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RA f\Ef'ORT AOOENOUM. AOC 638, ZONE G 
CHARlESTON NAVAL COMPLEX 

REVISIONO 
SEPTEMBER 2001 

1 1.0 Introduction 

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

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

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

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

6 NA VBASE on April 1, 1996. 

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

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

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

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

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

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

13 complete the RCRA Facility hwestigation (RFI} for Area of Concern (AOC) 638 in Zone G of 

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

15 illustrates the location of the site and of Zone G within the CNC. 

16 1.1 Background 
17 AOC 638 consists of the former torpedo workshop, Building 132, which was used from 1944 

18 to 1991. From 1991to1995, the building was used by the Public Works Department to store 

19 equipment, parts, and flammable materials. The building, which is constmcted of concrete 

20 block with a sheet metal roof, is now vacant A boiler was once associated with the facility, 

21 and a 1986 underground storage tank (UST) report indkated that a 500-gallon fuel oil tank 

22 was located near the building's southernmost driveway. However, personnel interviewed 

23 during the environmental baseline survey (EBS) indicated they had no knowledge of the 

24 tank. The tank is not listed on the tank inventory spreadsheet maintained by the Navy. 

25 AOC 638 is adjacent to the northern portion of Solid Waste Management Units (SWMUs) 8 

26 and 9, however it was investigated independently of these areas. Figure 1-2 is an aerial 

27 photograph of the AOC 638 area. The RCRA Facility Investigation (RFA) identified 

28 potential waste characteristics associated with torpedoes as explosives (volatile organic 

29 compounds [VOCs], corrosives) and heavy metals. Visual inspection of the floor during the 

30 RFA revealed no cracking or deterioration, and there were no spill reports, inspection 

31 reports, emp1oyee interviews, or visual observations indicating a release. The RFA 
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1 recommended a confirmatory sampling investigation (CSI) due to the hazardous nature of 

2 military explosives and propellants, and the potential for releases from the unit to have 

3 occurred in the past. 

4 The site is zoned M-1 for marine industrial use. 

s 1.2 Purpose of the RFI Report Addendum 
6 This RFI Report Addendum provides information about AOC 638 that documents the 

7 conclusions from the Zone G RFI Report, Revision 0 (EnSafe Inc. [EnSafe], 1998), provides the 

8 results of limited additional sampling performed after the RFI, and reconunends the site for 

9 NFA. 

10 Prior to changing the status of any site to NFA under the CNC RCRA CA permit, the BR.AC 

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

12 • Status of the RFI 

13 • Presence of metals (inorganics) in groundwater 

14 • Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

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

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

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

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

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

20 Information regarding these issues is provided in this report to expedite evaluation of 

21 closure of the site. 

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

23 closeout items, it is expected that the BCTwill concur that NFA is appropriate for the site. 

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

25 comment in accordance with SCDHEC policy. This will allow for public participation in the 

26 final remedy selection. 

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

29 section: 
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FEBRUARY 2002 

1 1.0 Introduction - Presents the purpose of and background information relating to the RFI 

2 Report Addendum. 

3 2.0 Summary of RFI Conclusions for AOC 638 - Summarizes the conclusions from the RFI 

4 investigations and risk evaluations for AOC 638. 

5 3.0 Interim Measures and UST/AST Removals- Provides information regaJ:_ding any 

6 interim measures (!Ms) or tank removal activities performed at the site. 

7 4.0 Summary of Additional Investigations-Presents data collected after the RFI report. 

8 5.0 COPC/COC Refinement-- Provides further evaluation of chemicals of potential concern 

9 (COPCs) based on RFI 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 Recommendations-Provides recommendations for proceeding with site closure. 

13 8.0 References - Lists the references used in this document. 

14 Appendix A contains analytical data from sampling performed subsequent to the RFI 

15 report. 

16 Appendix B contains validation reports on the data derived from sampling performed 

17 subsequent to the RFI report. 

18 Appendix C contains results of the synthetic precipitation leaching procedure (SPLP) metals 

19 tests. 

20 Appendix D contains RFI Figure 2.5, Shallow Groundwater Low-Tide Potentiometric Map. 

21 Appendix E contains responses to SCDHEC comments on the Zone G RFI Report, Revision 0 

22 (EnSafe, 1998). 

23 Appendix F contains responses to EPA comments on the RFI Report Addendum, AOC 638, 

24 Zone G, Revision 0 (CH2M-Jones, September 2001). 

25 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 638 

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

3 investigations conducted in the area of Building 132, which were reported in the Zone G RFI 

4 Report, Revision 0 {EnSafe, 1998). 

5 As part of the Zone G RFI, soil and groundwater investigations were conducted in the area 

6 of Building 132, the former torpedo workshop. Figure 2-1 presents the site and RFI 

7 sampling locations within this area. In September 1996, soil borings were made for 

8 collection and analysis of four surface soil and three subsurface soil samples to determine if 

9 there was any impact from the workshop to surrotmding soil. Samples were analyzed for 

10 VOCs, serrrivolatile organic compounds {SVOCs), pesticides/polychlorinated biphenyls 

11 (PCBs), and metals. Surface soil sample G638SB001 was also analyzed for cyanide. One 

12 AOC-specific grotmdwater welJ was installed in September 1996 and sampled in November 

13 1996 for VOCs, SVOCs, pesticides/PCBs, cyanide, and analyzed for metals. Two additional 

14 sampling events were conducted in May 1997 and September 1997. The samples were 

15 analyzed for VOCs, SVOCs, pesticides/PCBs, and metals. According to the sections 10.4.3 

16 and 10.4.4 of the Zone G RFI Report, Revision 0, the following was concluded: 

17 • No VOCs were detected in surface soil samples. No SVOCs in surface soil were detected 

18 above the direct exposure-based (residential) risk-based concentrations (RBCs), except 

19 benzo(a)pyrene in one sample. Benzo(a)pyrene exceeded the residential RBC (88 

20 micrograms per kilogram [µg/kg] for HI= 0.1) in surface soil sample G638SB001 {=120 

21 µg/kg). This sample was collected next to an asphalt-paved area. No SVOCs exceeded 

22 soil screening levels (SSLs), and no other organics exceeded either residential RBCs or 

23 SSLs in surface soil. 

24 • No organic chemicals exceeded SSLs in subsurface soil 

25 • No inorganic chemicals in surface or subsurface soil were detected above the greater of 

26 their respective RBCs/SSLs or BRCs. Page 10.4.23 of the RFI report notes that iron was 

27 detected above its RBC, but was considered an essential nutrient and not a COPC. 

