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1 Acronyms and Abbreviations, Continued 
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1.0 Introduction 
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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. seo 170 022 560). 

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

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

complete the RCRA Facility Investigation (RFI) for Area of Concern (AOC) 580 in Zone E of 

the CNC. The site is recommended for No Further Action (NFA) for soils and groundwater. 

Figures 1-1 and 1-2 illustrate the location of Zone E and the site in the CNC. 

16 1.1 Background 
17 AOC 580, a former pattern and electric shop, was historically located in Building 10. Built in 

18 1918, it was used until 1935 as a pattern and storage shop. From 1935 until 1955, this unit 

19 was used as a pattern and electric shop. In the early 1980s the building became the office for 

20 the Nuclear Engineering Department. No information could be found regarding the 

21 operating practices of this facility. In November 2001, a site inspection revealed that the 

22 building is currently out of use and has been closed and locked. 

23 Based on review of historical public works maps, railroad lines historically passed along the 

24 north sides of Building 10 (see Figure 1-3). In addition, one railroad line extended into the 

25 building through the western wall and was present at least until 1935, but is no longer 

26 present in the 1937 public works map. The exterior railroad lines appear to have remained 

27 in service at least until 1955, but were no longer present in the 1962 public works maps. 

28 Little information could be found regarding the design, operating practices, and waste 

29 disposal methods associated with the facility. 

AOC5R07FRRRARFvn ooc: ,., 
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1 Materials of concern identified in the Final Zone E RFI Work Plan (EnSafe Inc. [EnSafe], 

2 1995b) include degreasers and solvents. Potential receptors that may be exposed to site 

3 contaminants include current and future building users and any site workers this area may 

4 support. 

5 This site is zoned M-2, for industrial land use, and will likely be used for non-residential 

6 purposes. 

7 1.2 Purpose of the RFI Report Addendum 
8 This report addendum provides information about AOC 580, including the conclusions 

9 from the Zone E RFI Report, Revision 0 (EnSafe, 1997), and provides the results of additional 

10 sampling performed after the Zone E RFI Report, Revision 0 was issued. The results of an 

11 additional investigation are presented herein to further assess specific chemicals of 

12 potential concern (COPCs). AOC 580 is recommended for NFA. 

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

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

15 • Status of the RFI 

16 • Presence of metals (inorganics) in groundwater 

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

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

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

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

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

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

24 Information regarding these issues is provided in Section 6.0 of this report addendum to 

25 expedite evaluation of closure of the site. 

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

28 section: 

29 1.0 Introduction - Presents the purpose of the report and background information relating 

30 to the RFI Report Addendum. 
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1 2.0 Summary of RFI Conclusions for AOC 580 - Summarizes the conclusions from the RFI 

2 field investigations and risk evaluations for AOC 580. 

3 3.0 Interim Measures and UST/AST Removals - Provides information regarding any 

4 interim measures (IMs) or any underground storage tank (UST) or aboveground storage 

5 tank (AST) removal activities performed at the site. 

6 4.0 Summary of Additional Investigations - Summarizes information collected after 

7 completion of the Zone E RFI Report, Revision O. 

8 5.0 COPGCOC Refinement - Provides further evaluation of COPCs based on the RFI 

9 Report and additional data to assess them as chemicals of concern (COCs). 

10 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various site 

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

12 7.0 Conclusions and Recommendations - Provides recommendations for proceeding with 

13 closeout of AOC 580. 

14 8.0 References - Lists the references used in this document. 

15 Appendix A contains analytical data from Zone E RFI Report, Revision O. 

16 Appendix B contains the analytical results and data validation report for the additional 

17 sampling performed at AOC 580 in January 2002, 

18 Appendix C contains responses to comments on the Zone E RFI Report, Revision O. 

19 All tables and figures appear at the end of their respective sections. 
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1 2.0 Summary of RFI Conclusions for AOC 580 

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

3 investigations conducted at AOC 580, which were reported in the Zone E RFI Report, 

4 Revision 0, (EnSafe, 1997). Figure 2-1 presents the site features and RFI soil sample locations. 

5 Figure 2-2 shows monitoring well locations. 

6 The Zone E RFI Report, Revision 0 conclusions related to soils are summarized in Section 2.1; 

7 conclusions related to groundwater are summarized in Section 2.2. Further evaluation of 

8 soil and groundwater COPCs is provided in Section 5.0. 

9 2.1 Soil Sampling and Analysis 
10 Two soil sampling events were conducted in September 1995 and September 1996. In the 

11 first event, a total of six surface (0 to 1 feet below land surface [ft bls]) soil samples 

12 (E580SBOOI through E580SB006) and six subsurface (3 to 5 ft bls) soil samples (E580SBOOI 

13 through E580SBOO6) were collected. During this first sampling event, all surface and 

14 subsurface soil samples were analyzed for volatile organic compounds (VOCs), semivolatile 

15 organic compounds (SVOCs), and metals. 

16 During the second sampling event, three surface and three subsurface soil samples were 

17 collected at locations E580SB007 through E580SB009. These samples were analyzed for 

18 SVOCs and metals. In the Zone E RFI Report, Revision 0, the results of surface soil analyses 

19 were compared to u.s. Environmental Protection Agency (EPA) Region III residential and 

20 industrial risk-based concentrations (RBCs) and generic soil-to-groundwater migration soil 

21 screening levels (SSLs) with dilution attenuation factors (DAF) of 10 and 1. The soil data 

22 were also evaluated to assess the potential of soil contamination to migrate into surface 

23 water and air. 

24 The evaluation also included a comparison of inorganic constituents to Zone E background 

25 reference concentrations (BRCs) for surface and subsurface soiL 

26 Analytes that exceeded the screening criteria were considered to be COPCs in the RFI and 

27 were retained for further evaluation in the risk assessment to determine which were 

28 considered COCs. Analytical results from all constituents detected soil and groundwater 

29 samples collected during the RFI are included in Appendix A of this RFI Report 

30 Addendum. 

A RF R 
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2 The Zone E RFI Report, Revision 0 (Section 10.40.7) presented the following conclusions 

3 regarding the surface soil samples collected and analyzed at AOC 580: 

4 • Benzo(a}pyrene equivalents (BEQs), arsenic, antimony, copper, lead manganese and 

5 vanadium were identified as COCs in the surface soils. 

6 2.1.2 Subsurface Soil Results 
7 The RFI Report (Sections 10.40.5.1 and 1O.40.5.2) evaluated the analytical results for the soil 

8 to groundwater pathway and the soil to groundwater to surface pathways for subsurface 

9 soil using BRCs, SSLs, and, as needed, surface water dilution factors. Based on this 

10 evaluation, no COPCs were identified in subsurface soil. 

11 2.2 Groundwater 
12 Two shallow (approximately 13 ft bls) and one deep (approximately 27 to 30 ft bls) 

13 groundwater monitoring wells were installed during the RFI and sampled in four sampling 

14 events. The monitoring wells were formerly designated as NBCE580001, NBCE580001D, 

15 and NBCE580002 and are currently designated as E580GWOOl, E58OGWOOID, and 

16 E58OGW002 (see Figure 2-2). Analytes detected in both the shallow wells and the deep well 

17 for the four sampling events are presented in Appendix A. 

18 Shallow groundwater in the vicinity of AOC 580 generally flows northeast toward Dry 

19 Dock 5 (see Figure 2-3). There is a small localized groundwater depression beneath Building 

20 10, but groundwater ultimately flows regionally toward the Cooper River. 

21 Four groundwater sampling events were conducted between April 1996 and January 1997. 

22 The groundwater samples were analyzed for VOCs, SVOCs, metals, chlorides, sulfates, and 

23 total dissolved solids (IDS) during the first sampling event and for metals, only, during 

24 subsequent sampling events. The first sampling event (April 1996} is reported and 

25 discussed in the groundwater nature and extent section (Section 1O.40.3) of the Zone E RFI 

26 Report, Revision O. Data from subsequent sampling events Guly 1996, November 1996, and 

27 January 1997) were not included in the nature and extent section of the RFI Report, but were 

28 reviewed and incorporated into the risk assessment. These results are evaluated in the RFI 

29 Report Fate and Transport and Risk sections (Sections 10.40.5 and 10.40.6 of the RFI Report, 

30 respectively). 

31 The screening criteria for groundwater included EPA Region III tap water RBCs and 

32 maximum contaminant levels (MCLs), plus, for inorganics, Zone E groundwater BRCs. The 
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1 discussion on the nature and extent of contamination in groundwater (Zone E RFI Report, 

2 Revision 0, Section 10.40.4), based on the results of the first groundwater sampling event, 

3 indicated that several VOCs, SVOCs, and metals were detected in groundwater samples. 

4 2.2.1 Shallow Groundwater 
5 The results of the screening of the shallow groundwater analytical results from the first 

6 sampling event were presented in the RFI Report in Tables 10.40.4.1 and 10.40.4.2. 

7 Constituents detected from all four sampling events are included in Appendix A of this 

8 report. 

9 Only one VOC, methyl ethyl ketone (2-butanone), was detected in the first sampling event, 

10 at a concentration of 4 micrograms per liter (pg/L), which did not exceed any of the 

11 screening criteria. No SVOCs were detected in shallow groundwater samples. 

12 Fourteen metals were detected in shallow groundwater, but none exceeded their respective 

13 screening criteria. 

14 The human health risk assessment (HHRA) did not identify any COCs in shallow 

15 groundwater (Zone E RFI Report, Revision 0, Section 10.40.7). 

16 2.2.2 Deep Groundwater 
17 Screening of deep groundwater from the first sampling event was presented in the RFI 

18 Report Table 10.40.4.3. Constituents detected from all four sampling events are included in 

19 Appendix A of this report. No VOCs or SVOCs were detected in deep groundwater 

20 samples. 

21 Twelve metals were detected in deep groundwater, and arsenic, iron and manganese 

22 exceeded their respective screening criteria. Based on the human health risk assessment, 

23 arsenic and manganese were identified as COCs in deep groundwater at AOC 580 (Zone E 

24 RFI Report, Revision 0, Section 10.40.7). 

25 2.3 COPC/COC Summary 

26 2.3.1 Soils 
27 The Zone E RFI Report, Revision ° concluded that, based on the analytical results and the 

28 human health risk assessment, the following COCs were identified for surface soils at AOC 

29 580, based on a future unrestricted (residential) land use scenario: 

30 • Antimony 
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1 • Arsenic 

2 • Copper 

3 • Lead 

4 • Manganese 

5 • Vanadium 

6 • BEQs 

7 No constituents were identified as COCs under an industrial land use (site worker) 

8 scenario. No COCs were identified for subsurface soils at AOC 580. 

9 2.3.2 Groundwater 
10 No COCs were identified for shallow groundwater. Arsenic and manganese were identified 

11 as COCs for deep groundwater during the RFI. 
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3.0 Interim Measures and UST/AST Removals 

There are no known USTs or ASTs associated with AOC 580. No IMs have been conducted 

at AOC 580 to date. 
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1 4.0 Summary of Additional Investigations 

2 In January 2002, additional field activities were conducted in the vicinity of AOC 580 by the 

3 CH2M-Jones team to complete the delineation of the nature and extent of specific 

4 constituents detected in the surface and subsurface soils. The field activities were conducted 

5 in accordance with the Areas of Concern 579 and 580 Sampling and Analysis Plan, Revision 0 

6 (CH2M-Jones, 2001). 

7 As part of this effort, a total of seven additional surface soil and subsurface soil samples 

8 were collected and analyzed. Four pairs of surface/ subsurface soil samples were analyzed 

9 for arsenic, two pairs were analyzed for antimony and five pairs were analyzed for lead (see 

10 Table 4-1). The locations of the additional samples are shown in Figure 4-1. The analytical 

11 data and data validation summary report for these samples are presented in Appendix B of 

12 this RFI Report Addendum. 

13 Although soil samples collected from the 0 to 1 ft bls interval are referred to as surface soil 

14 samples, most of the surrounding area is paved with asphalt, with the exposed soil limited 

15 to a small overgrown landscaped grass strip located along the southwestern corner of 

16 Building 10. All surface soil sample locations were sited in paved areas. Thus, surface soils 

17 are primarily representative of the soils beneath the asphalt pavement. There is very limited 

18 direct access for contact (ingestion and dermal) or leachability potential for the constituents 

19 reported around AOC 580 at the present time. The screening criteria used to identify COPCs 

20 represent a conservative analysis for future human health protection in the event that the 

21 asphalt cover is removed. 

22 Surface soil sampling results were screened against EPA Region III residential RBCs (using 

23 a hazard index [HI)=O.l for non-carcinogens) and the generic soil-to-groundwater SSLs 

24 (DAF=1 for VOCs, DAF=10 for all other parameters). Results for inorganic constituents 

25 were also compared to the range of these chemical concentrations detected in surface soil 

26 samples collected at grid locations in Zone E. 

27 Similarly, subsurface soil results were compared to SSLs and the range of detections for 

28 inorganic constituents detected in subsurface soil samples collected at grid locations in 

29 Zone E. 
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2 The analytical results for the surface soil samples collected in January 2002 are presented in 

3 Table 4-2. Values that exceed the COPC screening criteria are in bold text and outlined in 

4 the table. Each of these COPCs is discussed briefly below and in more detail in Section 5.0. 

5 4.1.1 Antimony in Surface Soil 
6 Antimony was not present at detectable concentrations in either of the surface soil samples 

7 collected at AOC 580. 

8 4.1.2 Arsenic in Surface Soil 
9 Arsenic was detected in all four surface soil samples at concentrations ranging from 

10 17.6 milligrams per kilogram (mg/kg) to 24.2 mg/kg. Arsenic concentrations in all four of 

11 these samples were within the Zone E background range of 0.95 to 68 mg/kg. 

12 4.1.3 Lead in Surface Soil 
13 Lead was detected in all five of the surface soil samples collected at AOC 580 in 

14 concentrations ranging from 102 to 1,240 mg/kg. Only the lead concentration reported at 

15 E580SB016 (1,240 J mg/kg) exceeded the EPA screening level for residential land use of 400 

16 mg/kg. The estimated concentration of lead in E580SB016 is approximately equal to the 

17 industrial worker exposure value of 1,218 mg/kg developed for the CNC project (CH2M-

18 Jones, 2001). 

19 4.2 Subsurface Soil Results 
20 The analytical results for the additional subsurface soil samples collected in 2002 are 

21 presented in Table 4-3. Values that exceed the COPC screening criteria are in bold text and 

22 outlined in the table. 

23 4.2.1 Antimony in Subsurface Soil 
24 Antimony was not present at detectable concentrations in either of the subsurface soil 

25 samples collected at AOC 580. 

