

61738 71:lEBOOl M1 61738002 EB Zinc ** 14,8 ~g/L 74 ~g/L .. 

61141 71 ,lEBOOl M1 61738002 EB Barium •• 12,3 ['giL 61.5 ~g/L •• 

61141 71 ,lEBOOl M1 61738002 EB Calcium ** 16200 ~g/L 81000 [!g/L •• 

: 
61741 713EBOO1M1 61738002 EB Copper ** 10,5 ['giL 52.5 f.g/L •• 

:61741 71 ,lEB001 M1 61738002 EB Iron .. 9,48 ~g/L 47,4 [!g/L .. 

'61741 71:!EBOOl M1 61738002 EB Magnesium .. 2240 11200 ~g/L .. 

61741 71 ,lEB001 M1 ,61738002 EB Manganese .. 1.73 8,65 ~g/L" 

61741 71 ,IEBOOI M1 61738002 EB Nickel ** 7,95 l·g/L 39,75 ['giL .. 

61741 71 ,IEBOOI M1 61738002 EB Potassium *~ 2410 [!g/L 12050 ['giL .. 

61741 713EB001 M1 61738002 EB Sodium ** 21200 [!g/L 1 06000 f.g/L •• 

61741 713EBOOI M1 61 I:JSOO2 teB Vanadium *> 1.58 ['giL 7,9 ftg/L .. 

'61l41 713EB001 M1 61738002 EB Zinc ** 14.8 [!g/L 74 [!g/L .. 

,61l41 1200234646 1200234646 LB 'Barium 0,025 mg/Kg 0,125 mg/Kg 

61741 1200234646 1200234646 LB Cadmium 0,025 mg/Kg 0,125 mg/Kg 

61741 1200234646 1200234646 LB Calcium 1.69 mg/Kg 8,45 mg/Kg 

61141 1200234646 1200234646 LB Zinc 0,208 mg/Kg 1,04 mg/Kg 

61741 1200234646 1200234646 LB Iron 0,833 mg/Kg 4,165 mg/Kg 

611'41 1200234646 1200234646 LB Chromium 0,087 mg/Kg 0,435 mg/Kg 

611'41 1200234646 1200234646 LB Sodium 8,19 mg/Kg 40,95 mg/Kg 

611'41 ICB ICB Barium 0,218 ftg/L 13,0 mg/Kg 

611'41 ICB ICB Cadmium 0,328 [!g/L 13,0 mg/Kg 

61741 CCI3 CCB Barium 0,512 ['giL 0,128 mg/Kg 

611'41 CCI3 CCB Cadmium 0,479 [!g/L 0,120 mg/Kg 

611'41 CCI3 GGB Beryllium 0.25 ftg/L 0,0625 mg/Kg 

611'41 CCI3 eCB CalCium 36,4 ftg/L 9,1 mg/Kg 

611'41 CCI3 eCB Zinc 2.25 ftg/L 0,5625 mg/Kg 

61741 CCI3 eCB Iron 17.5 [!g/L 4.375 mg/Kg 

---
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iABLE15 
Blank Contamination: Metals 
Charleston Naval Comp!t~x, Zon13 E, AGe 716 and Zone F, AGe 713, Charleston, SC 

61741 CCR CCB Magnesiurr1 20J) Iinil S 1S mn/Kn 
r;:;,' -- - - - - .. ';:}' . ';:} 

'61741 CCB CCB ManganesE:' 0.569 ~g/L 0.14:225 mg/Kg 

61741 CCB CCB Cobalt 0.854 ~g/L 0.2135 mg/Kg 

,61741 CCB CCB Aluminum 16.6 ~g/L 4.15 mg/Kg 

61741 CCB CCB Chromium 0.768 ~g/L 0.192 mg/Kg 

:61741 CCB CCB Sodium 92.3 ~g/L 23.075 mg/Kg 

61741 CCB CCB Vanadium 0.838 ~g/L 0.2095 mg/Kg 

.61741 CCB CCB Selenium :3.0S ~g/L 0.7625 mg/Kg 

64902 CCB CCB Barium 0.197 ~g/L 0.985 ~g/L 

'64902 CCB CCB Cadmium 0.333 ~g/L 1.665 ~g/L 

64902 CCB CCB Iron :'.8:l ~g/L 14.15 ~g/L 

64902 CCB CCB Lead 1.9~~ ~g/L 9.6 ~g/L 

64902 CCB CCB Magnesium !i.20 ~g/L 261lg/L 

64902 CCB CCB Mercury 0.07B9 ~g/L 0.3945 ~g/L 

64902 CCB CCB ,Nickel -LEi ~g/L 5.751'g/L 

,64902 CCB CCB 'Sodium 85.9 ~g/L 429.5 ~g/L 

,64902 1200280184 1200280184 LB Iron 2.30 1'9/L 11:.5 1'9/L 

,64902 1200280184 1200280184 LB Mercury 0.077 ~g/L 0.385 ~g/L 

64902 1200280184 1200280184 LB Sodium 605 1'9/L 302.5 I'g/L 

64902 037EW001M2 64902002 EB Aluminum 45.B ~g/L 229 ~g/L 

64902 037EW001M2 :64902002 EB Calcium :20.9 ~.g/L 1 04.5 ~g/L 

64902 037EW001M2 '64902002 EB Mercury 0.071 ~g/L 0.:l55 ~g/L 

64902 037EW001M2 64902002 EB Sodium 43.:2 ~g/L 216 ~9/L 

** Results from equipment blank 713E1300lM1 (61738002) were not used to qualify data for 
blank contamination. Potable water was used for the equipment blank sample, therefore the 
results were considered to be anomalous and not consistent with analyte levels typically 
found in equipment blank samples. 
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TABLE 16 

DATA QUAliTY EVALUATiON SUMMARY 

If a target paramell'r dl'tl'nnlnl'd to be a (orrunon contaminant was reported in a field 
sarnpJe, and the concentr(1t1on \-vas bel,}\-\, the level determined to be due to blank 
contamination, the foUowmg actions were taken' 

• If the concentration was above the reporting limit, the numeric result was unchanged, 
hut it was f1agged "II", (is undetected. 