28 • No organic chemicals were detected in groundwater. 

29 • No inorganic chemicals were detected in grotmdwater above the greater of their 

30 respective maximum contaminant levels (MCLs) or Zone G BRCs. 
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1 The fate and transport section (10.4.5) of the Zone G RFI Report, Revision 0 concluded no 

2 organics or inorganics were detected in site soil above applicable SSLs. Thus, the soil-to-

3 groundwater pathway is invalid. 

4 The human health risk assessment (HHRA) section of the RFI report (10.4.6) identified 

5 BEQs as a COPC in surface soil (applicable to a residential scenario only). 

6 No COPCs were identified in groundwater. 

7 A corrective measures study (CMS} was recommended for AOC 638 in Section 10.4.7 of the 

8 RFI report due to the one BEQ exceedance (based on the RFl report's BRC for BEQs of 88 

9 µg/kg in surface soil). 

10 In summary, BEQs were identified as residential COPCs in surface soil only. No COPCs 

11 were identified in the RFI report for subsurface soil or grolllldwater. 
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RF! REPORT ADDENDUM, AOC 633, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2001 

3.0 Interim Measures and UST/AST Removals 

This section summarizes information available concerning any IMs conducted at the site, 

and the status of any USTs or aboveground storage tanks (ASTs) at the site. 

There are no records of an IM carried out at the site, nor is there any record of the existence 

of USTs or ASTs at AOC 638. 
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1 4.0 Summary of Additional Investigations 

2 This section addresses samples collected after completion of the Zone G RFI Report, Revision 

3 0 (EnSafe, 1998), presents these additional data results in tables for screenin~!gainst criteria, 

4 and discusses the screening results. 

5 A fourth groundwater sampling event was conducted in December 1997 at monitoring well 

6 G638GW001, just after the completion of the RFI report. During the latter part of 1999 and 

7 early 2000, additional field activities were conducted in soil (subsequent to the RFI report) to 

8 detennine SPLP ratios for metals. Also, according to the draft Zone G Rf I Report Work Plan 

9 Addendum (EnSafe, 2000), additional field activities were planned for the delineation of 

10 BEQs and copper1 north and northeast of soil boring G638SB001. An additional 

11 groundwater sampling event was conducted on October 18, 1999 at monitoring well 

12 G638GW001. These planned investigations were carried out to address comments received 

13 from SCDHEC regarding the Zone G RFI Report, Revision 0. Finally, CH2M-Jones sampled 

14 surface soil at two locations in 2001 to delineate arsenic to the north of the site. The data 

15 from these additional investigations are summarized below; the analytical data (including 

16 results of the December 1997 sampling event), validation reports, and SPLP metals results 

17 are provided in Appendices A, B, and C, respectively. 

1s 4.1 Soil Sampling and Analysis 
19 During the additional investigations at AOC 638, seven additional surface and subsurface 

20 soil samples (G638SB005, G638SB006, G638SB007, G638SB008, G638SB009, G638SB010, and 

21 G638SB011) were collected and evaluated for inorganic and organic analyses. Figure 4-1 

22 presents the sample locations. Soil samples were obtained from the upper interval (0 to 1 

23 feet below land surface [ft bls] for surface soil samples) and lower interval (3 to 5 ft bls for 

24 subsurface soil samples) at these locations. These sampling events occurred on December 15, 

25 and 16, 1999; and January 15, 2000. 

26 On July 12, 2001, CH2M-Jones sampled two additional locations (G638SB012 and 

27 G638SB013) in the upper interval and analyzed the samples for arsenic on1y. 

1 The Aft report screened copper in soil against the 1997 RBC of 27,000 m~g (Hazard Index (H1)=0. 1 ), and the copper 
concentration in G638SB001(417 mg/kg) did not exceed this RBC or the BAC of 260 mg/kg. However, due to subsequent 
screening against the 2000 residential RBC of 310 mg/kg at Hl=0.1, this copper concentration was addressed in the RFI Work 
Plan Addendum as an exceedance. 
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1 Although arsenic was not a suspected site-related contaminant, and was not identified as a 

2 COPC or a COC during the RFI, one surface soil sample (G638SB00501) collected north of 

3 Building 132 during the Zone G RF/ Work Plan Addendum (EnSafe, 2000) work contained 

4 arsenic at 45.1 mg/kg, which exceeded the RBC, SSL, and Zone G background range. 

5 CH2M-Jones then collected two surface soil samples for arsenic analyses to ensure that the 

6 results in sample G638S000501 were isolated and bounded by samples whic,h.completely 

7 delineated arsenic occurrence. 

8 Tables 4-1and4-2 present summary results of surface soil inorganic and organic analyses, 

9 respectively. Tables 4-3 and 4-4 present summary results of subsurface soil inorganic and 

10 organic analyses, respectively. These tables show all detections and compare them to 

11 appropriate screening criteria: 

12 • The criteria for surface soil are U.S. Environmental Protection Agency [EPA] Region III 

13 RBCs, SSLs, and (for inorganics) the Zone G background concentration range. 

14 • The criteria for subsurface soil are SSLs and (for organics) the Zone G background 

15 concentration range. 

16 Polycyclic aromatic hydrocarbons (PAHs) are also screened as BEQs against the base-wide 

17 reference concentrations developed for surface soil (1,304 µg/kg) and subsurface soil (1,400 

18 µg/kg). 