26 4.2.2 Arsenic in Subsurface Soil 
27 Arsenic was detected in all four subsurface soil samples at concentrations ranging from 

28 17.6 to 24.2 mg/kg. Arsenic concentrations in all four of these samples were within the 

29 Zone E background range of 0.83 to 26 mg/kg. 
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2 Lead was detected in all five subsurface soil samples at concentrations ranging from 48.7 J 
3 to 2,530 mg/kg. Lead concentrations in only one sample exceeded the Zone E background 

4 range of 1.8 to 322 mg/kg. This same sample also exceeded the SSL value of 400 mg/kg. 

5 Each of these metals, as well as other COCs identified in the Zone E RFI Report, Revision 0 

6 are discussed in Section 5.0 of this RFI Report Addendum. 
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TABLE 4-1 
Additional Sample Summary 
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CHARLESTON NAVAL COMPLEX 
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RFI Report Addendum, AOC 580, Zone E, Charleston Naval Complex 

Sample Location 

E580SB010 

E580SB011 

E580SB012 

E580SB013 

E580SB014 

E580SB015 

E580SB016 

Analytes 

Arsenic 

Arsenic 

Antimony 

Arsenic 

Lead 

Antimony 

Arsenic 

Lead 

Lead 

Lead 

Lead 
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5.0 COPC/COC Refinement 
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This section discusses compounds that were identified as COCs for AOC 580 in the Zone E 

RFI Report, Revision 0, (EnSafe, 1997), as well as compounds identified as COPCs based on 

additional sampling in 2002. Also, VOC data from the Zone E RFI Report, Revision 0, are re­

screened using current screening criteria. 

The COCs identified in surface soil for AOC 580 in the Zone E RFI Report, Revision 0 

included: 

• Antimony 

• Arsenic 

• Copper 

• Lead 

• Manganese 

• Vanadium 

• BEQs 

Each of these constituents is discussed in detail below. 

16 5.1 Re-screening of Surface Soil vae Data Based on SSL 
17 (DAF=1) 
18 The Zone E RFI Report, Revision 0 evaluated VOC leachability to groundwater using an SSL 

19 based on a DAF=lO. The BCT has agreed to re-screen these soil VOC data using more SSL 

20 values based on a DAF=l.O. 

21 A total of five VOCs were detected in surface soil at the site: acetone, chloroform, methyl 

22 ethyl ketone, methylene chloride and naphthalene (see Table 5-1). 

23 Methylene chloride was the only VOC which had reported concentrations exceeding its SSL 

24 of 0.001 mg/kg, with two exceedances (0.003 mg/kg in E580SBOOI and 0.004 mg/kg in 

25 E580SB005). Methylene chloride was not detected in subsurface soils samples or in 

26 groundwater samples obtained from either of the two shallow wells located at AOC 580, 

27 indicating that significant transport from soil to groundwater has not occurred. Methylene 

28 chloride is a common laboratory contaminant and the concentrations detected in soils at 
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1 AOC 580 are likely to be the result of laboratory contamination, and do not appear to be 

2 associated with site operations, Methylene chloride is not considered a COC at AOC 580, 

3 The only VOC detected in subsurface soil at AOC 580 was acetone, which was detected in 

4 three subsurface soil samples at concentrations of 0,027 mg/kg, 0,22 mg/kg and 0,05 mg/kg 

5 in samples E5805BOOl, E5805B003, and E5805B006, respectively (see Table 5-2). The detected 

6 values of acetone are well below its 55L value of 0,8 mg/kg (DAF=I). 1n addition, acetone is 

7 a common sampling artifact and the concentrations detected in soils at AOC 580 are not 

8 likely to be the result of historical operations at AOC 580, For these reasons, acetone is not 

9 considered a COC at AOC 580. 

10 The soil VOC re-screening did not identify any new COCs in surface or subsurface soil at 

11 AOC580, 

12 5.2 Soil COPC/COC Refinement 

13 5.2.1 Antimony in Soil 
14 Antimony was detected in five of the nine surface soil samples collected during the RFI 

15 field investigation at concentrations ranging from 1.2 J mg/kg (E5805B00801 and 

16 E5805B00901) to 9.1 J mg/kg (E5805B006), but not in either of the two additional samples 

17 collected in January 2002, Only one value (9.1 J mg/kg in E5805B006) slightly exceeded the 

18 Zone E background surface soil range for antimony of 0.5 mg/kg to 7.4 mg/kg (see Table 5-

19 3 and Figure 5-1). 

20 Antimony is a naturally occurring metal detected in soils throughout Zone E and the 

21 observed concentrations are within background levels, with the exception of one sample. 

22 This one sample with the maximum detected concentration slightly exceeded the 

23 background range and is also above the EPA Region III residential RBC at HI=O,1 (3.1 

24 mg/kg), However, the maximum antimony concentration in surface soil (9,1 mg/kg) is 

25 below the EPA Region III residential RBC of 31 mg/kg (HI=1.0), The target organs for 

26 antimony are the blood and whole body effects. None of the other COPCs discussed below 

27 have the same target organs. The maximum detected concentration of antimony does not 

28 exceed the EPA Region III industrial RBC at HI=O,1 of 82 mg/kg. Based on the above 

29 considerations, antimony is not considered a COC in surface soil. 

30 1n subsurface soil, antimony was detected in three of the eight samples collected during the 

31 original RFI, but was not detected in either of the two subsurface soil samples collected as 

32 part of the additional investigation conducted in January 2002. Concentrations of antimony 

33 in the subsurface soil ranged from 0,43 J mg/kg (E5805B007) to 1.6 J mg/kg (E5805B002) 
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1 (see Table 5-4). None of the detected values exceeded either the Zone E subsurface soil 

2 background range of 0.52 mg/kg to 1.6 mg/kg or the SSL of 2.5 mg/kg. Antimony was not 

3 identified as COC for subsurface soil in the Zone E RFI Report, Revision O. Antimony is not 

4 considered at COC in subsurface soil at AOC 580. 

5 5.2.2 Arsenic in Soil 
6 Arsenic was identified as a COC in the Zone E RFI Report, Revision O. Only one of the 

7 original nine RFI samples had an arsenic concentration that exceeded the Zone E arsenic 

8 background range of 0.95 to 68 mg/kg (maximum of 102 mg/kg at E580SBOO6). Arsenic 

9 concentrations in the four additional samples collected in January 2002 did not exceed the 

10 range of arsenic detected in Zone E surface soil grid samples, 

11 Although arsenic in surface soil at boring E580SBOO6 is above the Zone E background range, 

12 the location where this sample was collected is within the bed of an abandoned railroad line 

13 that was located adjacent to the northern side of Building 10 (see Figure 1-3). An additional 

14 background study conducted as part of the P AHs background study along railroad lines 

15 indicated the presence of arsenic in surface soil at concentrations ranging between 2 to 

16 92 mg/kg (CH2M-Jones, 2001), which is thought to be due to pesticide applications along 

17 railroad lines, paved area, and buildings across CNC. Additionally, the maximum arsenic 

18 concentration of 102 mg/kg at E580SB00601 also had elevated copper at 739 mg/kg (see 

19 Table 5-4), indicating that the detected arsenic might be related to a copper-chromium-

20 arsenic (CCA)-type of pesticide application. 

21 Surface soil in this area is covered with asphalt, with the exception of the small area 

22 adjacent to the southwestern comer of Building 10, so direct contact-related exposures are 

23 likely to be limited. The average arsenic concentration in surface soil is 24.8 mg/kg, well 

24 within the range of arsenic detected in Zone E surface soil background samples. 

25 In subsurface soil, arsenic was detected in the eight samples collected during the original 

26 RFI field investigation and in the five samples collected in January 2002 (see Table 5-4). The 

27 Zone E background range for arsenic in subsurface soils is 0.83 to 26 mg/kg and the SSL 

28 value is 14.5 mg/kg (OAF=10). Thus, the COPC screening criteria governing the 

29 determination of whether or not an environmental impact has occurred is the background 

30 concentration range. Only one subsurface soil sample (49.9 mg/kg at E580SB002) had an 

31 arsenic concentration that exceeded the Zone E arsenic background range. This sample was 

32 collected on the western side of Building 10, where the railroad line used to enter the 

33 building. The detected concentration is thought to be related to the application of arsenic-

34 containing pesticides for weed control, as discussed above. 

AOC58OZERFIRAAEV1.DOC 5-3 
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1 The average arsenic levels in subsurface soil are estimated at 18 mg/kg (see Table 5-4), 

2 which is well within the Zone E background range for arsenic in subsurface soils. 

3 In addition, arsenic concentrations in all groundwater samples collected from shallow 

4 monitoring well E58OGW002, which is collocated with sample location E5805B002, as well 

5 as the other shallow well at the site (E580GWOOl) were below the arsenic MCL of 50 jIg/L, 

6 indicating that arsenic is not leaching into the groundwater. 

7 Overall, with the exception of one of 16 surface soil samples and one twelve subsurface soil 

8 samples, no other arsenic concentrations exceeded the background levels in either surface 

9 or subsurface soil. The site average concentrations are well within their respective Zone 

10 background ranges for surface and subsurface soils. The surface soil sample with elevated 

11 arsenic was in a sample located inunediately adjacent to Building 10 under pavement at a 

12 location where a former railroad line was present. The detected arsenic is likely from CCA-

13 type of pesticide applications. Arsenic does not appear to be leaching since groundwater 

14 does not have elevated arsenic levels. Based on these reasons, arsenic is not selected as a 

15 COC for soils (surface or subsurface) at AOC 580. 

16 5.2.3 Copper in Soil 
17 Copper was detected in all nine surface soil samples collected during the original RFI field 

18 investigation at concentrations ranging from 14.6 mg/kg (E5805B002) to 768 mg/kg 

19 (E5805B008) (see Table 5-3). Copper was identified as a COC in the RFI Report because two 

20 copper values (739 mg/kg in E5805B007 and 768 mg/kg in E5805B008 exceeded the EPA 

21 Region III residential RBC of 310 mg/kg (HI =0.1). The maximum detected copper 

22 concentration occurred in the same sample as the maximum detected arsenic concentration 

23 (see Table 5-3). When compared to the Zone E background range for copper of 0.47 mg/kg 

24 to 866 mg/kg, the maximum observed concentration of 768 mg/kg falls within the 

25 background range. Copper concentrations at the site are well below the residential RBC of 

26 3,100 mg/kg (HI=l.O). The target organ for copper is gastrointestinal (GI) tract; no other 

27 COPCs at AOC 580 have the same target organ. Thus, the comparison of copper to the 

28 residential RBC, based on an HI=l.O, is appropriate. 

29 The occurrence of copper may be associated with the routine historical application of a 

30 CCA-type of pesticide across the base, as similar concentrations were detected across Zone 

31 E and in the background sampling conducted along the railroad lines. 

32 In subsurface soil, copper was detected in all eight samples collected during the RFI field 

33 investigation at concentrations ranging from 0.94 J mg/kg (E5805BOOl) to 32.5 mg/kg 

34 (E5805B004) (see Table 5-4). None of the concentrations exceeded the Zone E background 

, . 
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1 range for copper of 1.3 mg/kg to 192 mg/kg. Copper was not identified as subsurface soil 

2 COPC in the Zone E RFI Report, Revision O. 

3 Based on these considerations, copper is not considered a COC for surface or subsurface soil 

4 at AOC 580. 

5 5.2.4 Lead in Soil 
6 Lead was detected in all nine of the surface soil samples collected during the original RFI 

7 field investigation at concentrations ranging from 40.6 J mg/kg (E580SB002) to 1,180 

8 J mg/kg (E58OSB007). Two of these 9 samples exceeded the Zone E background range of 

9 1 mg/kg to 400 mg/kg (712 J mg/kg at E580SB005 and 1,180 J mg/kg at E580SB006) and the 

10 residential screening value of 400 mg/kg. (See Table 5-3 and Figure 5-3). 

11 Based on analysis of the additional samples collected in January 2002, lead was detected in 

12 all five samples at concentrations ranging from 102 mg/kg (E580SBOI2) to 1,240 mg/kg 

13 (E580SB016). One of these samples (E580SB016) exceeded the SSL value of 400 mg/kg 

14 (DAF=10) and the Zone E background range for lead in surface soils (see Table 5-3). This 

15 value is consistent with the industrial worker-based value of 1,218 mg/kg developed for the 

16 CNC project. 

17 The average lead concentration across the site in surface is estimated at 341 mg/kg, which is 

18 well below the residential screening RBC value of 400 mg/kg, as well as the SSL of 400 

19 mg/kg. The locations where lead exceeded the residential screening level of 400 mg/kg is 

20 limited and does not present a significant exposure area. For these reasons, lead in the 

21 surface soil is not considered a COCo 

22 Lead was detected in all eight subsurface soil samples collected during the original RFI field 

23 investigation at concentrations ranging from 4.7 to 108 mg/kg and was not identified a 

24 COC for subsurface soils in the Zone E RFI Report, Revision O. Based on analysis of the 

25 additional samples collected in January 2002, lead was detected in all five samples at 

26 concentrations ranging from 48.7 J to 2,530 mg/kg in boring E580SB014 (see Table 5-4). 

27 Only one value exceeded the Zone E subsurface soil background range for lead of 1.8 to 

28 322 mg/kg and the SSL value of 400 mg/kg (DAF=10). 

29 The average lead concentration in subsurface soil is estimated at 268 mg/kg, which is well 

30 below the SSL. The area in which lead exceeds the SSL is limited in size and delineated. 

31 Lead was not detected in any groundwater samples from site wells, thus does not appear to 

32 be leaching or impacting groundwater. Based on these considerations, lead is not 

33 considered to be a COC for subsurface soil at AOC 580. 



1 5.2.5 Manganese in Soil 
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2 Manganese was detected in all nine surface samples collected during the RFI field 

3 investigation at concentrations ranging from 68.1 mg/kg (E5805B008) to 775 mg/kg 

4 (E5805B003) (see Table 5-3). Manganese was identified as a COC in the Zone E RFI Report, 

5 Revision 0 due to exceedances of the EPA Region III residential RBC of 160 mg/kg (HI =0.1). 

6 Manganese occurs naturally in the soils at the CNC, and only two values (736 mg/kg in 

7 E5805B003 and 775 mg/kg in E5805B007) exceeded the Zone E background range for 

8 manganese of 0.93 to 508 mg/kg (see Table 5-3). None of the detected concentrations 

9 exceeded the EPA Region III industrial RBC of 4,100 (HI=O.I). (See Table 5-3 and Figure 5-

10 4). The detected manganese levels are all below a residential RBC value of 1600 mg/kg, at 

11 an HI of 1.0. The target organ for manganese is the central nervous system (CN5), and no 

12 other COC was identified with this target organ at AOC 580. 