• If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting lirrtit, a..T1d it \vas flagged "U", as undetected. 

The results qualifll'd ,hl!' to 1 ,J,ll1k contamination are listed in Attachment 1. 

Recoveries - MS/MSD and LCS 
All Matrix Spike (MS), Malrix Spike Duplicate (MSD), and Laboratory Control Sample (LCS) 
recoveries were withm ,\cceptable quality conlrollimits, except as noted in Table 16 below. 

MS/MSD, and LCS Recoveries and RPDs Out of QC limits: Metals 
Charleston Naval Complex, Zone E, AOC 716 and Zone F. AOC 713, Charleston, SC 

Potassium 68S I 382' 80-120 

Selemum 85.7/72.9' 80-120 

Barium 1934'/136.2' 80-120 61559001 Detects only 

Nickel 1988'/178.3' 80-120 

Chromium 89.61 125.3' 80-120 

.J 

Mercury -12.8' 1 -62.5' 80-120 61559001 Detects-J, non-
detects-R 

61741 716VAOS1 M1 Antimony 71.8' 162S 80-120 61741 - All Detecls-J, non· 
MS/MSD detects-U.I 

Potassium 68S 1382' 80-120 

Selenium 85.7172.9' 80-120 

Barium 1934' 11362' 80-120 61741 - All Detects only .J 

Nickel 198.8' 1 178.3' 80-120 

ChromllHn 89.61 125.3' 80-120 

Mercury 143.8' 1 1283' 80-120 

, 
- out of control limits 

-------~------
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Rejected Data 
TIle majorit"j of reje(ted data were associated with fe-runs iUld dilutions (you can only have 
a single valid result per parameter per sample). I-!owever, there were selected results 
qualified as "R", rejected, due to associated QC parameters out of criteria. The rejected data 
are summarized in Table 17 below. 

TABLE 17 
Data Qualification Summary: Rejected Data 
Charleston Naval Complex, Zone E, AOC 716 and Zone F, AOC 713, Charleston, SC 

61967 713GP001M1 VOA 2·Chloroelhyl vinyl ether 5 u 5 R U(l/L 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone E, AOC 716 
and Zone F, AOC 71.3 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 conside:ced usable as qualified. 

As discussed above, there were specific results that were rejected, in which the data cannot 
be used. With the exception of these results, the validation review demonstrated that the 
analytical systems were generally in control and the data can be used in the decision making 
process. 
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Appendix E 



PROJECT NUMBER IOPTNUMBER 

.CH2MHILL 
158814 F113GPOOl page_l~oI~l~ - DPT GROUNDWATER SAMPLE LOG 

PROJECT: Charleston Naval Comp~x, Charleston, SC LOCATION: Charleston, SC NORTHING: 374280_ t 

ELEVATION: NA DRIUING CONTRACTOR: Prosonic Corporation license II 1435 EASTlNG: 231932L6 

DRILLING METHOD AND EQUIPMENT USED: Geop_ Direct-Push Sampling, 4 It screen 

START: 0611112002 END: 0611112002 LOGGER: D. GatesINVR 

SAMPLING DEPTH COMMENTS 

DEPTH BELOW ABANDONMENT METHOD 
SURFACE (FT) SCREEN INTERVAL TESTS. INSTRUMENTATION 

SOil DESCRIPTON. IF VISIBLE 

- -

-

- -

- -

5 - ~ 

-

-

-

- -

10 - --

-

-

-

- -

15 - -

-

- -

- -

Top of Samolina Interval -

20 - ~ 

- -

-

Bot1Dm of Sampling Interval 

After sampling the boring was prEISSIJre grouted from bottom 10 lop with Type 1 Portllllld Cement 

- -

25 - -

- -

- -

- -

- -

30 -

-



PROJECT NUMBER )DPTNUMBER 

.CH2MHILL 
158814 F713GPOO2 page 1 01 1 - DPT GROUNDWATER SAMPLE LOG 

PROJECT: Charleston Naval Complex, Charleston, se LOCATION: Charleslon, SC NORTHING: 374288.4 

ELEVATION: NA DRILLING CONTRACTOR: Prosonic Corporation License 1# 1435 EASTING: 2319300.6 __ 

DRIUING METHOD AND EQUIPMENT USED: Geop,obe Direct-Push Sampling, 4 fI screen 

START: 0611112002 END: 0611112002 LOGGER: D. Gate&'NVR 

SAMPLING DEPTH COMMENTS 

DEPTH BELOW ABANDONMENT METHOD 
SURFACE (FT) SCREEN INTERVAl TESTS, INSTRUMENTATION 

SOil DESCRIPTION, IF VISIBLE 

-

- -

- -

- -

5 - -

- -

-

- -

- -

10 - -

- -

- -

-

- -

15 - -

-

-

-

Top of Sampling Interval 

20 _ -

- -

--

Bottom of Sampling In!elval 
After sampling the boring was pressure grootOO from bottom to top with Type 1 PoI1Iand Cement 