19 Appendix A provides the detailed analytical data. 

20 4.1.1 Surface Soil 
21 Two surface soil locations (63858005 and 638SB006) were sampled and analyzed for metals 

22 and SVOCs. Three surface soil locations (628SB007 through 62858009) were sampled and 

23 analyzed for total metals and for SPLP metals leachate analyses to calculate site-specific 

24 SSLs. Two surface soil locations (62BSB010 and 628SB011) were sampled and analyzed for 

25 SVOCs in surface soils. Two surface soil locations (628SB012 and 628SB013) were sampled 

26 and analyzed for arsenic in surface soils. The inorganic and organic results are presented in 

27 Tables 4-1and4-2, respectively. Soil concentrations that exceeded screening criteria are in 

28 bold and outlined in boxes within the table. 

29 Arsenic 
30 Arsenic was detected in all seven surface soil samples collected during the additional 

31 investigations and analyzed for metals at AOC 638. Of these, one surface sample location 

32 (G638SB005: 45.1 mg/kg) reported an arsenic concentration above the residential RBC 
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1 concentration (0.43 mg/kg) and the Zone G background concentration range (3.1to25 

2 mg/kg). Arsenic as a COPC is discussed further in Section 5.0 of this report addendum. 

3 Copper 
4 The copper concentration in surface soil sample G638SB006 (521 mg/kg) exceeded the 

5 surface soil residential RBC (310 mg/kg) and background concentration ran~~ (23 to 431 

6 mg/kg). Copper as a COPC is discussed further in Section 5.0. 

7 Organic Parameters 
8 Organic parameters were detected in four surface soil samples. As shown in Table 4-2, the 

9 detected organic parameters were primarily PAHs. Only benzo(a)pyrene exceeded its RBC. 

10 The BEQs were calculated for all samples as shown in the table, and the resulting BEQ 

11 concentrations (G638SB005: 446.53 µg/kg, G638SB006: 373.49 µg/kg, G638SB0010: 328.51 

12 µg/kg, and G638SB011: 214.1 µg/kg) were lower than the site-wide surface soil BRC for the 

13 CNC (1,304 µg/kg). Thus, P AH in surface soil does not warrant further investigation or 

14 action at AOC 638. 

15 4.1.2 Subsurface Soil 
16 Two subsurface soil locations (638SB005 and 638SB006) were sampled and analyzed for 

17 metals and SVOCs. Three subsurface soil locations (628SB007, 628SB008, and 628SB009) 

18 were sampled and analyzed for total metals and for SPLP metals leachate analyses to 

19 calculate site-specific SSLs, and two subsurface soil locations (628SB010 and 628SB011) were 

20 sampled and analyzed for SVOCs in subsurface soils. The inorganic and organic results are 

21 presented in Tables 4-3 and 4-4, respectively. Subsurface soil concentrations that exceeded 

22 the screening criteria are in bold and outlined in boxes within the table. 

23 Selenium and Thallium 
24 Selenium (3.7 mg/kg) and thallium (1.3 mg/kg) were each detected in one subsurface soil 

25 sample location (G638SB008) above the screening concentrations (SSLs [DAF= 10]) of 2.5 

26 mg/kg for selenium and 0.35 mg/kg for thallium, and above the maximum Zone G 

27 background range of 1 mg/kg for selenium and 1 mg/kg for thallium. Selenium and 

28 thallium as COPCs are discussed further in Section 5.0. 

29 Orga11ic Parameters 
30 Organic parameters were detected in three subsurface soil samples; the detected organic 

31 parameters were P AHs, as shown in Table 4-4. The BEQs for the detected parameters are 

32 also shown in the table. None of the BEQ concentrations exceeded the CNC subsurface BRC 
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1 of 1,400 µg/kg. Thus, PAHs in subsurface soil do not warrant further investigation or action 

2 at AOC638. 

3 4.2 Groundwater Sampling and Analysis 
4 As presented above, additional groundwater samples were collected from monitoring well 

5 G638GW001 just after completion of the RFI report in December 1997 and agiin as part of an 

6 additional investigation on October 18, 1999. The location of G638GW001 is shown in Figure 

7 4-2. 

8 Groundwater sample results from December 1997 and October 1999 were compared to 

9 applicable screening criteria (i.e., MCL for drinking water, tap water RBCs if no MCL exists, 

10 and BRCs). The inorganic and organic data are presented in Tables 4-5 and 4-6, respectively. 

11 No groundwater results collected during the additional investigation exceeded the 

12 screening criteria for inorganic or organic analytes. 

13 The two other wells adjacent to this site, GFDSGW06A and GFDSGW06C, were sampled 

14 and analyzed in January 1997 for VOCs, SVOCs, pesticides, PCBs, and metaJs. None of these 

15 groundwater results exceeded the screening criteria for inorganics or organics, except for 

16 one isolated aluminum concentration of 2,790 µg/L in GFDSGW06C. This result exceeded 

17 the secondary MCL for aluminum of 200 µg/L, but did not exceed the RBC of 3,700 µg/L 

18 (Hl=0.1). 

19 The hydrogeologic investigation performed during the RPI and reported in Section 2.3 of the 

20 Zone G RFI Report, Revision 0 discusses groundwater flow at Zone G. Groundwater 

21 potentiometric contours and flow direction are depicted in RFI Figure 2.5 and included as 

22 Appendix D. 
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TABLE 4-1 
Inorganic Analytes Detected in Surface Soil 
RFI Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Region Ill Soil-ta. Zone G Surface 
Residential Groundwater Bac:kground 

Concen1ration Soil Rec• SSLb Concentration 
Parameter Location (mg/kg) Qualifier (Hl=0.1) [OAF= 10] Range9 

Aluminum G638SB005 4,110 = 7,800 NL 2,190-17,800 

G638SB006 4,320 

G638SB007 6,500 = 
G63BSB008 15,400 = 

G638SB009 11,100 

Antimony G638SB005 1.00 J 3.1 2.5 0.79 - 5.7 

G638SB007 2.60 J 
G638SB008 0.75 J 

G638SB009 0.59 J 

Arsenic G638SB005 I 45.1 = 0.431 14.5 3.1 -25 

G638SB006 7.3 

G638SB007 24.5 = 
G638SB008 11.4 = 
G638SB009 5.2 = 
G638SB012 10 = 
G638SB013 6 = 

Barium G638SB005 14.2 J 550 800 11 - 129 

G638SB006 43 = 
G638SB007 68.6 = 
G638SB008 37.6 = 
G638SB009 23.6 

Beryllium G638SB006 0.66 16 31.5 0.47 - 1.1 

G638SB007 0.96 

G638SB008 0.66 

Cadmium G638SB005 0.34 J 3.9 4 0.12-1.7 

G638SB006 1.50 J 
G638SB007 3.60 ::: 