13 The EPA Region III 55L for manganese is 475 mg/kg (DAF=10). Again the same two surface 

14 soil samples (E5805B002 and E5805B007) exceed the 55L, but this screening value is below 

15 the Zone E background maximum concentration of 508 mg/kg. Also, the corresponding 

16 subsurface soil samples had manganese concentrations that were within the Zone E 

17 background range for subsurface soils (4.9 mg/kg to 625 mg/kg), indicating that 

18 manganese is not readily leachable. For these reasons, manganese is not considered a COC 

19 for surface soil at A OC 580. 

20 Manganese concentrations in subsurface soils ranged from 15 J to 452 J mg/kg (see Table 5-

21 4) in samples collected during the original RFI field investigation. None of these 

22 concentrations exceeded the Zone E background range for manganese of 4.9 to 625 mg/kg, 

23 and are below the EPA Region III 55L of 475 mg/kg (DAF=lO). For these reasons, 

24 manganese is not considered a subsurface soil COC. 

25 5.2.6 Vanadium in Surface Soil 
26 Vanadium was detected in all nine samples collected during the RFI field investigation at 

27 concentrations ranging from 16 mg/kg (E5805BOO2) to 97.1 mg/kg (E5805B007) (see Table 

28 5-3). Vanadium was identified as a COC in the Zone E RFI Report, Revision 0, because one 

29 value exceeded the EPA Region III residential RBC of 55 mg/kg (HI =0.1). Vanadium occurs 

30 naturally in the soils at the CNC. The maximum detected concentration (97 mg/kg) 

31 exceeded the Zone E surface soil background range of 1.1 to 60 mg/kg. (See Table 5-3 and 

32 Figure 5-5). 

33 However, this value does not exceed either the 55L of 3,000 mg/kg for vanadium of 3,000 

34 mg/kg (DAF=10) or the EPA Region III industrial RBC of 140 mg/kg (HI=O.l). The EPA 
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1 Region III residential RBC of 550 mg/kg at an HI=1.0 also not exceeded by the maximum 

2 detected vanadium concentration. No specific target organ was identified for vanadium 

3 toxicity. The site average vanadium concentration for surface soil is estimated at 35.7 

4 mg/kg, which is well below any of the screening criteria listed above. No site-related uses 

5 of vanadium are known to have occurred at this site. Also, the highest detected site 

6 concentration of 97 mg/kg is below the highest vanadium concentration detected in surface 

7 soil background samples (101 mg/kg in Zone B) at the CNC. For these reasons, vanadium is 

8 not considered a surface soil COC at AOC 580. 

9 Vanadium was detected in all eight subsurface soil samples collected during the original 

10 RFI field investigation at concentrations ranging from 11.6 mg/kg to 51.8 mg/kg (see Table 

11 5-4). None of these samples had vanadium concentrations that exceeded the Zone E 

12 subsurface soil background range of 1.6 to 71 mg/kg, and are below the 55L of 3,000 mg/kg 

13 (OAF=10). For these reasons, vanadium is not considered a COC for subsurface soil at AOC 

14 580. 

15 5.2.7 BEQs in Soil 
16 BEQs were detected in all of the nine surface soil samples collected during the RFI field 

17 investigation at concentrations ranging from 0.405 mg/kg (E5805B003) to 1.107 mg/kg 

18 (E5805B005) (see Table 5-3). BEQs were identified as a COC in the RFI Report, because the 

19 BEQ values observed at AOC 580 exceeded the EPA Region III residential RBC of 0.088 

20 mg/kg. When compared to the site-wide reference concentration of 1.304 mg/kg for BEQs 

21 in surface soil developed for the CNC, there are no exceedances. 

22 BEQs were detected in one of the of the eight subsurface soil samples collected during the 

23 RFI field investigation at a concentration of 0.477 mg/kg (E5805B007) (see Table 5-4). BEQs 

24 were identified in the Zone E RFI Report, Revision 0, report as COCs for subsurface soil. The 

25 BEQ value in subsurface soils did not exceeded the BEQ site-wide reference concentration 

26 for subsurface soil of 1.4 mg/kg developed for the CNC. BEQs are not considered COCs for 

27 surface or subsurface soil at AOC 580. 

28 5.3 Groundwater 
29 No COCs were identified in the Zone E RFI Report, Revision 0, for shallow groundwater. 

30 Arsenic and manganese were identified as COCs for deep groundwater. 

AOC580ZERF1RARFvn nor. 



1 5.3.1 Arsenic in Deep Groundwater 
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2 Arsenic was detected in all four groundwater samples collected from the deep well at AOC 

3 580 (E58OGWOO1D). The detected values of arsenic in groundwater ranged from 84.4 /lg/L 

4 (first sampling event) to 110 /lg/L (third sampling event), and all four arsenic values exceed 

5 the MCL of 50 /lg/L (see Table 5-5). Shallow groundwater at the site did not have elevated 

6 arsenic levels, suggesting that the observed arsenic levels could be naturally occurring in 

7 the area for this deeper aquifer zone. 

8 Table 5-6 presents a summary of arsenic, iron, and manganese groundwater data for all 

9 three wells at AOC 580. The data indicated that iron concentrations are elevated and in the 

10 range that suggests natural iron-reduction is occurring. Manganese concentrations in the 

11 deep well also suggest that some natural manganese reduction may be occurring. These 

12 conditions create an environment in which arsenic may be naturally released into the 

13 groundwater. Arsenic concentrations in Zone E grid wells range from 3 to 132 /lg/L. The 

14 arsenic concentrations in the deep well at AOC 580 all fall within this range. 

15 Arsenic was determined not to represent a COC for soils, it is not known to have been used 

16 for site-related purposes, and is present at concentrations within the background 

17 concentration range for Zone E grid wells. For these reasons, it is believed to be naturally 

18 occurring and thus is not considered to be a COC in deep groundwater at AOC 580. 

19 5.3.2 Manganese in Deep Groundwater 
20 Manganese was detected in all four groundwater samples from the deep well at AOC 580 

21 (E580GW001). The detected values of manganese in groundwater ranged from 924 /lg/L 

22 (fourth sampling event) to 1,040 /lg/L (first sampling event), and all four manganese values 

23 exceed the EPA Region III tap water RBC of 730 /lg/L (see Table 5-5). All concentrations fall 

24 within the Zone E background deep groundwater range of 1.3 to 1,660 /lg/L. Also, the 

25 presence of elevated manganese, along with iron, suggest naturally reductive geochemical 

26 processes are occurring in this zone of the aquifer (see Table 5-6). Manganese is a naturally 

27 occurring element that is widely present in groundwater in the vicinity of the CNC. For 

28 these reasons, manganese is not considered to be a COC in deep groundwater at AOC 580. 

29 5.4 eoe Summary 
30 After evaluation of data collected during the original RFI field investigation and the 

31 additional sampling conducted in January 2002, no COCs were identified for surface or 

32 subsurface soils or for groundwater at AOC 580 under the residential or industrial land use 

33 scenario or for groundwater. 
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RR REPORT ADOENOUM, AOC 500, ZONE E 
CHARLESTON NAVAL COMPlEX 

REVlSIONO 
APRIL 2002 

1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 Based on review of the data obtained from both the original RFI field investigation and the 

5 additional investigation conducted in January 2002, the nature and extent of the COPCs has 

6 been adequately defined. 

7 Responses to SCDHEC comments on the Zone E RFI Report, Revision 0 are attached as 

8 Appendix C. With this RFI Report Addendum, the RFI is considered to be complete. 

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

10 closeout. 

11 6.2 Presence of Inorganics in Groundwater 
12 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

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

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

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

16 quantitation limit. A discussion of arsenic in groundwater was provided in Section 5.0. 

17 Thallium and antimony were not identified as COCs at AOC 580. No additional evaluation 

18 of this issue is warranted. 

19 6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
20 Sewers at the CNC 
21 The sanitary sewer investigation (SMWU 37) was designed to include segments of the 

22 sewer where releases of contamination were known or considered likely to have occurred, 

23 No investigations related to SWMU 37 were conducted in the vicinity of AOC 580. No 

24 known or suspected linkage between SWMU 37 and AOC 580 exists. Because there are no 

25 COCs at this site, there is no potential for impacts to the sanitary sewer. Further evaluation 

26 of this issue is not warranted. 
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REVI$IONO 
APRIL 2002 

1 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
2 at the CNC 
3 Investigated segments of the storm sewer (AOC 699) were identified in the Zone L RFI 

4 Report, Revision a (EnSafe, 1998). Three storm drains are located along the northern side of 

5 Building 10 (AOC 580). The sections of the stormwater sewer system in the vicinity of the 

6 site were not investigated as part of the AOC 699 investigations. There are no data or 

7 information to suggest that AOC 580 has impacted the storm sewer system and there are no 

8 groundwater COCS at AOC 580. Further investigation of a linkage between the storm sewer 

9 system and AOC 580 is not warranted. 

10 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
11 at the CNC 
12 Investigated segments of the CNC railroad lines (AOC 504) were identified in the Zone L 

13 RFI Report, Revision a (EnSafe, 1998). No AOC 504-related investigations were conducted at 

14 AOC580. 

15 AOC 580 (Building 10) was bounded on the north side by an abandoned railroad line, and a 

16 second railroad line entered Building 10 through the western wall. The nearest active 

17 railroad line is approximately 240 ft to the southwest in Zone F. Certain facility 

18 maintenance related activities (e.g., application of CCA-type of pesticides along old railroad 

19 lines) have likely contributed to anthropogenic background levels of a few chemicals at the 

20 site. This issue was addressed in Section 5.0. There is no known linkage between AOC 580 

21 and the investigated railroad lines of AOC 504. Further evaluation of this issue is not 

22 warranted. 

23 6.6 Potential Migration Pathways to Surface Water Bodies at 
24 the CNC 
25 Two potential migration pathways from the site to surface water are overland flow via 

26 stormwater runoff, and subsurface flow via groundwater. The nearest surface water body to 

27 AOC 580 is the Cooper River, which lies approximately 1,150 ft to the northeast. There were 

28 no COCs identified for soil or groundwater. Therefore, there are no migration pathways of 

29 concern. 

"-, 
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1 6.7 Potential Contamination in OillWater Separators 
2 There are no OWSs known to be associated with this site. In addition, there is no reference 

3 made to an OWS at this facility in the Oil Water Separator Data report (Department of the 

4 Navy, September 2000). Further evaluation of OWSs is not warranted. 

5 6.8 Land Use Control Management Plan 
6 There are no COCs identified for unrestricted land use for during the risk-based screening 

7 of the data at AOC 580. Therefore, no land use restrictions are needed for AOC 580. This site 

8 is zoned M-2 (marine-industrial) and will likely be used for non-residential future land use. 
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RR REPORT ADDENDUM, AOC 580, ZONE E 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
APRil 2002 

7.0 Conclusions and Recommendations 

AOC 580 is a former pattern and electric shop formerly located in Building 10. Built in 1918, 

it was used until 1935 as a pattern and storage shop. From 1935 unti11955, this unit was 

again used as a pattern and electric shop. In the early 1980s the building became the office 

for the Nuclear Engineering Department. No information could be found regarding the 

operational practices of this facility. In November 2001, a site inspection revealed that the 

building is currently out of use, and has been closed and locked. 

Based on review of historical public works maps, railroad lines used to pass along the north 

sides of Building 10. In addition, one railroad line extended into the building through the 

western wall and was present until at least 1935, but is no longer represented on the 1937 

public works map. The exterior railroad lines appear to have remained in service at least 

until 1955, but were no longer present in the 1962 public works map. 

Materials of concern identified in the Final Zone E RFI Work Plan (EnSafe, 1995b) include 

degreasers and solvents. Potential receptors that may be exposed to site contaminants 

include current and future building users and any site workers present in this area as part 

of facility maintenance. 

The evaluation of data collected during the RFI is summarized in Section 2.0, the additional 

investigation is summarized in Section 4.0, and the COPC/COC refinement discussion is 

presented in Section 5.0. 

The overall conclusion for soil from these previous investigations is that there are no COCs 

identified for surface or subsurface soil, or shallow or deep groundwater. This site is zoned 

M-2 (marine-industrial) and will likely be designated for commercial/industrial future use. 

No actions are required to control exposures/risks under current or future land use. This 

site is recommended for NFA. 