-

25 - -

-

-

-

--

30 - --

--



PROJECT NUMBER IOPTNUMBER 

.CH2MHILL 
158814 F713GPOO3 p.,. 1 01 1 - DPT GROUNDWATER SAMPLE LOG 

PROJECT: Charleston Naval Complex, Charleston, SC LOCAnoN: Charleston, SC NORTHING: 374280.7 

ELEVAnON: NA DRILLING CONTRACTOR: Prosonic Corporation License # 1435 EASTING: 2319304.6 

DRILLING METHOD AND EQUIPMENT USED: Geoplobe Direct·Push Sampling, 4 ft screen 

START: 0611112002 END: 0611112002 LOGGER: D. GatesINVR 

SAMPLING DEPTH COMMENTS 

DEPTH BELOW ABANDONMENT METHOD 
SURFACE (FT) SCREEN INTERVAl TESTS, INSTRUMENTATION 

SOIL DESCRIPTION, IF VISiBlE 

- -

- -

- -

- -

5 
~ -

- -

-

-

- -

10 
~ -

- -

- -

- -

-

15 
~ -

- -

- -

-

Top of Sampling Interval -
20 
~ -

- -

- -

Bottom 01 Samp/"IOQ Interval -
After sampling !he boring was pressure ~ouIed from bottom to top with Type 1 Portland Cement 

- -

25 
~ -

- -

-

- -

- -

30 
~ -

-
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Analytical Data Summary 

VOCs, OWS Water 
AOC716 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1.1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l.2-Dichloroethene 
1.1-Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l.2-Dichloroethylene 
1.2-Dichloroethene (total) 
Chloroform 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
1.2-Dichloroethane 
Benzene 
Trichloroethylene (TeE) 
1.2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l.3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l.3-Dichloropropene 
1.1.2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+pXylene 
o-Xylene 
Xylenes. Total 
Styrene 
Bromoform 
1.1.2.2-Tetrachloroethane 
1.3-Dichlorobenzene 
l,4-Dichlorobenzene 
1.2-Dichlorobenzene 
1.2,4-Trichlorobenzene 
1.2.3-Trichlorobenzene 

StationlD E716ZAOS 1 I 
"··-1 

SamplelD 716ZAOS1Ml ! 
DateCo"ected ·----675i20~--i 
DateExtracted 6/11/2002 I 
DateAnalyzed 6111/2002 -==1 
SDGNumber 61560 I 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5 U 

5 U 

5 U 
10 U 
5 U 
5 U 
5 U 
10 U 
5 U 
5 U 

-.--=---+'~-"'-
5 U 
5 U 

10/03/2002 3:13 PM 

Page 1 



Analytical Data Summary 

SVOCs, OWS Water 
AOC716 

Parameter 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) 
2-Chlorophenol 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
Bis(2-Chloroisopropyl)Ether 
2-Methylphenol (o-Cresol) 
N-Nitrosodi-n-propylamine 
3-MethylphenoIl4-Methylphenol (mp-Cresol) 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
3-Nitroaniline 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyt Phenyl Ether 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
Diphenylamine 

StationlD E716ZAOS1 1 
SamplelD 716ZAOS1M.l_._l 

DateColiected 6/5/20021 
DateExtracted r---:6:7./6="/2"'o=-=o"=2c-.-_-_---l

1 DateAnalyzedl-_-=617~/2:;;0~02~ 
SDGNumber 61560 ==:l 

Units 
uglL 
ug/L 
ug/L 
uglL 
ug/L 
uglL 
ug/L 
uglL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uglL 
uglL 
uglL 
ugll 
ugll 
ugll 
ug/L 
ug/L 
uglL 
ug/L 
ug/L 
uglL 
uglL 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 
uglL 
ug/L 
uglL 
ug/L 
ug/L 
ug/L 
ug/L 
uglL 
ug/L 

9.7 U 1----,:.'::;----1f:":---.---
9.7 U 

t---:~-+.=:-------
9.7 U 

9.7 U , 
-_._ .•• 'OJ 

9.7 U ! 
9.7 U i 
9.7 u_l 
10.7 J --1 

H ~ ______ I 
9.7 U i 

9.7 U -.-J 
9.7 U I 

1~9~.7 --+,,:U:-=jl 
9.7 U 

48.5 U 
9.7 U 

1 ___ 4.;.;8;:.;.5=---+'U,O-___ _ 
48.5 U 

10/03/2002 3: 13 PM 

Page 2 



Analytical Data Summary 10/03/20023:13 PM 

SVOCs, OWS Water StationlD E716ZAOS1 ___ . J 
AOC716 SamplelD 716ZAOS1M1 i 

DateColiected 6/5/2002 I 
DateExtracted 6/6/2002 , 

DateAnalyzed 
f-

61712002 --
SDGNumber 61560 

Parameter Units 
4-Bromophenyl Phenyl Ether ug/L 9.7 U 
Hexachlorobenzene ug/L 9.7 U 
Pentachlorophenol ug/L 48.5 U 
Phenanthrene uglL 9.7 U 
Anthracene ug/L 9.7 U 
Di-n-butyl Phthalate uglL 9.7 U ---
Fluoranthene ug/L 9.7 U 
Pyrene ug/L 9.7 U --
Benzyl Butyl Phthalate ug/L 9.7 U I 
Benzo(a)Anthracene ug/L 9.7 U "I 
3,3'-Dichlorobenzidine uglL 19.4 U --~ 
Chrysene ug/L 9.7 U 
bis(2-Ethylhexyl) Phthalate uglL 9.7 U I 