Calcium G638SB005 94,600 NL NL NL 

G638SB006 27,900 

G638SB007 17,000 = 

G638SB008 34,500 = 
G638SB009 2,130 = 

Chromium, Total G636SB005 26 23 19 7-39 

G638SB006 31.3 = 

G638SB007 35.1 = 
G638S8008 25.5 = 

G638S8009 17.2 = 
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TABLE 4·1 
Inorganic Analytes Detected in Surface Soil 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Region 111 Soil-to- Zone G Surface 
Residential Groundwater Background 

Concentration soil Rae• SSLb Concentration 
Parameter Location (mg/kg) Qualifier (Hl=0.1} [OAF= 10] Rangeg 

Cobalt G638S8005 1.1 J 470 994c 1.1 - 6.2 

G638SB006 6.9 "" 
G638SB007 5.8 = 
G638S8008 42 J 
G638SB009 1.9 J 

Copper G638S8005 71.5 J 310 5,590c 23-431 

G638SB006 = 
G638S8007 188 J 

G638S8008 33.8 = 
G638SB009 8.5 = 

Iron G638SB005 4,090 = 2,300 2,770" 4,300 - 32,700 

G638SB006 8,580 

G638SB007 16,600 = 
G638SB008 13,900 

G638SB009 12, 100 ;::; 

Lead G638SB005 21.2 J 400d 135c 3.5-275 

G638SB006 121 "' 
G638SB007 128 J 
G638S8008 75.10 J 
G638SB009 166 J 

Magnesium G638SB005 2,170 J NL NL NL 

G638SB006 929 = 
G638SB007 1,000 J 
G638SB008 1,920 J 
G638SB009 745 J 

Manganese G638SB005 75.8 J 160 1, 110c 39-359 

G63BSB006 84.8 

G638SB007 358 J 

G638SB008 156 = 
G638SB009 67 = 

Mercury G638SB005 0.21 = 2.3" 1.04c 0.060-2 

G638SB006 0.23 J 
G638S8007 0.30 = 
G638SB008 0.15 = 
G638SB009 0.11 = 
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TABLE 4-1 
Inorganic Analytes Detected in Surface Soil 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Region Ill Soil-to- Zone G Surface 
Residential Groundwater Background 

Concentration Soil RBC8 SSLb Concentration 
Parameter Location (mg/kg} Qualifier (Hl=0.1) [OAF= 10] Rangeg 

Nickel G638SB005 13.1 = 160 65 20.6 

G638SB006 22.9 = 
G638SB007 43.1 = 
G638SB008 9.9 = 
G63BSB009 3.7 

Potassium G638SB005 665 J NL NL NL 

G638SB006 423 = 
G638SB007 503 J 

G638SB008 1,070 = 
G638SB009 315 J 

Selenium G63BSB005 1.1 = 39 2.5 0.45 - 1.4 

G638SB007 1.8 

G638SB008 1.2 = 
G638SB009 1.4 = 

Silver G638SB007 0.1 J 39 17 NL 

Sodium G638SB005 478 = NL NL NL 

G638SB006 432 = 
G638SB007 395 J 

G638SB008 270 J 

G638SB009 86 J 

Thallium G638SB006 0.59 J 0.55 0.35 0.55-0.91 

G638SB008 0.45 J 

Vanadium G638SB005 15.6 55 3,000 7.2-57 

G638SB006 17.7 = 
G638SB007 25.3 = 
G638SB008 34.2 = 
G638SB009 23.1 = 

Zinc G638SB005 64.9 J 2,300 6,000 18 - 1,650 

G638SB006 360 J 

G638SB007 591 J 

G638SB008 114 

G638SB009 29.B = 
Concentrations in bold and outlined in boxes exceeded !he RBCs or SSLs and the Zone G background 
concentration range. 

a Residential RBCs (Hl=0.1 for noncarcinogens) were obtained from the EPA Region Ill RBC Table, October 5, 
2000 (httg://www.ega.gov/eaghome/search.html}, unless otherwise noted. 

b Generic soil-to-groundwater SSLs (OAF = 10) are from EPA Sorl Screening Guidance: Technical Background 
Document (Table A-1 ), EPN540/R-95/128, May 1996, unless otherwise noted. 
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TABLE4·1 
Inorganic Analytes Detected in Surface Soil 
RFI Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Parameter Location 
Concentration 

(mg/kg) Qualifier 

Region Ill 
Residential 
Soil Rec• 
(Hl=0.1) 

RFI REPORT ADDENDUM. AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISIONO 
SEPTEMBER 2001 

Soil-to
Groundwater 

SSLb 
[OAF= 10] 

Zone G Surface 
Background 

Concentration 
Rangeg 

cwhere SSLs are not available from EPA Tables, EnSafe soil-to-groundwater SSLs are used, based on EPA 
Soil Screening Guidance: Technical Background Document, EPN540/R-95/128, May 1996. 

d Residential ABC for lead was obtained from EPA Soil Screening Guidance: Technical Background Document, 
Appendix A (page A-5) EP N540/R-95/128, May 1996. 
0 Residential RBC (THl=0.1) for mercury was obtained from the EPA Region Ill RBC Table document distributed 
on October 22, 1997. 
1 Carcinogen-residential RBC was used directly from the EPA Region Ill RBC Table, October 5, 2000. 
11 Background values for Zone Gare as described in the Zone G RFI Report, Revision 0 (EnSafe, 1998) Section 
5 - Data Evaluation and Background Comparison. 