AOC58OZEAFIRAREVO.DOC 
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Appendix A-1 
Table 10.40.2.1 (Zone E RFI Re{lQt1. Revison Ql 

Organic Compounds Detected in Surtace and Subsurtace Soil 

Charleston Naval Complex, AGe 580, Zone E 

Range of Meanor 
Number of 

Sampling Freq, of Industrial Samples 

Compound 
Interval Detection 

Detected Detected 
RBC Exceeding 

Cone. Cone. RBC 

VOCs (Ilg/kg) 

Acetone Upper 5/6 38.0 - 180 III 20,000,000 0 

Lower 3/6 27.0 - 220 99.3 NA NA 

2-Butanone (MEK) Upper 1/6 10.0 10.0 100,000.000 0 

Chloroform Upper 116 2.00 2.00 940,000 0 

VOCs (Ilg/kg) 

Methylene chloride Upper 216 3.00- 4.00 3.50 760,000 0 

SVOCs (Ilg/kg) 

Acenaphthene Upper 219 68.0 - llO 89.0 12,000,000 0 

Acenaphthylene Upper 119 81.0 81.0 8,200,000 0 

Anthracene Upper 4/9 54.0 - 140 95.3 61,000,000 0 

Benzo(g,h,ilperylene Upper 8/9 75.0 - 490 218 8,200,000 0 

Lower 118 170 170 NA NA 

Benzoic acid Upper 4/9 110 - 380 238 100,000 0 

Lower 4/8 270 - 920 535 NA NA 

Carbazole Upper 111 84.0 84.0 290,000 0 

2-Cblorophenol Upper 1/9 65.0 65.0 1,000,000 0 

Dibenzofuran Upper 2/9 40.0 - 64.0 52.0 820,000 0 

Di-n-butylphthaJate Lower 118 65.0 65.0 NA NA 

Diethylphthalate Lower 118 970 97.0 NA NA 

Fluoranthene Upper 9/9 75.0 - 1,400 519 8,200,000 0 

Lower 3/8 52.0 - 240 126 NA NA 

Fluorene Upper 2/9 51.0 - 70.0 60.5 8,200,000 0 

2-Methylnaphthalene Upper 3/9 48.0 - 92.0 75.0 8,200,000 0 

Naphthalene Upper 119 150 150 8,200,000 0 



Appendix A-1 
Table 10.40.2.1 (Zone E RFJ Reoort. Revison 0) 
Organic Compounds Detected in Surface and Subsurface Soil 
Charleston Naval Complex, AOC 580, Zone E 

Range of Meanor Number of 
Compound 

Sampling Freq. of 
Detected Detected 

Industrial Samples 
Interval Detedion 

Cone. Cone. RRC Exceeding 

RRC Phenanthrene Upper 8/9 83.0 - 710 300 8,200,000 0 

Lower 118 92.0 92.0 NA NA 
Pyrene Upper 9/9 75.0 - 1,300 549 6,100,000 0 

Lower 3/8 51.0 - 260 131 NA NA 
SVOCs (B(a)P Equivalents) ("gIkg) 

B(a)P Equiv. Upper 9/9 4.70 -1.110 474 780 2 

Lower 118 224 224 NA NA 
Benzo(a)anthracene Upper 8/9 100-640 324 7,800 0 

Lower 118 180 180 NA NA 
Benzo(b)fluoranthene Upper 9/9 42.0 - 580 293 7,800 0 

Benzo(k)fluoranthene Upper 9/9 45.0 - 570 289 78,000 0 

Lower 118 300 300 NA NA 
Benzo(a)pyrene Upper 8/9 100 - 700 364 780 0 

Lower 118 190 190 NA NA 
Chrysene Upper 9/9 50.0 - 790 352 780,000 0 

Lower 118 230 230 NA NA 

Dibenz(a,h)anthracene Upper 419 53.0 - 240 163 780 0 

Indeno{ I ,2.3-cd)pyrene Upper 8/9 60.0 - 390 186 7,800 0 

Lower 118 130 130 NA NA 
Dioxins (ng/kg) 

Dioxin Equiv. Upper III 0.569 0.569 1,000 0 

I 234678-HpCDD Upper 111 5.11 5.11 NA NA 

I 234678-HpCDF Upper III 12.2 12.2 NA NA 

I 23678-HxCDD Upper III 1.17 1.17 NA NA 

123478-HxCDF Upper III 0.729 0.729 NA NA 



Appendix A-1 
Table 10.40.2.1 (Zone E RFI Report. Revison 0) 

Organic Compounds Detected in Surface and Subsurface Soil 

Charleston Naval Complex, AOC 580, Zone E 

Sampling Freq. of 
Compound Interval Detection 

123678-HxeOF 

oqOP 

12378-PeCOF 

Notes: 
~glkg 
nglkg = 
RBC 
NA 

Upper 

Upper 

Upper 

Micrograms per kilogram 
Nanograms per kilogram 
Risk.-based concentration 
No industrial RBe established 

111 

III 

III 

Range of 

Detected 

Cone. 

1.46 

23.7 

0.723 

Meanor 
Number of 

Detected 
Industrial Samples 

Cone. 
RBe Exceeding 

RBe 
1.46 NA NA 

23.7 NA NA 

0.723 NA NA 



Appendix A 
Table 10.40.2.2 (Zone E RFI Rel2prt, Revison Ol 
Inorganic Detections for Soil 
Charleston Naval Complex, AOC 580, Zone E 

Range of Meanor Number of 
Element Sample Freq.of 

Detected Detected 
Industrial Reference Samples Interval Detection 

Cone. Cone. RBe Cone. Exceeding 
RBC and RC 

Aluminum (AI) Up..,.- 9/9 3,820 - 11,400 7,800 100,000 26,600 0 

Lower 818 4,770 -14,700 8,440 NA 41,100 NA 
Antimony (Sb) Upper 6/9 1.10-9.10 2.82 82 1.77 0 

Lower 318 0.430 - 1.60 0.953 NA 1.60 NA 
meniC(As) Upper 9/9 9.80" 102 245 3.8 23.9 

LOwer 818 2.20 -49.9 16.7 NA 19.9 NA 
Barium (Ba) Upper 9/9 26.2 - 102 43.3 14,000 130 0 

Lower 818 15.6 - 40.0 27.7 NA 94.1 NA 
Beryllium (Be) Up..,.- 9/9 0.320 "0.870 0.576 L3 1.70 0 

Lower 8/8 0.310 -1.10 0.769 NA 2.71 NA ,,","~, . 
Cadmium (Cd) Upper 5/9 0.260 - 1.20 0.596 100 1.50 0 

Lower 218 0.1000 - 0.230 0.165 NA 0.960 NA 
Calcium (Ca) Upper 9/9 2,860 - 60,100 IS,700 NA NA NA 

Lower 818 706 - 33,000 8,140 NA NA NA 
Chromium (Cr) Upper 919 14.0 - 31.0 21.1 1.000 94.6 0 

Lower 818 5.30 - 34.2 20.7 NA 75.2 NA 
Cobalt (Co) Upper 919 2.00 -lOA 5.82 12,000 19.0 0 

Lower 8/8 2.00c 18.4 6.06 NA 14.9 NA 
Copper (Cu) Upper 9/9 33.3 - 768 232 8.200 66.0 0 

Lower 718 0.940 - 143 34.2 NA IS2 NA 

Iron (Fe) Upper 9/9 6,620 - 39,900 18,400 61,000 NA 0 

Lower 8/8 4,300 - 30,900 IS,400 NA NA NA 
Lead (Pb) Upper 9/9 45.6 -1,180 314 1,300 265 0 

Lower 718 8.70 - 108 66.3 NA 173 NA 

Magnesium (Mg) Upper 9/9 780-2,720 1,640 NA NA NA 

Lower 818 20S - 3,300 1,870 NA NA NA 

Manganese (Mn) Upper 919 68.1 -775 328 4,700 302 0 

Lower 818 15.0 - 452 199 NA 881 NA 



Appendix A 
Table 10.40.2.2 (Zone E RFI Repprt, Revison Ql 
Inorganic Detections for Soil 
Charleston Naval Complex, AOC 580, Zone E 

Range of Meanor 
Number DC 

Element 
Sample Freq. of Detected Detected 

Industrial Reference Samples 

Interval Detection Cone. Cone. 
RRC Cone. Exceeding 

RBC andRe 

Mercury (Hg) Upper 9/9 0.Q400 - 1.70 0.578 61 2.60 0 

Lower 318 0.140-1.50 0.8\3 NA \.59 NA 

Nickel (Ni) Upper 9/9 6.80·19.1 10.5 4.100 77.1 0 

Lower 8/8 2.90·13.0 8.26 NA 57.0 NA 

~siuni(K) Upper 9/9 371 - 2,390 1,120 NA NA NA 

Lower 7/8 373 - 2,940 1,530 NA NA NA 

Selenium (Se) Upper 3/9 0.420·0.720 0.600 1.000 1.70 0 

Lower 218 1.000 . 1.50 1.25 NA 2.40 NA 

Silver (Ag) Upper 219 0.590 - 3.20 1.90 1,000 NA 0 

Sodium (Na) Upper 9/9 246·534 335 NA NA NA 

Lower 8/8 224 - 870 429 NA NA NA 

Ti.(Sn) Upper 719 4.50 -156 41.6 100,000 59.4 NA 

Lower 418 3.30-9.50 4.98 NA 9.23 NA 

Vanadium (V) Upper 9/9 16.5-97.1 35.8 1,400 94.3 0 

Lower 8/8 11.6·51.8 31.5 NA 155 NA 

Zinc (Zn) Upper 9/9 84.6 - 889 329 61,000 827 0 

Lower 7/8 6.20 - \63 \02 NA 886 NA 

Notes: 
mglkg Milligrams per kilogram 
RBC Risk-based concentration 

RC Reference concentration 
NA No industrial RBC established 



Appendix A-2 
Constituents detected in Groundwater 
Charleston Naval Complex. AOC 580. Zone E 

Consitutent STATION 10 Date Value QUALIFIER Units 
Shallow Wells 
Aluminum E580GW001 580GW00102 07/10/1996 188 = ug/L 

E580GW001 580GW00103 11/07/1996 166 J ug/L 
E580GW001 580GW00104 01/21/1997 186 J ug/L 
E580GW002 580GW00201 04111/1996 58.8 J ug/L 
E58OGW002 580GW00202 07/10/1996 131 = ug/L 
E580GW002 580GW00203 11/06/1996 102 J ug/L 
E580GW002 580GW00204 01/2111997 159 J ug/L 

Arsenic E580GW002 580GW00201 04/11/1996 8.3 J ug/L 
E580GW002 580GWOO202 07/1011996 9.7 J ugIL 
E580GW002 580GW00203 11/06/1996 15.6 = ug/L 

Barium E580GW001 580GW00102 07/10/1996 33.9 = ug/L 
E580GW001 580GW00103 11/0711996 36.4 J ug/L 
E580GW001 580GWOO104 01/21/1997 37.9 J ug/L 
E580GW002 580GW00201 04/11/1996 7.8 J ug/L 
E580GW002 580GW00202 07/10/1996 7.2 = ug/L 
E580GW002 580GW00203 11/06/1996 9.2 J ug/L 
E580GW002 580GW00204 01/2111997 9.6 J ug/L 

Bel1l1ium E580GW001 580GW00102 07/10/1996 0.38 J ug/L 
Calcium E580GW001 580GW00102 07/10/1996 11800 J ug/L 

E580GW001 580GW00103 11/07/1996 11900 = ugIL 
E580GW001 580GW00104 01/21/1997 13100 = ug/L -. 
E580GW002 580GW00201 04/1111996 13600 J ug/L 
E580GW002 580GW00202 07/10/1996 11700 J ug/L 
E580GW002 580GW00203 11/06/1996 16000 = ug/L 
E580GW002 580GW00204 01/21/1997 14800 = ug/L 

Chloride E580GW001 580GW00102 07/10/1996 9400 = ug/L 
E580GW001 580GW00103 11/07/1996 7100 = ug/L 
E580GW002 580GW00201 04/11/1996 24600 = ug/L 
E580GW002 580GW00202 07/10/1996 28900 ug/L 
E580GW002 580GW00203 11/0611996 29900 = ug/L 
E580GW002 580GW00204 01/21/1997 28300 = uWL 

Cobalt E580GW001 580GW00101 04/09/1996 3.8 J ug/L 
E580GW001 580GW00102 07/10/1996 4 J ug/L 
E580GW001 580GW00103 11/07/1996 3.7 J ug/L 
E580GW001 580GW00104 01/2111997 4.1 J ug/L 
E580GWOO2 580GW00201 04/11/1996 2.2 J ug/L 
E580GW002 580GW00204 01/21/1997 1.3 J ug/L 

Iron E580GW001 580GW00101 04/09/1996 10600 = ug/L 
E580GW001 580GW00102 07/10/1996 8260 J ugIL 
E580GW001 580GW00103 11/07/1996 8040 = ug/L 
E580GW001 580GW00104 01/21/1997 8630 = ug/L 
E580GW002 580GW00201 04/11/1996 5410 J ug/L 
E580GW002 580GW00202 07/10/1996 7870 J ug/L 
E580GW002 580GW00203 11/06/1996 11400 = ug/L 
E580GW002 580GW00204 01/21/1997 10600 ug/L 

Lead E580GW001 580GWOO102 07/10/1996 1.8 J uWL 
Magnesium E580GW001 580GW00101 04/09/1996 8660 ug/L 

E580GW001 580GW00102 07/10/1996 6480 = ug/L 
E580GW001 580GW00103 11/07/1996 6560 = ug/L 

580 RFIRA Appx A-2 - Groundwater Detects.doc 



Appendix A-2 
Constituents detected in Groundwater 
Charleston Naval Complex, AGC 580, Zone E 

Consitutent STATION 10 Date Value QUALIFIER Units 
E580GW001 580GW00104 01/21/1997 7050 = ug/L 
E580GW002 580GW00201 04/11/1996 5070 J ugiL 
E580GW002 580GWOO202 07/10/1996 4000 = ugiL 
E580GW002 580GWOO203 11/0611996 5780 = ugiL 

= 
= ug/L 

E580GW001 580GW00102 07/10/1996 160 J ugiL 
E580GW001 580GWOO103 11/07/1996 165 = ug/L 
E580GW001 580GW00104 01/21/1997 175 = ugiL 
E580GW002 580GW00201 04/11/1996 109 J ug/L 
E580GW002 580GW00202 07/10/1996 88,4 J ug/L 
E580GW002 580GW00203 11/06/1996 129 = ugiL 
E580GW002 580GW00204 01/21/1997 122 ug/L 

Mercury E580GWOO2 580GW00201 04/11/1996 0,2 J ugiL 
Methyl ethyl ketone E580GW002 580GW00201 04/11/1996 4 J ug/L 
(2-Butanone) 
Nickel E580GW001 580GW00101 04/09/1996 1.3 J ug/L 

E580GW001 580GW00102 07/10/1996 1.6 J ug/L 
E580GW001 580GW00103 11/07/1996 1.2 J ugiL 
E580GW001 580GW00104 01/21/1997 1.7 J ug/L 
E580GW002 580GW00201 04/11/1996 1.9 J ug/L 
E580GW002 580GW00202 07/10/1996 1.3 J ug/L 

Potassium E580GW001 580GW00101 04/09/1996 5370 = ugiL 
E580GW001 580GW00102 07/10/1996 5310 = ug/L 
E580GW001 580GW00103 11/07/1996 4910 J ug/L 
E580GW001 580GW00104 01/21/1997 4770 J ug/L 
E580GW002 580GW00201 04/11/1996 3670 J ugiL 
E580GW002 580GW00202 07/10/1996 3060 J ug/L 
E580GW002 580GW00203 11/06/1996 4260 J ug/L 
E580GW002 580GW00204 01/21/1997 3900 J ug/L 

Sodium E580GW001 580GW00102 07/10/1996 21400 = ug/L 
E580GW001 580GW00103 11/07/1996 22400 = ug/L 
E580GW001 580GW00104 01/21/1997 20700 = ug/L 
E580GW002 580GW00201 04/11/1996 45500 = ugiL 
E580GW002 580GW00202 07/10/1996 43100 = ug/L 
E580GW002 580GW00203 11/06/1996 53800 = ugiL 
E580GW002 580GW00204 01/21/1997 48100 ug/L 