Di-n-octylphthalate uglL 9.7 U 
Benzo(b)Fluoranthene uglL 9.7 U 
Benzo(k)Fluoranthene uglL 9.7 U 
Benzo(a)Pyrene uglL 0.97 U 
Indeno(1,2,3-c,d)pyrene ug/L 9.7 U 
Dibenz(a,h)anthracene uglL 9.7 U ... -------j 
Benzo(g,h,i)perylene uglL 9.7 U .j 
Carbazole uglL 9.7 IU I 

Page 3 



Analytical Data Summary 10/03/2002 3: 13 PM 

Pesticides, OWS Water StationlD 
""GZAD" ~ AOC716 SamplelD 716ZAOS1M1 

DateColiected 6/5/2002 
DateExtracted 61712002 
DateAnalyzed 611212002 

, 

--1 SDGNumber 61560 
Parameter Units 
Aldrin ug/L 0.04 U 
Alpha BHC (Alpha Hexachlorocyclohexane) ug/L 0.04 U -
Alpha-chlordane ug/L 0.04 U -_ .. _--' .. ' 
Beta BHC (Beta Hexachlorocyclohexane) ug/L 0.04 U 
Chlordane ug/L 0.4 U 
Delta BHC (Delta Hexachlorocyclohexane) ug/L 0.04 U 
Dieldrin ug/L 0.08 U 
Endosulfan I ug/L 0.04 U 

--, , 
oJ 

Endosulfan II ug/L 0.08 U ---~ 
Endosulfan Sulfate ug/L 0.08 U ~ Endrin Aldehyde ug/L 0.08 U ! 

Endrin Ketone ug/L 0.08 U 
, 

Endrin ug/L 0.08 U 
Gamma BHC (Lindane) ug/L 0.04 U ~ Gamma-chlordane ug/L 0.04 U 

~ 
Heptachlor Epoxide ug/L 0.04 U -1 Heptachlor ug/L 0.04 U 
Methoxychlor ug/L 0.38 U 

, 
p,p'-DDD ug/L 0.08 U ~ p,p'-DDE ug/L 0.08 U 1 
p,p'-DDT ug/L 0.08 U 

, 
I 

Toxaphene ug/L 2.5 U 

Page 4 



Analytical Data Summary 1 0/03/2002 3: 13 PM 

PCBs, OWS Water StationlD E716ZAosi-~- 1 
AOC716 SamplelD -716ZAOS1M1 J 

DateColiected 6/5/2002 ! 
DateExtracted 61712002 -i _._.- '-, 

6/10/2002 DateAnalyzed 
1 .•.. -

SDGNumber -- 61560 J 
Parameter Units 
PCB-1016 (Arochlor 1016) uglL 1 IU ! ., 
PCB-1221 (Arochlor 1221) uglL 1 iu ! 
PCB-1232 (Arochlor 1232) uglL --+---fu--=-~ PCB-1242 (Arochlor 1242) ug/L 
PCB-1248 (Arochlor 1248) uglL 1 lu .---] 
PCB-1254 (Arochlor 1254) ug/L 2 v--l PCB-1260 (Arochlor 1260) uglL 2 --

Page 5 



Analytical Data Summary 10/03/2002 3:13 PM 

Metals, OWS Water StationlD E716ZAOSl -- E716ZAOSl I -----
AOC716 SamplelD 716ZAOS1Ml 716ZAOS1Ml I 

DateColiected 6/5/2002 6/5/2002 -1 
DateExtracted 6/13/2002 6/18/2002 I 
DateAnalyzed 6/14/2002 6/18/2002 =:J SDGNumber 61560 61560 

Parameter Units 
Aluminum ug/L 110 IJ ! 
Antimony ug/L 

r--- . ~:~;-. T~-·~~ Arsenic ug/L 
,...------

Barium 
. 

246 .I=-ug/L 
Beryllium ug/L 

-. 

~:~:; .:.~ .-.~ Cadmium ug/L 
Calcium ug/L 

--_. 
42000 = 

Chromium, Total ug/L 
-.--- 1.68 ::r--·-·-i 

Cobalt ug/L I 0.581 ~-- ·1iJ-~---

Copper ug/L 72.6.--1= 
Iron ug/L 1520 1-. __ . __ .. - ----------.~-.-.--. 
Lead ug/L 10.6 = 
Magnesium ug/L 221q_.·.~~_..:-= 
Manganese ug/L ~.~~ --I~ .---Nickel ug/L 
Potassium ug/L 3280 +.r-·a Selenium ug/L _. 2.94 

I
J 

Silver ug/L 1.15 IU -_. __ . _.,._----- 1-- T----l Sodium ug/L -- 5780 _. = .----1 
Thallium ug/L 4.99._~-.~ Vanadium ug/L 1.58 J 
Zinc ug/L 225 .~.--

It)- .,-~--
Mercury ug/L 0.04 J __ .. _ 

Page 6 



Analytical Data Summary 10/03/20023:13 PM 

VOCs, OWS Sediments 
AOC716 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1,1-Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,1 ,1-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 
Dibromochloromethane 
Ch lorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-T richlorobenzene 

StationIDf--_~716VAOSl 
SamplelD 716VAOS1M3 

DateColiected 7/9/2002 
DateExtracted 7/1212002 
DateAnalyzed _ 7/1212002 

SDGNumber 63281 
Units 

~~18~.~6 __ +'U~ _____ __ 
l--_l::::8::;:.6'---FU _______ --

18.6 U 

ug/kg 
ug/kg 
ug/kg 
uglkg 
uglkg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/kg 
uglkg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