= Chemical detected at the concentration shown 

HI Hazard index 

J Chemical detected at concentration below the method detection limit, concentralion not known 

NL Nol listed 

ABC Risk-based concenlration 

THI Target hazard index 

AOC636ZGRF\RAREVO DOC 4-8 



RFI REPORT ADDENDUM, AOC 638 ZONE G 
CHARLESTON NAVAL COMPLEX 

AEVlSIONO 
SEPTEMBER 2001 

TABLE4-2 
Organic Analytes Detected in Surface Soil 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Region Ill 
Concentration Residential Soil 

Parameter Location (mg/kg) Qualifier Rec• 

2-Methylnaphthalene G638SB011 0.04 J 160 

Acenaphthene G638SB010 0.021 J 470 

Acenaphthylene G638SB011 0.02 J NL 

Anthracene G638SB010 0.046 J 2,300 

G638SB011 0.03 J 

Benzo(a)anthra.cene G638SB005 0.16 J 0.87° 

G638SB006 0.17 J 
G638SB010 0.14 J 

G638SB011 0.11 J 

Benzo(a)pyrene G638SB005 0.2 J 0.087° 

G638SB006 0.13 J 

G638SB010 0.088 J 

G638SB011 0.12 J 

Benzo( b )flue ranthene G638SB005 0.31 J 0.87c 

G638SB006 0.16 J 
G638SB010 0.1 J 
G63BSB011 0.19 J 

Benzo(g,h,i)perylene G638SB005 0.13 J NL 

G638SB010 0.065 J 
G638SB011 0.14 J 

Benzo(k)fluoranthene G638SB005 0.23 J 8.7° 
G638SB006 0.13 J 
G638SB010 0.088 J 
G638SB011 0.095 J 

Benzoic Acid G638SB010 0.11 J 31,000 

G638SB011 0.05 J 

Bis(2-ethylhexyl) phthalate G638SB006 0.12 J 4.6c 

Chrysene G638SB005 0.23 J 87c 

G638SB006 0.19 J 
G638SB010 0.13 J 
G638SB011 0.15 J 

Dibenz( a,h )anthracene G638SB011 0.051 J 0.087c 

Di-n-butyl phthalate G638S8010 0.032 J 780 

G638SB011 0.038 J 
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TABLE4·2 
Organic Analytes Detected in Surface Soil 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Concentration 
Parameter Location (mg/kg) 

Fluoranthene G638SB005 0.27 

G638SB006 0.28 

G638SB010 0.49 

G638SB011 0.19 

Fluorene G63BSB010 0.026 

lndeno(1,2,3-C,D)pyrene G638SB005 0.12 

G638SB010 0.055 

G638SB011 0.12 

Phenanthrene G638SB006 0.14 

G63BSB010 0.13 

G63BSB011 0.079 

Pyrene G638SB005 0.31 

G638SB006 0.29 

G638SB010 0.59 

G63BSB011 0.19 

Parameter Location Concentration Units 

BEQ G63BSB005 446.53 µg/kg 

G638SB006 373.49 

G638SB010 328.51 

G638SB011 214.1 

Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
;;::; 

J 

Background 
Concentration 

CNC 

1,304b 

Region Ill 
Residential Soil 

RBC11 

310 

310 

NL 

230 

Concentrations in bold and outlined boxes exceed the applicable RBC or background screening concentration. 

a Non-carcinogen-residential RBCs (HI"" 0.1) were obtained from the EPA Region Ill, Risk-Based Concentration 
Table, October 5, 2000 (http://www.epa.gov/epahome/search.html), unless noted otherwise. 

b Background PAHs Study Report - Technical information for Development of Background BEO Values, 
February 2001, CH2M-Jones. 

c Carcinogen-residential RSC was used directly from the EPA Region Ill, Risk-Based Concentration Table, 
October 5, 2000. 

BEQ 

OAF 

J 

NA 

NL 
PAH 

RBC 

svoc 
THI 

Chemical detected at the concentration shown 

Benzo(a)pyrene equivalent 

Dilution attenuation factor 

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

Not applicable/not available/not analyzed 

Not listed 

Polycylic aromatic hydrocarbon 

Risk-based concentration 

Semivolatile organic compound 

Target hazard index 
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TABLE 4·2 
Organic Analytes Detected in Surface Soil 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Parameter Location 

VOC Volatile organic compound 

BEQ Calculation Procedure: 

Equation 1: BEQ =Sum {PAH • TEF} 

Concentration 
(mg/kg) 

RFI REPORT ADDENDUM. AOC 636, ZONE G 
CHARLESTON NAV/4. COMPLEX 

REVISIONO 
SEPTEMBER 2001 

Qualifier 

Region Ill 
Residential Soil 

RBC8 

PAH =the concentration value to the seven target parameters (TP) listed below, or if there was no detection of 
the TP, half the TP detention limit is used. 
TEF =Toxicity equivalency factor (TEF) listed below, relative to benzo(a)pyrene. 

If there were no delection or all seven TP, then the BEQ = nondetect (ND). 

Target Parameters TEF 

Benw(a)anthracene 0.1 

Benzo(a)pyrene 

Benzo(b)fluoranthene 0.1 

Benzo ( k )!luoranthene 0.01 

Chrysene 0.001 

Dibenz( a. h)anth racene 

lndeno( 1,2,3-c,d)pyrene 0.1 
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TABLE4-3 
Inorganic Analytes Detected ln Subsurface Soil 
RFI Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

ZoneG 
Soil-to- Subsurface 

Groundwater Background 
Concentration SSLa [OAF= Concentration 

Parameter Location (mg/kg) Qualifier 10} Rangec: 

Aluminum G638SB005 8,130 = NL 2,630 36,800 

G638SB006 8,580 = 
G638SB007 8,200 ;;; 