Sulfate (as S04) E580GW001 580GW00101 04/09/1996 149000 = ugiL 
E580GW001 580GW00102 07/10/1996 108000 = ug/L 
E580GW001 580GW00103 11/07/1996 110000 = ugiL 
E580GW001 580GW00104 01/21/1997 109000 = ug/L 
E580GW002 580GW00201 04/11/1996 53000 = ug/L 
E580GW002 580GWOO202 07/10/1996 55700 = ug/L 
E580GW002 580GW00203 11/06/1996 66200 = ug/L 
E580GW002 580GW00204 01/21/1997 76400 ug/L 

Thallium E580GW001 580GW00102 07/10/1996 4.5 J ug/L 
Vanadium E580GW001 580GW00104 01/21/1997 0.94 J ug/L 

E580GW002 580GW00201 04/11/1996 2 J ug/L 
E580GW002 580GW00204 01/21/1997 1.1 J ug/L 

Zinc E580GW001 580GW00103 11/07/1996 8 J ug/L 



Appendix A-2 
Constituents detected in Groundwater 
Charleston Naval Complex. AOC 580. Zone E 

Consitutent STATION ID Date Value QUALIFIER Units 
E580GW002 580GW00201 04/11/1996 10.2 J ug/L 
E580GW002 580GW00203 11/06/1996 8 J ug/L Dee~ Well 

Arsenic E580GW010 580GW01001 04/11/1996 84.4 = ug/L 
E580GW010 580GW01002 07/1011996 96.6 = ug/L 
E580GW010 580GW01003 11/07/1996 110 = ug/L 
E580GW010 580GW01004 01/2111997 98.7 = ug/L Barium E580GW010 580GW01001 04/11/1996 79.6 J uglL 
E580GW010 580GW01002 0711011996 71.2 = ug/L 
E58OGW010 580GW01003 11/07/1996 67.6 J ug/L 
E580GW010 580GW01004 01/2111997 58.3 J uQIL Calcium E580GW010 580GW01001 04/11/1996 187000 J ug/L 
E580GW010 580GW01002 0711011996 182000 J ug/L 
E580GW010 580GW01003 11/07/1996 164000 = ug/L 
E580GW010 580GW01004 01/21/1997 154000 = uQlL Chloride E580GW010 580GW01001 04111/1996 482000 = ug/L 
E580GW01D 580GW01D02 0711011996 516000 = ug/L 
E580GW010 580GW01003 11/07/1996 399000 = uglL 

= 
J uglL 

E580GW010 580GW01002 07/10/1996 1.8 J ug/L 
E580GW010 58OGW01003 11/07/1996 4 J ug/L -E580GW010 580GW01004 01/21/1997 5.3 J ug/L Iron E580GW01D 580GW01D01 04/11/1996 5730 J ug/L 
E580GW010 580GW01002 07110/1996 7300 J ug/L 
E580GW010 580GW01003 11/07/1996 6980 = ug/L 
E580GW010 580GW01004 01/21/1997 5570 = uWL Magnesium E580GW010 580GW01001 04/1111996 25600 J ug/L 
E580GW010 580GW01002 07/10/1996 24800 = ug/L 
E580GW010 580GW01003 11/07/1996 22800 = ug/L 
E580GW010 580GW01004 01/21/1997 20800 = ug/L Manganese E580GW010 580GW01001 0411111996 1040 J ug/L 
E580GW010 580GW01002 07/10/1996 1020 J ug/L 
E580GW010 580GW01003 11/07/1996 960 = uglL 
E580GW010 580GW01004 01/21/1997 924 ug/L 

Mercury E580GW010 580GW01001 04/11/1996 0.2 J ug/L 
Nickel E580GW01D 580GW01D01 04/11/1996 4.7 J ug/L 

E580GW010 580GW01002 07/10/1996 6.1 J ug/L 
E580GW010 580GW01003 11/07/1996 6 J ug/L 
E580GW010 580GW01004 01/21/1997 7 J ug/L 

Potassium E580GW01D 580GW01D01 0411111996 5590 = ug/L 
E580GW010 580GW01002 07/10/1996 5460 = ug/L 
E580GW010 580GW01003 11/07/1996 5670 J ug/L 
E580GW010 580GW01004 01/21/1997 5630 J ug/L 

Sodium E580GW010 580GW01001 04/11/1996 360000 ug/L 
E580GW010 580GW01002 07/10/1996 255000 = ug/L 
E580GW010 580GW01003 11/07/1996 274000 = ug/L 
E580GW010 580GW01004 01/2111997 246000 ug/L 

Sulfate (as S04) E580GW010 580GW01001 04/11/1996 151000 ug/L 
E580GW010 580GW01002 07/10/1996 158000 = ug/L 
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Appendix A-2 
Constituents detected in Groundwater 

Charleston Naval Complex, AGC 580, Zone E 

Consitutent 

Zinc 

STATION 10 
E580GW01 D 580GW01 D03 

E580GW01 D 580GW01 D04 

E580GW01D 580GW01D01 

CQn DLTO i\ Annv h._'J _ r..rr\lln(hll~tpr nf".tp.('t<>: rine 

Date 
11/07/1996 
01/2111997 
04/11/1996 

Value 
157000 
142000 
4.8 

QUALIFIER 

= 

J 

4 

Units 
uglL 
ug/L 
uglL 
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Meetin!! Todav's Needs with a Vision for Tomorrow 
Fall Transmission Cover Sheet 

Date: _QJJ.22LQL - -
To: J:I.er.lLK.ell.Y.. ___ . --, 

From: Gina Anderson 

- -"" 
(843) 769·7384 ---

Fax Number: (352) 271-48 \I ---.----

Total Number of Pages (including this page): ---JJ..,.-

Re: '._.'. , ··---·-'0' .. ,-_._" 

--.. - --.. 

COMMENTS 

Herb, 

Please find the results for 54576n9 

Original will US Express 
Follow Via: Mail Mail Other None 

The infonnation contained in this message is confidential and is intended only for the use of the 
individual or firm named above. If you are not the intended recipient and have received this message in 
error, you are asked not to copy or distribute any of the pages which follow. Please notify the sender 
immediately by telephone if you have received this communication in error and return the original to the 
sender bv mail. 

General EnglOeenng Laboratones, Inc .• POB 30712 • Charleston SC 29417 
Phone (843) 556·8171· Fax (843) 766-1178 



Comp.ny: CH2M Hm 
Address: 3011 S.W. Willi~lon Road 

Gaine~ville. F'lorida ~2614 

Certificate of Analysis 

Report Pate:: January n. 2002 
O:mtad: Mr. Herb Kell), 

Project: Chatlc~IOI1 Nav~l Shipyard 

Client Sample 10: 
Sample ID: 
Matrix: 
Collect Dale: 
Receive Date: 
Collec;tor: 
Moistute: 

580SBOl502 
54576001 
Soil 
14-1AN-02 
lS·JAN·02 
Client 
34.3% 

Page 

Proiect: CH2MQ0400 
ClientlD: CHZMOOG 

of 

Parameter Qualilltr Re.<UIt OL RL OF Ao.lystlJ.te Time batch Mtlhod 
Metals AnoJym.lCP Pod .... l 

j{J5QSlfJQIQ IA<uI red.",/ 
Lead 49.3 

Thel'ollowmg /'rep Method., " • ..., p .. ro ...... d 
Method Oescriptloo 

SW84630SOB 846 305095 PREP 

The follooolll£ "'"";ttl ... Metbods were performed 

0.476 0.698 

A •• tyst 

BCDI 

Dott 

01117/02 

2 HSC 01118102 023Z 130494 

TIJne /'rep Batch 

0915 130493 

Mdhud lJts<liption A.alyst Com .... 1s 

SW846 3050B/6O I OB 

Notes: 
The Qualifiers in this reporl are defined as follows: 

+. Indicates the analyte is a s'!TOgate compound. 
Actual resu~ is less than amount n:ported 

> Ac1ual n:sult is greater than atnount reported 
B Analyte found in the sample a.'O welt a:'1 the as~ociated bla.nk. 
E Concentration exceeds instrument calibration range 
J Indicates an estimated value. The result was greater than the det""tion limit. bllt les. than the reporting limit. 
U Indicates the c<>m\1Ound "'os .. oIyzcd for but not dct.:ctcd above the detection limit 
U1 Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative a.nd data summary package 

The above sample is reported on a dry weight basis e<cept .. !tete prohibil<d by the .nalyti<at p"><cdutc. 
This data reporI has been prepared and reviewed in accordance with Gcn<:tal Engineering Labor.torie,. Inc. 
standard operating ptocedun:s. Pie ... direct any question., to your Project Manager. Gina Anderson. 

Reviewed by 



Company: CIl2M 1Ii11 
Addrets; ~Oll s.w. WilUstQn R.o~ 

Goine!:ville. Florida 32614 

Certificate of Analysis 

Report Date, Janu"y 22. 2002 
Contact: Mr. Herb Kelly 
Projecl! Ch8tl~5tuh Na'V~1 Shipy(llrd 

Client Sample \D: 
S.mplclD: 
Matrix: 
Collect Date: 
RCf,;eivc Date: 
Collector: 
Moisture: 

58ooBOl401 
54576002 
Soil 
I4-JAN·02 
15-1AN-OZ 
Client 
15.1% 

Page 

Proiect: Ol2MOO400 
Client to: Clt2MOO6 

of 

DL Units Dr AnoIylllDat. TIme Bald> Method 

Motols Analyslo-ICP rederal 
305QS1(j(}/O uad F~d~ml 
!.cod 

Tho 1011 ....... Po:<p Mothods were performed 
M.thod Dt;ctipij •• 

SW846 ]050B 846 30508S PREP 

348 

The following A .. lytlcal Methods w .... performed 
Me_ llescrlptl •• 

SW846 3050B100 I OB 

No1es: 
The Qualifiers in this report are defined as follows: 

U indicates. the anaiyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyre found in the sample as wcll as the associated blank. 
E Concentration e~ceeds instrumenl calibration range 

0,88 0.600 

A ... lyst 

BCDI 

Dat. 

01/17102 

2 HSC 01118102 0302 130494 

nme Prep Batch 

0915 130493 

Anaiyst Comme.L. 

J lndkates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
U Indicate. the compound was analyted fur but not dcl<:ctcd above the detection limil 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifiet - must be fully described in case nartative and da\ll summary package 

The above S801p1e js reported on a dty weight basis C);cept where prQhiblted by the aQ&tytic;:a1 procedure. 
This dati report bas been prepared and reviewed in «cordonee with General Engineering Laboratories. tnc. 
standard operating procedures.PI •• se direct any questions 10 your Project Manager, Gin. Anderson. 

Reviewed by 



Company: CH2M Hill 
Adtltess; 3011 S.W. Williston Road 

G;.\jl1~$'YiII~, f.'?1otida 3261~ 

Contact: Mr. H.,bKelly 
PI'tJjet:t; Ch\\lrlt"~ton N~val Shipy~d 

Clielll Sample !D: 
Satn~le ID: 
Matrix: 
Collett Date: 
Receive Date: 
Collector: 
MOisture: 

Certificate of Analysis 

58OSBOI40Z 
54576003 
Soil 
14-JAN-02 
15-JAN-02 
Client 
19.7% 

Page of 

Ptoi.ct CH2MOO400 
Client !D: CH2MOO6 

l'.nometet Quatllkt DL Units DF AnalystDate TIme B.kh Method 

Meta .. AnaIysIo-ICI' Federal 

3MOSIWIO 1-<CZd Febrnl 
Lead 2530 

The fvllowlng Pnp Methods "' ... performed 
M.th..... D"""'pOon 

SW84630506 846 30506S PI(EP 

The foll.wlag Analytical Methods we,. p.rro.......t 
Method u<.cripUon 

SWI!463050BI60106 

Nutes; 
The Qualifiers in this report at< defined as follows; 

•• Indica"'" the analyte is • surrogate cumpound_ 
< Actual result i. less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
~ Concentration exceeds inSlfUnlent cali bration range 

0.420 0.6t7 

Analyst 

BCDI 

mgtkg 

Date 

01/17102 

2 HSC 0II18IIl2 0308 1)0494 

Time Prep Batch 

0915 130493 

Analyst comments 

J Indicates an estimated value. The result was greater than the de'ection limit, but less than the reporting limit. 
tJ Indicates the compound was ana1}"Cd for but not detected .""ve the detection limit 
VI Uncertain identification for gamma spe<:ttoscopy. 
X Lab-spe<:ific qualifier - must be folly described in case nartative and data summary package 

The above sample is reported on a dry weight basis "«PI when;: prohibit'" by the analy,;cal procedure. 
This data report has been prepared and reviewed in accordance with General Engineering Laboratories. Inc. 
standard operating procedures. !'lease direct Bny questions to your Project Manager, Gina Anderson. 

Reviewed by 



Company: Cfl2M flill 
Add~~1i : 30 11 S. w. Wilti~tOh RO$ld 

Gaine!:ville. Florida 32614 

Certificate of Analysis 

~c;!por1 tJale: JahtJary 22, 2002 

Cl)fttacl: 

~f"Qj«I~ 

Mr. Herb Kelly 
Chatleston Nilvai Shipyard 

Client Sample ID: 
Sample \0: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 
Moi,Wn:: 

580SB01501 
54576004 
Soil 
14-JAN-02 
15-1AN-02 
Clien. 
23.6% 

Page 

Project: Cll2MOO400 
Client ID: Cll2MOO6 

of 

P............. Quoun •• R .... 't DL RL Ulllts DF A .... ~ TIIII. Bot<h Method 

Metals AaolysloolCP .. <dmd 
JO.IOS,!S/)/O I"ad F.deral 
Leod 

Tbe rou.. .. i.og p..,p M.tbods ...... pedonned 
Melhod Doseriptiott 

SW84630SOB 846 3050BS PREP 

140 

The rollO'l'iog An.Iyti.,.1 M.th .......... perrol1ll<d 
Method IJtsaipUo. 

SW846305081GOIOB 

Noles: 
the QuaUfiers in this report atc defined as follows: 

•• Indicates the .. alyte is a surrogate compound. 
< Actual result is less than amount repotted 
,. Actual result is greater than amount reported 
B An.lyte found in the s.mple as well as the associated blank. 
E Con<entration exceeds insttument calibration range 

0.425 0.623 

A"'1)ist 

BCDI 

mglkg 

Date 

01117102 

2 fiSC 01/18102 0314 130494 

11me Prep Batch 

0915 130493 

J Indicates an estimated vallie, The testllt was ~ter than the detection limit. but less than t/1e reporting limit. 
U Indicates the compound was analyzed fot but not detected .bove the delection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab •• pecifie qualifiet. must be fully described in e .. e narrative and data summary pa<:kaec 

the abuve sample i. reported un • dry weight basj, except wbe .. p<Qbibited by the .nalytical procedure. 
This data report has been prepared and reviewed in accordance with Genetal Engineering Laburatories. Inc. 
standard operating procedures. Plea", di...,t any questions to your Projecl Manager. Gina Anderson. 