~--l-7-3----'--18.6 U 
9.3 U 

41.6 ,J 
9.3 U 

1--~9~.3,---+U~ __ ___ 
1-~9.:;;-3 _-fU~_._ .. __ 

f-- 198~6 ~J ---- --
11.1 J 
9.3 U ___ _ 
9.3 U 
9.3 U 
9.3 IU 
9.3 U 
9.3 U 
9.3 U 
9.3 U 
9.3 U 

1--~9.:.::3, U 
1--~18~.6~-+U:::J'--- _ .. __ 

9.3 U 
18.6 U 
3.8 J 

I--;::~:~;:--t~--.-~--·--] 
18.6 U 
9.3 U ____ _ 
9.3 U 
9.3 U 

Page 7 



Analytical Data Summary 

VOCs, OWS Sediments StationlD 
AOC716 SamplelD 

DateCollected 
DateExtracted 
DateAnalyzed 

SDGNumber 
Parameter Units 
Chloromethane uglkg 
Vinyl chloride uglkg 
Bromomethane uglkg 
Chloroethane uglkg 
1,1-Dichloroethene uglkg 
Acetone ug/kg 
Carbon Disulfide ug/kg 
Methylene Chloride uglkg 
trans-l,2-Dichloroethene ug/kg 
1,1-Dichloroethane uglkg 
Vinyl acetate ug/kg 
Methyl ethyl ketone (2-Butanone) uglkg 
cis-l,2-Dichloroethylene uglkg 
1 ,2-Dichloroethene (total) uglkg 
Chloroform uglkg 
1,1,1-Trichloroethane uglkg 
Carbon Tetrachloride ug/kg 
1,2-Dichloroethane ug/kg 
Benzene uglkg 
Trichloroethylene (TCE) ug/kg 
1,2-Dichloropropane uglkg 
Bromodichloromethane uglkg 
2-Chloroethyl vinyl ether uglkg 
cis-l,3-Dichloropropene uglkg 
Methyl isobutyl ketone (4-Methyl-2-pentanone) uglkg 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+pXylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1 ,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
1 ,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
uglkg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
uglkg 
ug/kg 

10/03/20023:13 PM 

-- E716VAO§1-:=J 
716VAOS1Ml --1 

6/5/2002 -
611212002 --
611212002 

61559 

15.5 SUJ 
15.5 SUJ 
15.5 SUJ 
15.5 SUJ 
7.8 SUJ 

70.6 SJ 
7.8 SUJ 

___ Jo8 SUJ 
1-_ 7.8 SUJ 

7.8 SUJ 
15.5 iSUJ 
16.7 ISJ 
7.8 SUJ 
7.8 SUJ 
7.8 SUJ -
7.8 SUJ 
7.8 SUJ 
7.8 iSUJ 
7.8 SUJ ._.-
7.8 SUJ 
7.8 SUJ 
7.8 SUJ 
15.5 SUJ 
7.8 SUJ 
7.8 SUJ 
2.7 SJ 

1--
7.8 SUJ 
7.8 SUJ 
15.5 SUJ 
0.73 SJ 
7.8 SUJ --
7.8 SUJ --

1-"--
1.6 SJ 
7.2 SJ - .. ---. .. _,-
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Analytical Data Summary 10/03/20023:13 PM 

SVOCs, OWS Sediments StationlD E716VAOS1 
AOC716 SamplelD _J16VAOS1M1 

DateColiected 6/5/2002 
DateExtracted Bn/2002 
DateAnalyzed 6/8/2002 --
SDGNumber 61559 

Parameter Units 
Benzo(g,h,i)Perylene uglkg 503 UJ 
Phenol uglkg 503 UJ 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) uglkg -".- 503 U 
Bis(2-Chloroisopropyl)Ether ug/kg 503 U 
2-Chlorophenol uglkg 503 U 
1,4-Dichlorobenzene uglkg 503 UJ 
Benzyl alcohol uglkg 503 U 
1,2-Dichlorobenzene ug/kg --gro-- 'U 

1,3-Dichlorobenzene uglkg 503 U _.---------
2-Methylphenol (o-Cresol) uglkg 503 U --.. ---
N-Nitrosodi-n-propylamine uglkg 503 UJ 
3-MethylphenoI/4-Methylphenol (mp-Cresol) uglkg 503 U -
Hexachloroethane uglkg 503 U 
Nitrobenzene uglkg 503 U --,._--- ._----
Isophorone uglkg 503 U -----
2-Nitrophenol uglkg 503 U 
2,4-Dimethylphenol uglkg _,503 . U 
bis(2-Chloroethoxy) Methane uglkg 503 U ----
2,4-Dichlorophenol uglkg 503 U 
Benzoic acid uglkg 2440 UJ 
1,2,4-Trichlorobenzene uglkg 503 U ---_. 
Naphthalene uglkg 503 IU 
4-Chloroaniline uglkg 503 U 

, 

Hexachlorobutadiene uglkg 503 U 
4-Chloro-3-methylphenol uglkg 457 U 
2-Methylnaphthalene ug/kg 56.8 J ------
Hexachlorocyclopentadiene uglkg 503 UJ 
2,4,6-T richlorophenol uglkg 503 U 
2,4,5-T richlorophenol uglkg 2440 U 
2-Chloronaphthalene uglkg _503 ___ U 
2-Nitroaniline uglkg 503 U ------
3-Nitroaniline ug/kg U 2440 
Dimethyl Phthalate ug/kg 

1-------
162 J 

2,6-Dinitrotoluene ug/kg 
1--.- --"-

503 U 
Acenaphthylene ug/kg 

1---------
503 U 

Acenaphthene ug/kg =:.'TT~ 2,4-Dinitrophenol ug/kg 2440 IU 
Dibenzofuran uglkg ~=-=1~- -+~----- , 2,4-Dinitrotoluene uglkg 

---.~ --!~-.---~,~--~--! 