G638SBOOB 36,400 = 
G638SB009 8,880 

Antimony G638SB005 1.2 J 2.5 0.22-19d 

G638SB007 0.36 J 

G638SB008 1.1 J 
G638SB009 0.32 J 

Arsenic G638SB005 15.5 14.5 1.4 36 

G638SB006 7.9 

G638SB007 4.6 

G638SB008 27.1 = 
G638SB009 28 = 

Barium G638SB005 13 4 J 800 7.7-63 

G638SB006 26.2 = 
G638SB007 18.5 J 

G63BSB008 54.3 

G638SB009 41.1 

Beryllium G638SB006 0.34 J 31.5 0.45-2.4 

G638SB008 1 9 = 
Cadmium G638SB005 0.54 J 4 0.080 0.52 

G638S8006 2.9 J 

Calcium G638SB005 102,000 ;::; NL NL 
G638SB006 14,400 = 
G638SB007 3,650 = 
G638SB008 7,370 

G638SB009 2,350 

Chromium, Tolal G638SB005 46.7 19 7.4- 65 

G63BSB006 14.3 

G638SB007 12.6 

G638SBOOB 58 = 
G638SB009 11 = 

Cobalt G638SB005 2 J 994t> 0.9 15 

G638SB006 1.5 J 
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TABLE4-3 
Inorganic Analytes Detected in Subsurface Soil 
RFI Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

ZoneG 
Soil-to- Subsurface 

Groundwater Background 
Concentration SSL11 [OAF= Concentration 

Parameter Location (mg/kg) Qualifier 10] Range" 

Cobalt G638SB007 1.3 J 994b 0.9-15 

G638SB008 11.4 = 
G638SB009 1.6 J 

Copper G638SB005 26 J 5,590b 4.5-46 

G638SB006 19.3 = 
G638SB007 4.8 J 
G638SB008 35.7 :;;: 

G638SB009 3.2 = 
Iron G638SB005 6,730 ::: 2,770b 3,110-58,100 

G638SB006 5,560 = 
G638SB007 10,600 

G638SBOOB 45,300 

G638SB009 6,480 = 

Lead G638SB005 11.4 J 135" 2.4- 76 

G638SB006 41.8 

G638SB007 15.2 J 

G638SB008 51.7 J 

G638SB009 11.6 J 

Magnesium G638SB005 4,490 J NL NL 

G638S8006 1,030 = 
G638SB007 887 J 

G638SB008 4,680 J 

G638SB009 496 J 

Manganese G638SB005 122 J 1, t 10b 20 409 
G63BSB006 51.7 = 
G638SB007 53.7 J 
G638SB008 605 = 
G638SB009 49 " 

Mercury G638SB006 0.06 J 1.04b 0.050-3 7 

G638SB007 0.09 = 
G638SB008 0.33 = 
G63BSB009 0.05 

Nickel G63BSB005 18.9 = 65b 1.9-22 
G638SB006 5.6 

G638SB007 2.7 J 
G638SB008 17.9 = 
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TABLE4-3 
Inorganic Analytes Detected in Subsurface Soil 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

ZoneG 
Soil-to- Subsurface 

Groundwater Background 
Concentration SSL11 [OAF= Concentration 

Parameter Location (mg/kg) Qualifier 10) Range" 

Nickel G63BSB009 3.2 J 1.9-22 

Potassium G63BSB005 1,830 J NL NL 
G638SB006 401 

G638SB007 478 J 
G638SB008 3,030 = 
G638SB009 216 J 

Selenium G63BSB005 2 = 2.5 0.54 1 

G638S8006 0.52 J 

G638SB007 1.3 ;;;;; 

G638SB008 

G638SB009 0.81 J 

Sodium G638SB005 1,260 = NL NL 
G638SB006 380 = 
G638SB007 455 J 
G638SB008 442 J 

G638SB009 81.1 J 

Thallium G638SB005 0.55 J 0.35 

G63BSB006 0.4 J 

G638SB008 1.3 J 

Vanadium G638SB005 28.8 = 3,000 72.5 

G638SB006 13 = 
G638SB007 19.2 

G638SB008 93.1 ;; 

G638SB009 14 = 
Zinc G638SB005 53.3 J 6,000 20-198 

G638SB006 77 J 
G638SB007 19.7 J 
G638SB008 134 =: 

G638SB009 19.3 = 
Concentrations in bold and outlined in boxes exceed the SSL and the Zone G background range. 
11 Generic soil-to-groundwater SSLs (OAF 10) are from EPA Soil Screening Guidance: Technical Background 
Document (Table A-1), EPA/540/R-95/128, May 1996, unless otherwise noted. 

b Where SSLs are not available from EPA Tables, EnSafe soil-to-groundwater SSLs are used - based on EPA 
Soil Screening Guidance: Technical Background Document, EPA/540/R-95/128, May 1996. 

c Background values for Zone Gare as described in the Zone G RFI Report, Section 5 - Data Evaluation and 
Background Comparison, unless otherwise noted. 

d Background range for antimony is not available for Zone G due to no detections; range shown is base wide. 
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RFI REPORT ADDENDUM. AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISIONO 
SEPTEMBER 2001 

RFI Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Parameter Location 
Concentration 

(mg/kg) 

= Chemical detected at the concentration shown 

DAF Dilution attenuation factor 

Soil-to
Groundwater 
SSL a [OAF= 

Qualifier 1 O] 

ZoneG 
Subsurface 
Background 

Concentration 
Range"' 

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

NA Not applicable/not available/not analyzed 

NL Not listed 

SSL Soil screening level 
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TABLE 4-4 
Organic Analytes Detected in Subsurface Soil 
RFI Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Soil-to-
Concentration Groundwater SSL a 

Parameter Location (mg/kg) Qualifier [OAF= 10] 