Reviewed by 



C"mpany, ClI2M Hill 
Addte~s: JOII S.W. WiUi:::IOTJ Road 

G~jnC!;Vme. FI{:H'ic:b 32614 

Certificate of Analysis 

~cpott Datc: bh\lary n. ZOO2 
Cont3l;:1: 

Projecf: 

Mt Herb Kelly 

Ch",rlc;Sloll N,vaJ Shipyard 

Cliellt Sample lD, 
S.mpl< lD: 
Matrix: 
Collect Date: 
Re«;ve Date: 
Collectvr: 
Moisture: 

Qu.1I0 .. 

580SBQIWI 
54576005 
Soil 
15-IAN-02 
J5-IAN-OZ 
Client 
15.8% 

IlL RL 

of 

Proiect: C'R2MOO400 
Client 10: CH2MOO6 

Unlt$ 

MeW. A ... lysIs-K1' Federal 
.105QS/601O WCld f'td<t,,1 
L.ad 1240 0.375 0.600 .ng/kg 2 HSC 0111Il1020332 130494 

Th.l'ollowlng Prep Methods w .... ptl'\'oNDtd· 
Method Description 

SW8463050B 846 JOSOBS PREP 

Th. ("II.wing An.lytiCllI M.tbods ...... performed 

Analyst 

BCOI 

Date 

01117102 

'l1me Prep Baldi 

0915 130493 

Method De<c:riptiOll Analyst Comments 

SW84630508160108 

Note.,,: 
Tlte Qualifiers ;n this report are defined as follows: 

.. Indicate!; the analyte is a surrogate compound. 
< Actual result is less tha" ,mOllnt ",potted 
:> Atwal result is gR:ltcr than amount tcported 
B Analyk: found in the sample as well as the a,"""iated blank. 
E Concentration exceeds indrument calibration range 
J Indicates an estimated Value. The resuU was greater than the detection limi~ but les. than the reporting limit. 
tJ Indicates the COmpound was analyzed fot but not detected above the detection limit 
UI Uncertain identification fot gamma spectroscopy. 
X Lab-specific qualifier - must be fully described. in case narrative and data summary package 

The above sample i, reported on • dry weight basi. ",cept where prohibited by the analytica! procedure. 
This data report has been prepared and reviewed in accordance with General Engineering Laboratories. Inc . 
... nd.td operating procedures. Plea .. e direct any questioo, to your l'rojeet Manager, Oi.a Anderson. 

Reviewed by 



Com",,"y: CIlZM HHI 
Address: 3011 S,W. Willi!>ton Roa.d 

Gaine~vilk Florida ~2614 

Certificate of Analysis 

RcPQtt balE:: January 2'2, 2002 
C<:mtact: Mr. Herb Kelly 

Project: Charleston N~vat Snipy~rd 

Client Sample to: 
Somplc !D: 
Matrix: 
ColiecIO.le: 
Rccci vc Date: 
Collector: 
Moisture: 

5803801602 
54576006 
Suil 
IS-lAN-02 
15-lAN-02 
Client 
33.S% 

Page or 

l'tulect: CH2MOO400 
Cli,nt !D: CH2MOO6 

......... t... Quoun.r DL Unit; DF A ... ly>tDoIo TIme Balch Method 

Met ... " .. lysis-IeI' Federal 
.W.lf/SAlOW t<<><i F,d,,.l 
lead 48.7 0.507 0.744 2 lise Otll8lO2 0338 130494 

Th. r.lIIowblll'rop M.th .... >tWO perf.m.d 
Mtlhod Descrlpllon 

SW846 30508 846 305065 PREP 

The following AnoIyllcoJ ~.tbods ...... ptrI'ol'11l«l 
Method Description 

SW846 30S0B/60 lOB 

Nuto,: 
The Qualifiers in this "'port are defined as follows: 

•• Indicates the analyte is a surrogale cumpound. 
< Actual ","ult is les. thaD amount reported 
" Aclual n:sult is greaoct than amount reported 
n An.lytt: found in the ,omple .. , well as the ..... ,oei.ted blank. 
E Concentration EXceed", instrument calibration range 

A ... lyst 

BCDI 

lIole 

01117102 0915 

A .. lyst Comments 

130493 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
U Indicates lbe cotl1pOund was analyzed rot but not detected above the detection limit 
Ul Uncertain identification fot ganuna spoclroscopy, 
X Lab-spoc;fjc qualifie, - must be fully described in case narrative and data summary package 

The above sample is ~ported on a dry weight basi, .. copl w~<'" prohibited by tb .... lytic.1 procedUf<. 
This data tq>ort hal been pn:pared and reviewed in accordance with Genetal Engineering Laboratories. Inc . 
• tandard operating pnocedures. Please direct any queslions to your Project Manager. Gin. Anderson. 

Reviewed by 



Compony, CH2M Hill 
Addtess: 3011 S.W. WilJi!>lon Road 

O:;!inesville.l"lorid .. 32614 

Certificate of Analysis 

Report Dale: January 22, 2002 
CO~ltact: 

P1vjcct: 
Mr, Herb Kelly 

Charleston Naval Shil'y<trtl 

Client Sample ID: 
Sample lD: 
Matrix: 
Collect Date: 
ll.eceive Date: 
Collector: 
Moisture: 

580sa01201 
54576007 
Soil 
14.JAN·02 
15·JAN·02 
Client 
36,4% 

l'tuiect 
Client lD: 

Page 

Clt2M00400 
Cll2MOO6 

of 

P •• _ QuaM ... RI. Units DF AtIalysUlate l'Im. B.1d! Method 
M.tois AotoIJSio.ICP Federal 

3QSQI(jQ/O Anmic." F~Mrr11 
Anlimony 
Arsenic 
Lead 

u NO 
50.3 
102 

0.745 12,0 mgikg 2 HSC 01118102 0344 130494 

'l'be rollowbtg l'np MetbOOs were performed 
Method Des<:ripllon 

SW8463050B 846 30508S PREP 

Tht rull~,"'ing Ahalyti~dl Methods: were performed 
Method Description 

SWS4630S01lJ6010a 

Note!;: 
The Qualifiers in this report are dotincd as follows: 

.. Indicates the analyte is a surrogate compound. 
< Actual res~h is less Ibrul amount reported 
> AtlUa' result is greater than amount reported 
II Analyte found in the sample as well as the .. "ociated blank, 
13 Con~ntratiQn excuds instrument calibration range 

0.430 
0.53~ 

2,00 mg!ks 2 
0.786 mglkg 2 

Anslyst Oate n .... Prep Batch 

BCDI 01/17/02 0915 130493 

Anaiylrt COIIIIIIOII!l! 

J Indicates an .. timated value. The result was greater than the detection limi~ but I." than the reporting Untit. 
U Indicaleo the compound was analyzed for but not detected above the detection limit 
IJI Uncertain identification for gamma spectroscopy, 
X tab-Specific qualifier· must he fully described in case narrative and data .,ummary package 

The above sample is reponed on a dry weight basi, except where prohibited by the analytical pl'<lC..:lure. 
'this data report has been prepared and reviewed in accordance with General Engineering Laboratories. Inc. 
sta.dard operating proccdure •. Please direcl any question, to your Project Ma.ager, Oina Anderson. 

I!.eviewed by 

OT /Q • \/1-1 1 

.,-,-



Company: 
Addr~~" : 

CH2M Hill 
3011 S.W. Wim"on Rood 
Gajlle~vill~. Florida 32614 

Certificate of Analysis 

Repon Date: Janu"l' 22. Z0Q2 
CUIlUH;t: Mt. lIerb Kelly 

Project: Charles;(()ft Naval Shipyard 

Client Srunple ID: 
Sample 10: 
Matrix: 
Collect Date: 
Receiv. Dote: 
Collectot: 
Moisture: 

58ooB01202 
54576008 
Soil 
14·JAN-02 
15-1AN·02 
Client 
51.4% 

I'toiect: CH2MOO400 
Client !D: CH2M006 

"r 

Parameter Quahfler Result Units l)F AnalyatOate Time Batcb Method 

Me"l, Anoly.d!;-ICP Foderal 

,W."i()~UO Ar.ffni<: Ff!ikral 
A.nlimony U NO 0.887 12.0 mglkg 2 HSC 0"18102 0350 130494 
Arsenic 17.6 
Lead 59,8 

The toI .... 1Dg Prep Methods "'ere performed 
Method lles<:ripllon 

5W846 :1050B 846 305OB5 PREP 

The rollo"lo~ AnaJ,tlCl\ Method> " .... perlol1lled 
Method ImtrIpll'D 

SW846 30S0B/6010B 

Notes: 
The Qualifier> in this report .... defined .. follow. : 

•• Indicates the analyte is a. surrogate compound. 
< Actual "'.1I1t is les. than amount reported 
> Actllal ","ult is greater than amount reported 
B Analyte fouhd in the sample as well os the associ.ted blank. 
H Concentration exceeds instrument calibration range 

0.513 2,00 mg/kg 2 
0.631 0.936 mglkg 2 

Analyst Oat. TIme Prep Satch 

BCOI 01117/02 0915 130493 

Anlllyst Comments 

J Indicates an e.timated value. The result was greater than the detection limit. butles, than the reporting limit, 
U Indicate, the compound w ... analyzed fur but hot detected above the detection limit 
U1 Uh<ettain identification for gamma spectroscopy. 
X Lab-specific qUalifier - mu,t be fully described in case narrative and data summary package 

The above sample is ",ported on • dry weight basi' excopt where prohibited by the analytical proce<!UR. 
This data report has been prepared ahd reviewed in accordance with General Engineering Laboratories, Inc. 
standard operating procedures. Please direct any questions to your Project Manager. Gina Anderson. 

Reviewed by 



Cumpany: CH2M Hill 
Addrc~!>: 3011 S.W. Willistun R()ad 

C<titlc$vi1le.~(lritl::\ 32614 

Certificate of Analysis 

Report Date: JonuaT)! 22. 2002 
Contat:t: Mr. Iittl> Kelly 

Projecl: Chatlc.''i!otl Ns:vlll Shipyard 

Client Sample ID: 
Sample 10: 
Matrix: 
Collect Date: 
Receive Date: 
Colleetot: 
Moisture: 

S8OSB01301 
5457600<1 
Soil 
I4-JAN-02 
IS-JAN·02 
Client 
29.9% 

Page 

!'miect: CH2M00400 
Client ID: CH2MOO6 

of 

r • .-.nIe.... Qualllk:r R .. uh Ill. RL Unit. IW AnalystDa.. 11m. Batch Method 

Met ... An.~m. ... ICI' Federal 
JO.1()115010 Anerdc F~dttal 
Antimony 
Arsenic 
Leod 

u NO 
37.8 
136 

0.626 12.0 rng/lq! 2 HSC 01118102 0356 130494 

Tbo ronowlng Prep Methods "ere pert_tined 
Method DesttiI'IIon 

SW8463050B 846 305085 PlUll' 

The fol,""ing AnalylkoJ Meth0d8 "ere perrorm<d 
Method D.scrlpti ... 

SW8463050B160108 

Notes: 
The Qualifiers in this report are defined .. , follows: 

** Indicates the analyte is i1 surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B An.lyle found in the sample as well as the associated hlank. 
E Concentration c~cceds instrument ,aHbt'ation range 

0.362 
0.450 

2.00 mg/kg 2 
0.661 mg/kg 2 

Analyst Da .. TIme h-.pU.tch 
BCDt 01117102 0915 130493 

Anaiyst Commenu 

J Indicates an .. timared value. The re.ult was greater than the detection limit. but less than the reporting Iimit­
U Indicates the compound was analyzed fot but not detected above the detection limit 
UI Uncenain identifICation for gamma spectroscopy. 
X Lob-spe<:ific qualifier - must he fully d",<rihed in ea .. narrative and d.lta summary package 

The above s.mple i. reported on a dry weight basi. except who .. prohibited by the ""olytical procedure. 
This dol. tepoll has been prepared and reviewed in accordance with General Engineering Loboratorie,. Inc. 
'tandard operating procedures. Please direct any question. to yout Project Manager. Gin. Anderson. 

Reviewed by 

('IT /AT ""1n.&....I I 

.. _, 



Company: CH2M Hill 
Address: 3011 S.W. WiIIi. .. totl Road 

GaihC~v;n¢, r:1()tid;l 3261'" 

Certificate of Analysis 

R.port Date: lanuary 1-2. 2\102 

ContltCt: Mr. Herb Kelly 

Project: Charleston Naval Shipyard 

Client Sample ID: 
Samp\eID: 
Matrix: 
Collect Date: 
Rct."Cive Date: 
Collector: 
Moisture; 

58OS501302 
54576010 
Soil 
14·JAN·02 
15·JAN·02 
Client 
42.4% 

Page or 

Proiect CH2MOO4OO 
Client ID: cHZMOO6 

Qualifier Result ilL UI1lIs OF AnoJ~Dat. tim. 8a1ch Method 

Mot"'" Analysls-ICP .'t<kt"" 
_~050160JO AM'tftit' F~dr.'r(l/ 

Ahtltnuny u NO 
19.0 
61.4 

0.148 12.0 mgikg 2 H5C 01l18roZ 0401 130494 

Arsenic 0.433 2.00 mglkg 2 

Lead 0.535 0.790 mgli<g 2 

Th. r.u....ing Prep Methods ..... IJOtfortmd 
Mtlhod u..<riptiOll AWllyst Do .. tim. PI1:\> Batch 

W84(, 30s0B 846 3050B5 PREP SCDI 01117102 0915 130493 

Analyst Common'" The rollo"l11& Analytical Metbods "ere performed 
Mdhod tmcrip1ion 

5W8463050816010B 

Notes: 
the Qualif""" in this report l!l't defined as follows; 

*'" Indicares the analyte is a surrogate compound. 
< Actual result is Jess than amount reported 

> Actual result is grellter than amount repomd 

13 Analyte found in the sample as well a.II thE:: associated blank. 

E Concentration Itxceeds instrumel1t calibrati{)n range 

J Indh,;.teS an estimated value. The tC:JI,t.1t was greater than the detection. limjt, but less than the reporting limit. 

U Indical<:s the compound was analyzed for but not detected above the detection limit 

UI Unct:ttain identirll:ation for gamma spectros<0I'Y. 