Diethyl Phthalate ug/kg 

~:-14~1 = ~~ I 4-Nitrophenol uglkg 
Fluorene uglkg 23] J I ----- ------- +------j 
4-Chlorophenyl Phenyl Ether ug/kg 503 iU I 
4,6-Dinitro-2-methylphenol ug/kg hi 

--------.-~-

2440 -~ - ,-

4-Nitroaniline ug/kg 2440 U 

DST J16.LP020829 nW.xls 1 SVOA.SOJinal Page 9 



Analytical Data Summary 10/03/2002 3: 13 PM 

___ M ____ ~ 

SVOCs, OWS Sediments StationlD E716VAOS1 - -_ ... - -,-

AOC716 SamplelD 716VAOS1M1 
DateCollected 6/5/2002 ----
DateExtracted 61712002 --
DateAnalyzed 6/8/2002 

SDGNumber 61559 
Parameter Units -----------------
Diphenylamine uglkg ____ ~03 __ J-'L ___ 
4-Bromophenyl Phenyl Ether ug/kg 503 iU 1-- -------+-c-----
Hexachlorobenzene ug/kg 503 !U --- ------,------
Pentachlorophenol ug/kg 2440 iU 
Phenanthrene ug/kg --15S---iJ 

Anthracene uglkg ~_~J~F3~---Di-n-butyl Phthalate ug/kg 
Fluoranthene ug/kg 256 iJ 

----~"---+ 
Pyrene ug/kg 20t iJ -----------t=-----
Benzyl Butyl Phthalate ug/kg --~~o.¥---IJ Benzo(a)Anthracene ug/kg ------------
3,3'-Dichlorobenzidine ug/kg 1000 iU 

.-----.--~ 
Chrysene ug/kg I-~----JL bis(2-Ethylhexyl) Phthalate ug/kg 

I--·ii;:~ I~ Di-n-octylphthalate ug/kg 
Benzo(b)Fluoranthene ug/kg 
Benzo(k)Fluoranthene ug/kg 

r-- s03 ---1U---
-----.---~ 

Benzo(a)Pyrene ug/kg 168 iJ -- --- -,- -------
Indeno(I,2,3-c,d)pyrene ug/kg 503 iUJ 
Dibenz(a,h)anthracene ug/kg 

1----
50a

--ifjJ 
,,,.-

Carbazole uglkg 503 ,U 
~------.~-
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Analytical Data Summary 1 0/03/2002 3: 13 PM 

Pesticides, OWS Sediments StationlD E716VAOS1 
AOC716 SamplelD -f16VAOS1M1 

DateColiected 6/5/2002 
DateExtracted 6nt2002 
DateAnalyzed - ---6/13/2002 

---------
SDGNumber __ 61559 

Parameter Units 
Aldrin ug/kg 9.9 U 
Alpha BHC (Alpha Hexachlorocyclohexane) ug/kg 9.9 U -------
Alpha-chlordane ug/kg 9.9 U 

--,---~-... "~~ 
Beta BHC (Beta Hexachlorocyclohexane) ug/kg 9.9 U 
Chlordane ug/kg 98.7 U 
Delta BHC (Delta Hexachlorocyclohexane) ug/kg 9.9 U ----------
Dieldrin ug/kg 19 iU "--"----
Endosu~an I ug/kg 9.9 IU -------r,-;---
Endosulfan II ug/kg 19 U ----- -- ---~--
Endosulfan Sulfate ug/kg 19 U 

~---
Endrin Aldehyde ug/kg 19 U 
Endrin Ketone ug/kg 19 U 
Endrin ug/kg 19 t!L ____ 
Gamma BHC (Lindane) ug/kg 9.9 U 

-'''"-'""--- -'"" 

Gamma-chlordane ug/kg 9.9 U 
Heptachlor Epoxide ug/kg 9.9 U 
Heptachlor ug/kg 9.9 U 
Methoxychlor ug/kg 98.7 iU 
p,p'-DDD ug/kg 19 ------- U .:::,.----
p,p'-DDE ug/kg 19 U 
p,p'-DDT ug/kg 19 U 
Toxaphene ug/kg =-_~~1:~ ___ .llJ_ 
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Analytical Data Summary 10103/2002 3:13 PM 

PCBs, OWS Sediments StationlD -- E716VAC>.~ _.1 
AOC716 SamplelD 716VAOS1M1 

1 -
DateColiected 6/5/2002 
DateExtracted 6f712002 i 
DateAnalyzed 6/10/2002 ·'1 

-- - j 

SDGNumber 61559 
, 
I ___ ,._.1 

Parameter Units 
PCB-1016 (Arochlor 1016) ug/kg 251 U -1 
PCB-1221 (Arochlor 1221) ug/kg 251 U i . __ -1 