2-methylnaphthalene G638SB010 0.6 NL 

G638SB011 0.068 J 

Acenaphthene G638SB010 0.38 J 285 

G638SB011 0.26 J 

Anthracene G638SB006 0.25 J 6,000 

G638SB011 0.56 

Benzo(a)anthracene G638SB006 0.99 

G638SB010 0.26 J 
G638SB011 0.84 = 

Benzo(a)pyrene G638SB006 0.56 J 4 

G638SB010 0.18 J 

G638SB011 0.67 = 
Benzo(b )fluoranthene G638SB005 0.47 J 2.5 

G638S8006 1.1 J 
G638SB010 0.26 J 
G638SB011 0.65 

Benzo(g,h,i)perylene G638SB006 0.32 J NL 

G638SB010 0.098 J 
G638SB011 0.48 = 

Benzo (k )fl uoranth en e G638SB006 0.74 J 24.5 

G638SB010 0.16 J 
G638SB011 0.5 = 

Benzoic acid G638SB011 0.074 J 200 

Benzyl butyl phthalate G638SB011 0.028 J NL 

Bis(2-ethylhexyl) phthalate G638SB005 0.11 J 1,800 

G638SB006 0.099 J 

Chrysene G638SB006 1.1 = 80 

G638SB010 0.25 J 
G638SB011 0.82 = 

Dibenz(a,h)anthracene G638SB006 0.15 J 
G638SB010 0.038 J 
G638SB01 I 0.21 J 

Dibenzofuran G638SB011 0.16 J NL 
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TABLE4-4 
Organic Analytes Detected in Subsurface Soil 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Soil-to-
Concentration Groundwater SSL• 

Parame1er Location (mg/kg) Qualifier (OAF= 10] 

Di-n-butyl phthalate G638SB005 0.24 J 1, 150 

G638SB011 0.03 J 
G638SB001 0.13 J 

Fluoranthene G638SB006 1.8 = 2,150 

G638SBD10 0.84 = 
G638SB011 1.8 = 

Fluorene G638SB010 0.46 J 280 

G638SB011 0.32 J 

lndeno(1,2,3-c,d)pyrene G638SB006 0.31 J 7 

G638SB010 0.092 J 

G638SB011 0.46 J 

Phenanlhrene G638SB006 1.2 = NL 

G638SB010 1 = 
G638SB011 1.8 = 

Pyrene G638SB006 2 2,100 

G638SB010 0.61 

G638SB011 1.5 = 

Background 
Concentration 

Parameter Location Concentration Units CNC 

BEQ G638SB005 566.585 µg/kg 1,400 b 

G638SB006 958.5 

G638SB010 281.05 

G638SB011 1080.82 

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

b Background PAHs Study Report - Technical inrormation for Development of Background BEQ Values, 
February 2001, CH2M-Jones. 

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

= Chemical detected at the concentration shown 

BEO Benzo(a)pyrene equivalent 

OAF Dilution attenuation factor 

NA Not applicable/not available/not analyzed 

NL Not listed 

PAH Polycylic aromatic hydrocarbon 

PEST Pesticide 
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TABLE. 4-4 
Organic Analytes Detected in Subsurface Soii 
RFI Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

RBC Risk-based concentration 

SSL Soil screening level 

SVOC Semivolatile organic compound 

THI Target hazard index 
VOC Volatile organic compound 
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TABLE4-5 
Inorganic Analytes Detected in Groundwater 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Concentration 
Parameter Location (µg/L) Qualifier 

Barium G638GW001 12,5 J 

16.8 J 

Calcium G638GW001 89,900 = 
64,600 J 

Copper G638GW001 1.5 J 

Iron G638GW001 3,310 = 
5,610 J 

Magnesium G638GW001 87,100 = 
247,000 = 

Manganese G638GW001 269 = 
99.4 J 

Nickel G638GW001 1.1 J 

Potassium G638GW001 54,000 = 
118,000 ;;; 

Sodium G638GW001 859,000 = 
2,220,000 J 

Vanadium G638GW001 J 

Drinking Water 
Sample Date MC La 

10/18/1999 2,000 

12/11/1997 

10/18/1999 NL 
12/11/1997 

10/18/1999 1,300 

10/18/1999 NL 
12/11/1997 

10/18/1999 NL 
12/11/1997 

10/18/1999 NL 
12111/1997 

10/18/1999 NL 

10/18/1999 NL 
12/11/1997 

10/18/1999 NL 
12/11/1997 

10/18/1999 NL 

RFI REPORT ADDENDUM, AOC 638, ~ 

Region Ill 
Tap Water ABC 

(THI= 0.1)b 

260 

NL 

150 

1,100 

NL 

73 

73 

NL 

NL 

2.6 

CHARLESTON NAYAl co~, .t:x 
REVJSIONO 

SEPTEMBER 2001 

Shallow Background 
Reference 

Concentrationc 

31 

NL 

8.33 

30,400 

NL 

2,906 

4.08 

NL 

NL 

15.4 

Concentrations in bold and outlined in boxes exceed the MCL, EPA Region Ill Tap Water, and the zone background screening criteria. 

a MCL - From EPA Drinking Water Standards and Health Advisories, Summer 2000. 
b RBCs were obtained from the EPA Region Ill RBC Table, 10/5/2000 (http://www.epa.gav/epahoma/search.html). 

c From EnSafe Zone G background study. 

= Chemical detected at the concentration shown 
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TABLE 4-5 
Inorganic Analytes Detected in Groundwater 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Parameter Location 
Concentration 

(pg/l) Qualifier Sample Date 
Drinking Water 

MCL" 

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

RF! REPORT ADDENDUM, AOC 638, 3 

Region Ill 
Tap Water RBC 

(THI 'I! 0.1 t' 

CHARLESTON NAVAL cu~ .. .£X 
AEVISIONO 

SEPTEMBER 2001 

Shallow Background 
Reference 

Concentrationc 

MCL Maximum Contaminant Level - the maximum permissible level of a contaminant in water which 1s delivered to any user of a public water system. MCLs 
are enforceable standards. 

NA Not applicable/not available/not analyzed 

NL Not listed 

SSL Soil screening level 

SVOC Semivolatile organic compound 

THI Target hazard index 
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TABLE4-6 
Organic Analytes Detected in Groundwater 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Parameter Location 

Octachloro- dibenzo-p-dioxin G638GW001 

Concentration 
(pg/L) 

60.098 

RFl Rf PORT ADDENDUM, AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISIONO 
SEPTEMBER 2001 

Drinking 
Water 

Qualifier MCL1 

"" 30,000 

Region Ill 
Tap Water 

RBC 
b (THI= 0.1) 

NL 

Concentrations in bold and outlined in boxes exceed the MCL, and EPA Region Ill Tap Water criteria. 

a MCL - From EPA Drinking Water Standards and Health Advisories, Summer 2000. 
0 RBCs were obtained from the EPA Region Ill ABC Table, {http://www.epa.gov/epa,home/search.htmf}, 
October 5, 2000. 