X l.ab-.pecific qualifier· must be fully deoctibed In cue .""ative and data summary package 

The above sample is reporled on a dry weight ba.is except where prohibited by the .naIyUeol procedure. 

This data report has been ptcpored and reviewed in accordance with General Engineering Laboratories, Inc. 

standard operating procedures. Please direct any questions to yoUt I'roj~t Manager. Gina Anderson. 

Reviewed by 



Com"",,], CmM Hill 
Addr ... : )011 S.W. Williston Rood 

OClit1c!> ... ille. l<Iorida 32614 

Certificate or Analysis 

Report Date: January '2" 2002 
Cootact: 
Project: 

MI'. Herb Kelly 
Charleston Nav:al Shipyard 

Client Sample ID: 
SampleID: 
Matrix: 
Collect Date: 
kecei ve Date: 
Collector: 
Muisture: 

580$1101001 
54576011 
Soil 
14-1AN-02 
J5-JAN-02 
Client 
13.6% 

P,,!<e 

Proiect: CH2MOO400 
Client ID: CH2MOOG 

of 

P ........ ltr Quallller Result DL RL Vnll!< DF ", .. lystDa.. Tim. nalcll Method 
Mtlat. AlIOly.1CP Fodor.1 

J050I6OIO Ar.feni(: J."ederdl 
Arsenic 

TIl< foll""iDg PAP Method., ... ere perfotmtd 
Method Deserlp6un 

SW846 ~OSOB ~ 30500s PR£J> 

The foUo .. 1ng AnalyU •• 1 Methods ..... performed 

O.Z99 2.00 

Abaly'" 

BeDI 

Date 

01/17/02 

Z HSC 01118102 0407 130494 

Tbm Prep ilatch 

0915 130493 

Melhod n..<ripUou Analyst Comments 

sWS46 3050B/60108 

Notes: 
The Qualifiers in thi, report a ... defined as follows: 

U Indicates the analyte is a surrogate compound. 
< Actual tcsnll is Ie.~s than amount reported 
;> Actual re,ult is greater than amount rePQrted 
B Analyte found in the sample as well as the as,,,eiated blank. 
E Concentration CJlt.cceds instrument calibration range 
J Indjcates an estimated value. 1'he result was greater than the detection limit. but less than the reporting limit. 
U Indio.te, the compound was analyzed for bUI not detected .bove the detection limil 
1JI Uncertain identification for gamma <pectroscopy. 
X Lab-specific qualifier - must be fully described in ca. .. narrative and data summary package 

the above sample is reported on a dry weight ba.~is except where ptQtlibited by the amtlytics.l procedurt. 
This dOll ~port has been ptcp ... ed alld reviewed in accordance with General Engineering Laboratories. IDC. 
,"",dart! operating procedures. Plcase direct any questions to yout P1ujcct Manager, Gina Anderson. 

Reviewed by 



(""'pony: Cll2M Hill 
J\ddt€~!i; .1011 S.W. WiIIistQtl R,o~ 

G3i"e~illc. ~1(Jt'lda 32614 

Certificate of Analysis 

Report O.'e: January 22,2002 

Contact 

Project: 

Mr, II..-b Kelly 

Charic"toh N~val Shipyard 

Client Sample 10: 
Sam~le!D: 
Matn.: 
Collect Oa\<:: 
Receive Date: 
Collector: 
Moisture: 

58OSBOlOO2 
54576012 
Suil 
14-JAN.02 
IS-1AN-02 
Clieht 
40% 

i'tuicct: CH2MOO4OO 
Client to: CH2MOO<i 

1'..-_ Qulllln.r DL RJ, Uolts DF AD8~ 11m< Batch Method 

Mdal. A ... IYO;S-ICP Fed .... 1 

}05(}!(j()JQ Ant'ltic Federrtf 

A.r~ic 24.2 0,431 2.00 tnt</kg 2 HSC 01'18102 0413 130494 

The roUowlng Prep Methods ...... p..-formed 

Melli"" D«<:riptlon AD8I,si 

BCD I 

Date 

01/11102 

11m< Prtp Sitch 

SW8463050B 846 3050BS PREP 0915 130493 

.... The rou ..... g AnDlylleDl M.thods " .... perfonned 

Method Des<ripUon Analyst Conunents 

SW846 3050Bt60IOB 

Notes: 
The Qualifiers in thi' report are defined as follow, : 

•• Indicates the analytc is a surrogate compound. 

< Actual re..c:.uh is less than amount reported 

> Aclual result is greater than amount reported 
B Analylc rQUnd in the ,ample as well os the associated blank. 

E Concentration exceeds instrument ~a'jbr9.tiQn range 
1 Indicates an estimated value. The tcsult was greater than the detection limit. but tess than the t~portfttg HmH. 

U Indicates the compound was analyzed for but not detected abuve \he detection limit 

UI Uncertain identification for gamma 6pectroSCOpy. 

X Lab-.pccific qualifier - must be fully de,eribed in case narrative and data summary package 

The ab<we sample is ",potted on a dry weight basis cxccpt where probiblted by the analytical proced ..... 

Thi. data report has been prepared and reviewed in ,""cordanee with General Engineering Laboratories, [ne. 

standard op<tating procedure.<, Please di~t .ny que.tion. tu your Project MiIIager, Gina And"""n. 

Reviewed by 

-- .- - • ~ ...... ~, ......... r , 



rump""y' CH2M lIill 
Addtcss: 3011 S.W. Wmi.~lon RQad 

Gainc!;ville. Plorida 32614 

Certificate of Analysis 

Report Oate, January n. 2002 
C()l1hlCl: 

Projec~: 

Mr. Herb Kelly 

Ch~tlC1:ton Naval Shipyard 

Client Sample 10: 
Sample JD; 
Matrl" 
Collect Date: 
Receive Date; 
Collector: 
MOlsture: 

580S801101 
54576013 
Soil 
14-1AN-02 
15-1AN-02 
Client 
14.2% 

Proiect: CH2MOO400 
Client 10: CH2M006 

of 

Par.rneter OL RL Ulllts 01' ADolysWate '1'1me Oaldl Meth<>d 
Metal. Analy.Is-ICI' Fed ... " 

JO.'iQ/fjI)/O A •.• OIk Ftbrol 
At!;Cftic 7.79 

the loU ... ing I''''P Methods "ere per(o",",d 
Method Descrip\lotl 

SW8Mi 3050B 846 305085 PREP 

the following AnalyUcal MethocllJ were per(o~ 
M.thod OtscriptJon 

I SWSMi 3050816010B 

Note" 
The Qualifiers In this report arc defined as follows: 

** Indicates the IlnaJyte is a surrogate compound. 
< Actual re~ult is less than amount reported 
> Actual result is gtcater than amount reported 
l! Analyl<: found in the sample a., well as the associated blank. 
U Concentration exceeds instrument calibration range 

0.298 2.00 

Analyst 

BCDI 

!)ate 

01117102 

2 lise 01118102 0419 130494 

Time Pr.p Oakh 

0915 130493 

J Indicates an estimated val ... The result was greater than the detection limit. but less than the reporting limit. 
V Indicates the compound was 'Ulalyzed for but not detected ahove the detection limit 
VI Uncertain identification for gamma spectroscopy. 
X lab-specific qualifier - must be Mly described in case namttive and data summary paekage 

the above .ample is reported on a dry weight basis except whet< pl<>hibited by lb. an.lytic,1 vrocedur •. 
This data report has been prepared OIId reviewed in accordance with General Engineering Laboratories. Inc. 
standard operating procedure •. Pleosc direct any questions to yot" \'n)ject Manager. Gin. Andel'Son. 

Reviewed by 



Cornrony: CH2M Hill 
AJdress: 301 t S.W. Willi.o;tuh Road 

Gaittesville. F\Qt'id3 32614 

Certificate of Analysis 

Report Date: January 22. 2002 

Contact: Mr. Herb Kelly 

Projc;:r;t: Chatlc!lton Navai Shipyard 

Client Sample [D: 
Sample ID: 
Matrix: 
Col)e(:t Date: 
Receive Date: 
Collector. 
Moisture: 

P.,........,r Quollller 

Metals A •• lysls-ICP FtdoraI 

J05QI6QIO Ar.(mi,· Fl'tbral 

RI/$UII 

580S801l02 
54516014 
Soil 
14·JAN·02 
lS-JAN·02 
Client 
42.5% 

DL RI. 

of 

Proiect: cH2MOO4OO 
Client ID: CH2MOO6 

Units 

Arsenic 22.6 0.4.0;0 2.00 2 HSC 011\8/02 0425 130494 

The !'oIlowtng Prep MotIIods,...re p"rlormed 

MotIInd Descrlpllon 

SW84fj 30508 846 3OS0BS PREP 

Analyst 

BCOI 

\Jol. 

01117102 

Tbne Prep Batch 
0915 130493 

'_'''~ Th. loIlo ..... g Analy\l<ol MetlJnd., "He performed 

Method D<s<rlptloo Analyst Commellts 

SW84fj 30508160 lOB 

Notes: 
The Qualifie" in this report are defined as folluw, : 

** indica.tes the analyte is a surrogate compound. 
< Actual result is les. than amount reported 
> Actual ",.lIlt is grea.er than amount reported 

B Analyre found in the sample as well as tlte associated blank. 

E Concentration ex<oed, instrument calibration range 

J Indicates an estimated value. The result was greater th.n the detection limit. but less than the reporting Hmit. 

U Indic .... the compound was analy',ed for but not deteCted above the detection limi. 

UI Uncctlain identification for ganun. spectroscopy. 

X Lab.specific qualifier - must be fully described in case narrative and data summary package 

The above sample is reported on a dry weight basi ... copt wb ... prohibited by the analytical procedure. 

This data report his been prepared and reviewed i. accordance with General Engineering Laboratories, Inc. 

s.andard operating pruccdures. PI .. "" direct any questions to your Project Manager, Gin. Anderson. 

Reviewed by 



COhlpany, CH2M HHI 
Add",,,, 3011 S,W, Williston Road 

Gainesville. Florid." n614 

Certificate of Analysis 

R.<pot1 D."" January 22, 2002 
CQlllact, ML He,b Kelly 

l'roj~t: Chaf1~stQM Naval Shipyard 

Client Sample ID: 
Sam~le ID: 
Matrtx: 
Collect Date, 
Receive Date: 
COUtelor: 

580EBOlOMI 
54579001 
Water 
14-1AN·02 
15-1AN-02 
Client 

P.~ 

Proiect: C1t2MOO400 
Client 10: C1t2MOO6 

of 

Por_.. Qualifl" Rosoll DL RL Units DF AIIOlystDote TiIn< Baldi Method 
Mtlals A ... Iysls-ICP Fed ... 1 

.100516Q10 Anrtftic Feb,.1 
A.htitnot1y 
ArsE:nic 
Lead 

U 
J 

U 

NO 
6,31 
ND 

'111< r.II."IDCI'...., Metbods ...... performed 
Mdbod ImtrlptlOD 

SWIl463005A ICp·TRACE SWIl46 3OO:;A 

380 
4,57 
3.44 

60,0 
10,0 
5.00 

Analyst 

BCD I 

.gIL 

.gll­
ugiL 

Do .. 
01116102 

HSC 011161022212 130492 

Time Prep Batti. 

1150 130491 

The following AnolytlC3l Methods "ete purormed 
Method Vm:riptlon Anaiyst Comments 

SW846 3OOSI60IOa 

Noles: 
11le Qualifiet. in this repot1 are defined as follows: 

H Jr.dit:lltcs the analyte is a surrogate (:ompotlnd. 
" Actual res.lt is I .. , than amount reported 
> Actual result is greater than alneunt reported 
B Analyle found in the SImple .. , well .. Ihe associated bl.nk, 
E Concentration ~ceed.s instrument calibration range 
J Indicates an estimated \'alue. 'The result was greater than the detct:tion limit, but tess than the reporting limit. 
U Indicates the compound was analyzed fot but not detected above the detection litnit 
UI Uncertain Identification fot gamma spectroscopy. 
X tab·speciflC qualifiet • tnust he fully d .. c,ibed in <ose n.,,.tive and data summary package 

The above sample is reported on an "as received" basis. 

This data repot1 has been prepmd and reviewed in accordance with General Engineering Laboratories. Inc, 
st.ndord operating procedures. Please direct any questions !<) your Project Manager, Gina Anderson, 

~~wedby 



MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone E 
TO: 

FROM: 

DATE: 

Kris Garcia/CH2M HILL/ ATL 

Herb Kelly /CH2M HILL/GNA 

March 6, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected on January 14, 2002, at AOC 580 in Zone E. 

The specific samples and analytical fractions reviewed are summarized below in 1"a,bl~';~. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 1994). Quality assurance/ quality control (QA/QC) 
summary forms and data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the analysis of selected metals following SW-846 6010/7000 Series 
methodology. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Aitachmentllists the changes in data qualifiers, due to the validation process. 



DATA QUAUTY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 

[J] Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

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

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

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
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 --7 J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 

580 AFIRAAPpx B1.00c 2 



Table 1 - Chemical Analytical Methods - Field and Quality Control Samples 

SO N ; X 
N.+'_~" 

1/14/02 SO SD X 

1/14/02 SO MS X 

1/14/02 SO N 3 5 X 

1/14/02 SO N 0 X 

1/14/02 SO N 3 5 X 

1/14/02 SO N 0 X 

302 SO 0 N 3 5 X X X 

301 SO N 0 X X X 

202 SO N 3 5 X X X 

201 SO N 0 X X X 

102 SO 4 N 3 5 X 

101 SO 3 N 0 X 

SO 2 N 3 5 X 

001 SO N 0 X 

OM1 /14/02 WO EB X X X 
.. r 

OM1SD /14/02 WQ 1200134438 SD X X X 

OM1MS /14/02 WQ 1200134437 MS X X X 

CODE 

- Soil 
- Water ac Samples 

TYPE CODE 

- Equipment Blank 
- Field Duplicate 
- Matrix Spike 
~ Matrix Spike duplicate 

~ ~B:!iy~_ §_~'!lPl.~ . 

. I'\R{)RFIRAAppyi=l11¥Y' 



Inorganic Parameters 

Quality Control Review 
The following list represents the QA/ Q(:. measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Sample preparation, initial calibration blank/ continuing calibration 
blank and equipment blank samples were provided for this project. Blank samples 
enable the reviewer to determine if an analyte may be attributed to sampling or 
laboratory procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/ analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• PrelPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

• Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

• ICP Serial Dilution - The serial dilution of samples quantitated by rep determines 
whether or not Significant physical or chemical interferences exist due to the sample 
matrix. 