PCB-1232 (Arochlor 1232) ug/kg 251 U I 

PCB-1242 (Arochlor 1242) ug/kg 208 J -I 
PCB-1248 (Arochlor 1248) ug/kg 251 U I 
PCB-1254 (Arochlor 1254) ug/kg 141 J I 
PCB-1260 (Arochlor 1260) ug/kg '-- 369 J -] 
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Analytical Data Summary 10/03/20023:13 PM 

Metals, OWS Sediments 
,---

StationlD E716VAOSl I E716VAOSl 
AOC716 SamplelD 716VAOS1Ml 716VAOS1Ml 

DateColiected 6/5/2002 6/5/2002 
DateExtracted 611212002 6/17/2002 
DateAnalyzed 

1--- 6/13/2002 6/19/2002 
SDGNumber 61559 61559 ::::J 

Parameter Units 
Aluminum mg/kg 2280 = 
Antimony mg/kg 

r------
1_36 J 

----

Arsenic mg/kg 
r----- -----

1.97 J 
Barium mg/kg 

1--------- -------
65.1 J 

Beryllium mg/kg 
1---

0.144 U 
Cadmium mg/kg 1.45 U -
Calcium mg/kg 11100 = 
Chromium, Total mg/kg 103 J 

--.,-----.-~ 

Cobalt mg/kg 3.39 J -.. -... ----.-.. - --- --
Copper mg/kg 357 = 
Iron 

-- -r-----
mg/kg 17000 = 

Lead mg/kg 293 = 
Magnesium mg/kg 1370 J --
Manganese mg/kg 165 = --------_.- .-
Nickel mg/kg 25.5 J 
Potassium mg/kg 

-------1----- ----
419 J 

Selenium mg/kg 0.433 J 
Silver mg/kg 

~-- -
0.572 J 

Sodium mg/kg 
---._---r---' 62.8 J -.. 

Thallium mg/kg 0.73 U --.. 
Vanadium mg/kg ! 11 J 
Zinc mg/kg I 3360 = 
Mercury mg/kg --'0.314 IJ ---', ________ l ________ L 
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Analytical Data Summary 10103/20023:14 PM 

Metals, Groundwater StationlD 
-"---"-"-~"-' _ .. ,- -, 

LE037GWOOI I --~~~~o6f~1----+ AOC716 SamplelD 037GW001M2 
DateCollected 8/5/2002 8/5/2002 
DateExtracted 8/9/2002 8/9/2002 
DateAnalyzed 8/21/2002 ._-.-- 8/1212002 

SDGNumber 64902 64902 - -
Parameter Units 
Aluminum ug/L 

843 = i= :=.------
Antimony ug/L -- 4.79 U ._____ • __________ ~ 

Arsenic ug/L 15.6 ,= , I 
Barium ug/L 27.3·-tr- _ ----- ----6 
Beryllium ug/L 0.185 =w.=-----+----
Cadmium ug/L 

1 ~o~~o ~==--=r----- i Calcium ug/L i-- - - - --._. ---1 
Chromium, Total ug/L 2.1 lJ I 
Cobalt 0.581 ._11[: . . "---"-ug/L 

~ .-.-~. _._--
Copper ug/L 11.6 J 
Iron ug/L 4590 ~--.-- ._m ____ 
Lead ug/L 5.42 U ----
Magnesium ug/L 34500 = 

~~--------~" 

Manganese ug/L 578 = 1 -
Nickel ug/L 9.95 J I 

Potassium ug/L 
-- _._----_._-

J 19200 ~ ______ • __ 

Selenium ug/L 2.67 ~ 
Silver ug/L 1.15 U 
Sodium ug/L 147000 _ ~ ___ + Thallium ug/L 4.99 'u 
Vanadium ug/L 2_36 J -----
Zinc ug/L 81.9 -

Mercury ug/L 
--t-- 0.071 U I 

---
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Analytical Data Summary 10103/20023:14 PM 

PCBs, Groundwater StationlD LE037GW001 ---·~l 

AOC716 SamplelD 037GW001M2 
~I 

i 
DateColiected 8/5/2002 

>_.°

1 
DateExtracted 818/2002 
DateAnalyzed 8/1212002 

SDGNumber 64902 
Parameter Units 
PCB-1 016 (Arochlor 1016) ugIL -- 1 IU ~--1 PCB-1221 (Arochlor 1221) ugIL 1 IU 

-~ 

,lL~~=l PCB-1232 (Arochlor 1232) ug/L 1 
PCB-1242 (Arochlor 1242) ug/L 1 U i 
PCB-1248 (Arochlor 1248) ug/L 1 U I 
PCB-1254 (Arochlor 1254) ug/L 2 U --~--I 
PCB-1260 (Arochlor 1260) ug/L 2 U J 
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Analytical Data Summary 10/03/2002 3: 14 PM 

Pesticides, Groundwater StationlD LE037GW001 _-::j 
AOC716 SamplelD 037GW001M2 

DateColiected 

~~ DateExtracted 8/8/2002 
DateAnalyzed 8/1212002 

SDGNumber 64902 

"- .... ' 

Parameter Units 
Aldrin ug/L 0.044 U 
Alpha BHC (Alpha Hexachlorocyclohexane) ug/L 0.044 U ._-.-
Alpha-chlordane ug/L 0.044 U ----.-
Beta BHC (Beta Hexachlorocyclohexane) ug/L 0.044 U --Chlordane ug/L 0.44 U 
Delta BHC (Delta Hexachlorocyclohexane) ug/L 0.044 U --
Dieldrin ug/L 0.088 U , 
Endosulfan I ug/L 0.044 U --§ Endosulfan II ug/L 0.088 U 
Endosulfan Sulfate ug/L 0.088 U 
Endrin Aldehyde ug/L 0.088 U .. _--
Endrin Ketone ug/L 0.088 U 
Endrin ug/L 0.088 U --
Gamma BHC (Lindane) ug/L 0.044 U --
Gamma-chlordane ug/L 0.044 U 
Heptachlor Epoxide ug/L 0.044 U --
Heptachlor ug/L 0.044 U --
Methoxychlor ug/L 0.42 U -
p.p'-DDD ug/L 0.088 U 

.. -
p,p'-DDE ug/L 0.088 U --
p,p'-DDT ug/L 0.088 U 
Toxaphene ug/L 2.7 U --
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Analytical Data Summary 

SVOCs, Groundwater 
AOC716 

Parameter 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) 
2-Chlorophenol 
Benzyl alcohol 
Bis(2-Chloroisopropyl)Ether 
2-Methylphenol (o-Cresol) 
N-Nitrosodi-n-propylamine 
3-MethylphenoV4-Methylphenol (mp-Cresol) 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-T richlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
3-Nitroaniline 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl Phenyl Ether 
4,6-Dinitro-2-methylphenol 
4-Nilroaniline 
Diphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

,--c-~~---,----

StationlD LE037GW001 ' 
SamplelD -_--_037GWOO1 M2 ~I! 

DateColiected 815/2002 
DateExtracted 818/2002 \ 
DateAnalyzed 8/9/2002 i 

SDGNumber 64902----~ 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1-__ 1~0:::.2:-tU:"""", __ ' 
10.2 U 1 

f- 10.2 U j 
, . __ 1:,.o0::;.2=---+'U'--__ .! 
r 10.2 U J 
1---cc1 0::::.2=-_+U~ __ .; 

10.2 U I 
10.2 U 
10.2 U j 

_10.2 U I 
10.2 U I 

1---cc10::::.2=---+,U,,-__ J 
1---:-10;;;.c:::2_+=U:--___ j 
1--,;.:1 O:-:.2=---tU~ ___ --, 

1---:..;1 0~.2=--tU~----i 
51 U i 

10.2 U 
10.2 U I 
10.2 U 
10.2 U 
10.2 U 
10.2 UJ 
10.2 U __ I 
51 U 

10.2 U 
51 U 
51 U 

_. 10.2 U 
10.2 U 
10.2 'U 

10/03/2002 3: 14 PM 
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Analytical Data Summary 10/03/2002 3: 14 PM 

SVOCs, Groundwater StationlD LE037GW001 J 
AOC716 SamplelD 037GW001 M2 :j 

DateCol\ected 8/5/2002 
DateExtracted 8/8/2002 
DateAnalyzed 819/2002=1 

SDGNumber 64902 
Parameter Units 
Anthracene ug/L 10.2 U ! 
Di-n-butyl Phthalate ug/L 10.2 U I 
Fluoranthene ugiL 10.2 U l 

-,-{ 

Pyrene ug/L 10.2 U I 
Benzyl Butyl Phthalate ug/L 10.2 U J 
Benzo(a)Anthracene ugiL 10.2 U J 
3,3'-Dichlorobenzidine ugiL 20.4 U ! ---1 
Chrysene ug/L 10.2 U I 
bis(2-Ethylhexyl) Phthalate ug/L 10.2 U I 
Di-n-octylphthalate ug/L 10.2 U -1 Benzo(b)Fluoranthene ugiL 10.2 U - , 
Benzo(k)Fluoranthene ugiL 10.2 U J 
Benzo(a) Pyrene ugiL 1 U ! 
Indeno(1,2,3-c,d)pyrene ug/L 10.2 U 

=J Dibenz(a,h)anthracene ugiL 10.2 U 
Benzo(g,h,i)Perylene ug/L 10.2 U 
Carbazole ug/L 10.2 U ! 
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Analytical Data Summary 

VOCs, Groundwater 
AOC716 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1,1-Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-DichloroethYlene 
1 ,2-Dichloroethene (total) 
Chloroform 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-1,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+pXylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1 ,3-Dichlorobenzene 
l,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

--;-;=;===~:;--"' 
StationlD ____ -=L::::E::::O""37:cG:=oW~0,,,071 --il 
SamplelD 037GWOOl M2 I' 

DateCollected f-_-=8/,:,:5:.::/2",0702=:-__ ~1 
DateExtracted 1-_-:8",/9:,:/2:::0~0",2:--_-1 
DateAnalyzed 8/9/2002 ____ J 
SDGNumberf-___ ,:;:6,:,49;:cO;::2=--__ 1 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugIL 
ug/L 
ug/L 
ug/L 
ugiL 
ug/L 
uglL 
ugiL 
ug/L 
ug/L 
ugIL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10 U J 
10 U----l 

__ -,1~0:-_ U -i, 
10 U 

1---';5~-~u:::----l 

1 __ 1,=0_-+,U'7-__ '~I' 
5 U (----"-;:----+:=:---- " 

,-.-i':;:;------r~:_,~-~ 
__ , 0.7 J 

10 UJ 

10 U ~ 
2.7 J j 
2.7 J 
5 U 
5 U 
5 U 
5 U 
5 U 

-.--;;~--+~-.. ,-j 
1----'0:;:.8=--IF.J;--___ i 

5 U I 
5 U I 
10 UJ 

:-- 5 U 
--~-f.7---j 

10 U 
0.51 J 

5 U 

10 U 

10/03/20023:14 PM 
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