580 RFIRAAppx B1.00c 4 



DATA QUAUTY EVALUATION SUMMARY 

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

Blanks 
Ar~enic was detected in the equipment blank sample at a concentration of 6.31 ug/L. The 
concentrations of arsenic reported in the samples were greater than 5 times the 
concentration in the blank, therefore no results were qualified as not detected, due to blank 
contamination. 

Recoveries! Relative Percent Differences (RPDs) • MS/MSD 
All Matrix Spike (MS) and Matrix Spike Duplicate (MSD) recoveries, and relative pe~cent 
differences (RPDs) were within acceptable quality control limits, except as noted in Taole2 
below. 

~ i > and RPDs Out of QC Limits: Metals 
(;n J Naval r.nmnlDY Zone E, AOC 580, r: SC 

Recovery Associated 
SOG Sample Parameter Recovery Limits Samples Flag 

54576 58088015021 #1 Antimony 49.3"38.2' 80-120 all Detects - J: Non-
Detects - UJ 

54450 5798800902 1 #5 Lead 214'1186' 80-120 all Detects -J 

, - out of controiiimits 

Serial Dilution 
The serial dilution percent difference (%D) for lead at 12.7 percent, was outside acceptable 
QC limits of 10 percent. Detected results were qualified T', as estimated and non-detected 
results were qualified "VJ". 

Rejected Data 
No data was rejected for this sampling event. 

l::onot:IDII AnnvD1 I'VV" 



DATA QUAUTY EVALUATION SUMMARY 

Conclusion 
A review of the analytical data submitted regarding the investigation of site AOC 580 in 
Zone E at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has 
been completed. An overall evaluation of the data indicates that the sample handling, 
shipment, and analytical procedures have been adequately completed, and that the 
analytical results should be considered usable as qualified. 

The analytical data had minor QC concerns as discussed above. However, the validation 
review demonstrated that the analytical systems were generally in control and the data 
results can be used in the decision making process. 

580 RFIRAAppx Bl.ooc 6 
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AOC580 

Response To Comments from SCDHEC 
for Zone E RCRA Facility Investigation Report, Rev 0 

Charleston Naval Complex 

Response To Comments from Charles B. Watson - SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Comment 22. In the conclusions of the report, lead was noted to be at its highest 
concentrations along the northern and eastern walls of Building 10. These areas should be 
investigated thoroughly as part of the RFI. 

EnSafe/Navy Response 22: Lead was detected in all 9 surface soil samples, however, the mean 
concentration for AOC 580 was 314 mg/kg, below its residential clean up level of 400 mg/kg, and 
no sample exceeded the industrial cleanup level of 1,300 mg/kg. Additional samples will be 
collected along the northern and eastern edges of Building 10 to assure that the site has been 
delineated. 

CH2M Jones Response: An additional investigation to delineate the nature and extent of 
lead in surface and subsurface soils was conducted in January 2002. The results of this 
investigation are presented in Section 4.0 of the AGe 580 RFI RA, Revision 0, and evaluation 
of lead as a COC is presented in Section 5.0 of the AGe 580 RFI RA, Revision O. CH2M­
Jones concluded that lead in surface soils is not a COC for unrestricted or industrial land use. 

AOC580 

Responses To Comments from Eric F. Cathcart - SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Comment 63. Figure 10.40.6 which illustrates the distribution of lead in surface soil could be 
presented in an isoconcentration map to better understand the distribution of the contaminant. 
At this time, the Department is unable to determine if the extent of contamination has been 
fully characterized 

Response 63. An isoconcentration map will be provided for lead distribution at AOC 580 in the 
Final Zone E RFI Report. 

CH2M Jones Response: Figure 5-3 in Section 5 of the AGe 580 RFI RA, Revision 0 
illustrates the nature and extent of lead detected in the surface soils. After reviewing the data 
in figure 5-3, CH2M Jones concluded that developing isocontour lines for lead was not 
necessary to determine that it had been delineated. The additional field investigation 
conducted by CH2M-Jones completed the delineation of lead in soils, per current team 
agreements. 



AOC580 

Response To Comments from SCDHEC 
for Zone E RCRA Facility Investigation Report, Rev. 0 

Charleston Naval Complex 

Responses To Comments from DynamaclGannett Fleming 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Section 10.40.4, Page 10.40-15, Line 7: The text states that only one metal (iron) in shallow 
groundwater exceeded its tap-water RBC. This statement is incorrect. Arsenic and 
manganese also exceeded their respective tap-water RBC, according to Table 10.40.4.2 (page 
10.40-13). The text should be corrected. 

EnSafe/Navy Response. The text will be revised to reflect this correction. 

CH2M Jones Response: Section 5 of the AOe 580 RFI RA, Revision 0 discusses COCs in 
groundwater. Iron and manganese exceed their respective EPA Region ill tap water RBCs, 
however, they are within their respective Zone E background ranges for shallow 
groundwater. Arsenic exceeds its EPA Region ill tap water RBC but does not exceed its 
MCL of 50 ugIL in shallow groundwater. Consequently, none of these metals are COCs for 
shallow groundwater. 
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Responses to EPA Comments on the 
RFI Report Addendum, Revision 0 

Area of Concern 580, Zone E (April 2002) 

GENERALCO~NTS 

1. There is toxicity assessment discussion presented for several of the COPCs. The discussion 
primarily indicates that the potentially affected organ systems are unique to that contaminant, 
and, therefore, adjusting the RBC value to an HI=<l.1 is not necessary. A summary table that 
includes all of the COPCs and their target organs would be helpful in evaluating this 
discussion. 

CH2M-Jones Response: Section 4.0 of the Project Team Notebook and Instructions 
(CH2M-Jones, December 2001) includes details of the process to be followed for 
cOPC/coc refinement. Table 4-1 lists all of the non-carcinogenic chemicals and their 
respective target organs for toxicity effects. CH2M-Jones tries to ensure that copies of 
this notebook are provided to all BCT team members; however, please let us know if an 
additional copy is needed. For reference, the following table includes the target organs 
for toxicity effects for the COPCs identified in soil at AOC 580. 

Table 1 List of Target Organs for COPCs Identified in Soil at AOC 580 

Chemical Endpoint 

Antimony N 

Arsenic C 

Copper N 

Lead N 

Manganese N 

Vanadium N 

BEQs C 

CNS - Central Nervous System 
GI Tract - Gastrointestinal Tract 
C - Carcinogen 
N - Noncarcinogen 
NA - Not available from sources 

Sources: 

Target Organ - Systemic 
Effects 

Whole body, Blood 

Skin, vascular system 

GI Tract 

CNS, Kidney, Reproduction 

CNS 

Non-specific 

Carcinogen 

IRIS -Integrated Risk Information Systems, USEPA 2001 

Critical Effect 

Increased mortalities, 
altered chemistries 

Hyper pigmentation, 
keratosis 

Irritation 

CNS, Kidney, Reproduction 

CNS effects 

Not listed 

NA 

HEAST - Health Effects Assessment Summary Tables, USEPA 1997 

Source 

HEAST 

IRIS 

HEAST 

ATSDR 

IRIS 

IRIS 

ATSDR - Toxicological Profiles on CD-ROM, Agency for Toxic Substances and Disease Registry, 2000 
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SPECIFIC COMMENTS 

Responses to EPA Comments on the 
RFI Report Addendum. Revision 0 

Area of Concern 580. Zone E 
Dated April 2002 

1. Page 5-3, Section 5.2.2. The text states, "The Zone E background range for arsenic in 
subsurface soils is 0.S3 mglkg to 26 mglkg and the SSL value is 14.5 mglkg ... Thus, the applicable COPe screening criteria is the background concentration range." The logic of this statement is not clear. Each of the screening criterion is applicable. In addition, there is no presentation of the RBC screening values in the arsenic discussion as there is for all other constituents. The section should include a presentation of the RBC screening values, and the existing screening criteria discussion should be clarified. 

CH2M-Jones Response: CH2M-Jones concurs that all of the screening criteria are 
applicable. The wording is awkward and the text will be revised to indicate that, in this 
instance, the Zone E background concentration range for subsurface soil has primacy for 
determining whether arsenic is considered a COPe. Thus arsenic is not a cOPC for 
subsurface soil at AOC 580. This page will be reissued as a Revision 1 insert. 

2. Page 5-5, Section 5.2.4. The text presents the Zone E background range for lead as 1 mglkg to 400 mglkg. It appears coincidental that the maximum detected value is the same as the residential screening value. The maximum background concentration should be confirmed. 
Further, the text indicates that there is a sample location that exceeds background and the industrial screening value (although the report describes the site concentration and the 
industrial screening value as "consistent"). The text describes the industrial worker-based value developed for CNC as 121S mglkg. The source or a reference for this screening value ,."" should be provided. The highest site concentration detected is 1240 mglkg. This 
concentration may represent a "hot spot" of elevated lead concentrations. It is not clear from the discussion presented if the elevated lead concentration was detected below the asphalt paving, preventing exposure. Discussion regarding the potential exposure to lead at this 
potential hot spot should be provided in the text. 

CH2M-Jones Response: The upper end of the Zone E background range is 
coincidentally 400 mg/kg. See Technical Memorandum: A Summary of Inorganic 
Chemical Concentrations in Background Soil and Groundwater at the CNC (CH2M­
Jones, November 2001). 

Although there was a single exceedence of the industrial RBC, this information is 
presented in Section 5.2.4 to provide afull description of the lead occurrence at the site. 
Although there is this exceedance for the industrial worker RBC in a single subsurface 
soil sample, other factors also come into consideration. Specifically: 
• The average lead concentration in surface soil is estimated at 341 mg/kg, which is 

below the residential RBC of 400 mg/kg; 
• The average lead concentration in subsurface soil is estimated at 268 mg/kg, which 

is well below the SSL; 
• The area in which lead exceeds the SSL is limited in size and delineated; and 
• Lead was not detected in any groundwater samples from site wells and thus does not 

appear to be leaching or impacting groundwater. 
For these reasons, residual lead in the soil does not present human exposure concern, 

TMAOC68OZEREVO.OOC 
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Responses to EPA Comments on the 
RFI Report Addendum, Revision 0 

Area 01 Concern 580, Zone E 
Dated Apnl 2002 

even if isolated high detections in a small area exist (much less than the typical exposure 
area of D,S-acre), This approach is consistent with the application of IEUBK model 
derived target lead levels and the SSL guidance. Thus, lead was eliminated as a cOPC 
for both surface and subsurface soils. This is consistent with EPA IEUBK guidance and 
approach applied at other sites within CNe. 

3. Page 5-8. Section 5.3.1. The weight of evidence discussion includes a hypothesis that 
arsenic, iron, and manganese may all be naturally occurring in the deep groundwater due to 
reducing conditions. It is not clear from the discussion if any physical parameters (e.g., 
oxidation- reduction potential, pm have been collected to support the potential for reducing 
conditions. The additional discussion may not be necessary. The RFlRA report describes 
deep groundwater arsenic concentrations as "consistent with" and "similar to" background 
concentrations. However, the data presented in Tables 5-5 and 5-6 seem to show that the 
arsenic concentrations are within the background range. For clarity, the arsenic 
concentration could be limited to comparison with background. 

CH2M-Jones Response: With respect to the relationship between arsenic, iron and 
manganese, throughout the CNC a significant number of background and site monitoring 
wells have arsenic in groundwater at concentrations above the current drinking water 
MCL of 50 uglL. The distribution and frequency appears to be similar in background 
wells and in site-specific wells. Based on extensive review of the geochemical data and 
installation-wide hydrogeologic conditions, CH2M-Jones concluded that the presence of 
arsenic at concentrations exceeding the MCL appears likely to be related to natural 
geochemical processes, specifically those related to the effects of bacterial reduction of 
iron in shallow aquifer sediments. A technical memorandum (TM) describing the 
processes that create the conditions under which arsenic in soil would naturally be 
released into the groundwater was provided to and accepted by the BCT (An Overview of 
Arsenic Geochemistry, Terminal Electron Accepting Processes in Groundwater Systems, 
and Implications for the CNC Hydrogeologic Environment [CH2M-Jones, August 
2001]). 

Based on the rational presented in this TM, groundwater geochemical data will be 
evaluated for those sites which have arsenic in groundwater at concentrations exceeding 
the MCL, but for which there was no arsenic source identified in the soil during the RFI. 
AOC 580 falls within this category and a geochemical evaluation regarding the 
relationship between arsenic, iron and manganese in groundwater was performed. 
Based on this approach, which followed the procedures specified in the TM, it appears 
that the arsenic in deep groundwater may be caused by the activities of iron-reducing 
bacteria. Therefore, arsenic in deep groundwater is not considered a site-related cae. 

With respect to the terms "consistent with" and "similar to," CH2M-Jones agrees that 
these statements are vague and that the document would benefit from more specific 
language. Section 5.3.1 will be revised to reflect clearly that all of the detected values 
fall within the zone-specific background range of concentrations. This page will be 
reissued as a Revision 1 insert. 
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Responses to EPA Comments on the 
AFI Report Addendum, Revision 0 

Area of Concern 580, Zone E 
Dated April 2002 4. Page 5-8, Section 5.4. The text states that there are no COCs under residential or industrial scenarios. The text appears to have adequately addressed the industrial receptor (with the potential limitations noted these comments). However, it is not apparent that the case has 

been adequately presented for eliminating COPes for the residential receptors. For example, site concentrations for lead are significantly higher than their residential screening values (e.g., lead) and background screening values at several locations. It is not clear if exposure 
has been assumed to be limited based upon the presence of asphalt paving over the surface soil. It appears that land use controls may be necessary to prevent future residential exposure to lead at the site. 

CH2M-Jones Response: There were no COPCs/COCs identified for future residential 
land use, even under a scenario that includes an assumption that there is no paving at the 
site. Lead is supposed to be compared to a residential RBC of 400 mg/kg based on the 
IEUBK model, which assumes exposures based on arithmetic averages for soil 
concentrations. Thus average site concentrations of lead are compared with the RBC of 
400 mg/kg, which was not exceeded. Even if an isolated hot spot around the high detect 
area is assumed, it would be very small in area and would not constitute an entire 
exposure area. In addition, the average for the area is lower than the RBC. For these 
reasons, lead is not a COC under a residential land use scenario, and AOC 580 can 
reasonably be considered for unrestricted land use. 

5. Table 5-3. The table has inverted the values for the lead screening values. The residential value is listed as 1200 mglkg, and the industrial screening is listed as 400 mglkg. The values should be corrected. 

CH2M-Jones Response: This will be corrected and the revised Table 5-3 will be reissued 
as a Revision 1 insert. 
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