= Chemical detected at the concentration shown 

MCL Maximum Contaminant Level - the maximum permissible level of a contaminant in water which is 
delivered to any user of a public water system. MCLs are enforceable standards. 

NL Not listed 

pg/L Picograms per liter 
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AOC 638, Zone G 
Charleston Naval Complex 

CH2MHILL 



\ 
\ 

I 

S Groundwater Wells 
c:J AOC Boundary 

SWMU Boundary 
D Buildings 

Pavement 
IV Roads 

Sidewalk 

AOC 638 

GFDSGWOOA 

fl 
N 

0 30 

G638GW001 

s 

Figure 4·2 
Location of Groundwater Monitoring Wells 

AOC 638, Zone G 
60 Feet Charleston Naval Complex 

~1111111111111111111111111----~ 

CH2MHILL 
File Palh: C \18g1&\Proiecls1Zone_G\aoc_638\apn\aoc_638b •I"· Date· 06 Sep 200112 00, User ASWINFOR, Figur&4-2 Locabon of Groundwater Mon!lonng Wolls 



RFI REPORT ADDENDUM, AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
FEBRUARY 2002 

1 

2 

3 

5.0 COPC/COC Refinement 

In this section, the COPCs which are discussed in Section 2.0, and further developed in the 

screening of Section 4.0 of this report addendum, are further evaluated. 

4 In the RFI report (see Section 2.0 of this report addendum), BEQs were identified as 

5 residential COPCs in surface soi] only. No COPCs were identified for subsurface soil or 

6 groundwater. In the additional investigations (see Section 4.0 of this report addendum), 

7 arsenic, copper, and BEQs had minor exceedances in surface soil, as did selenium and 

8 thallium in subsurface soil. There were no COPCs identified from the additional 

9 groundwater data. The following presents a re-evaluation of and conclusions appropriate to 

10 the identified COPCs at AOC 638. 

11 5.1 Soil 
12 5.1.1 Arsenic 
13 Arsenic in sample G638SB005 (45.1 mg/kg) fell outside the Zone G arsenic background 

'( . 14 sample range (3.1to25 mg/kg). However, Zone G background is represented by only nine 

15 background samples, and therefore may not be adequate to represent variability of the 

16 background conditions. Also, the CNC is noted to have elevated arsenic levels, possibly due 

17 to the application of arsenical pesticides across the base. The more recent background 

18 samples collected from railroad lines and runoff areas around railroads indicated the 

19 presence of arsenic at elevated levels (with a maximum of 92 mg/kg), which could be due to 

20 the facility maintenance-related pesticide application. Similar observations were made in 

21 surface soils at sites in Zone G and other sites in other zones with industrial activities, 

22 suggesting that the arsenic detected at AOC 638 is not related to specific-site operations at 

23 AOC 638. The adjacent Zone F background data measured surface soil arsenic levels 

24 between 3 and 30 mg/kg. All of the background data for each zone, as well as for railroad 

25 lines, are presented in the Technical Memorandum issued by CH2M-Jones, A Summary of 

26 Inorganic Chemical Concentrations in Background Soil and Groundwater at the CNC (CH2M-

27 Jones, August 2001a). Information on arsenic concentrations along the railroad lines is 

28 included in Appendix J of the Project Team Notebook and Instructions, Revision 1A (CH2M-

29 Jones, December 2001b). 

30 To further evaluate arsenic in surface soil, human health risks were estimated using the 

31 upper 95-percent confidence limits on mean concentrations (UCl...<Js). Such a concentration 
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RFI REPORT ADDENDUM, AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
FEBRUARY 2002 

1 was estimated for the detected arsenic in both original and additional samples at AOC 638 

2 for comparison with the background range in soil at the CNC (see Table 5-1 and Figure 5-1). 

3 The surface soil arsenic UCLis (21 mg/kg) falls within the Zone G arsenic background 

4 sample range. Arsenic concentration ranges taken from the site are close to the EPA Region 

5 JV accepted residential target deanup level of 20 mg/kg, and well below the industrial land 

6 use target cleanup level of 270 mg/kg. Site groundwater does not display e~ated levels of 

7 arsenic. Therefore, it is likely that the detected arsenic is part of the area background 

8 concentration. Thus, arsenic is not considered a COC in surface soil at AOC 638, and does 

9 not warrant further investigation or action. 

10 5.1.2 Copper 
11 The copper concentration in G638SB006 (521 mg/kg) exceeded the surface soil residential 

12 R.BC (HI= 0.1) of 310 mg/kg, but was wel1 below the residential RBC (HI= 1.0) of 3,100 

13 mg/kg. It is also within the CNC site-wide background range (0.47 to 866 mg/kg) (CH2M-

14 Jones, 2001). Thus, copper is not considered a COC and does not warrant further 

15 investigation or action at AOC 638. 

16 5.1.3 Selenium and Thallium 
17 The selenium concentration in subsurface soil (3.7 mg/kg in G638SB008) exceeded the Zone 

18 G maximum background concentration of LO mg/kg, but fell within the overall CNC 

19 background selenium range of 0.34 to 3.9 mg/kg. Therefore, selenium does not represent 

20 contamination but is part of the site background. The thallium concentration in subsurface 

21 soil (1.3 mg/kg in G638SB008) exceeded the Zone G maximum background concentration of 

22 1.0 mg/kg, but fell within the overall CNC background thallium range of 0.36to1.9 mg/kg. 

23 Therefore, thallium does not represent contamination but is part of the site background. 

24 Thus, selenium and thallium are not considered COCs in subsurface soil and do not warrant 

25 further investigation or action at AOC 638. 

26 5.1.4 BEQs 
27 Although benzo(a)pyrene equivalents (BEQs) were identified in the RFI as chemicals of 

28 concern (COCs) in surface soil, BEQs exceeded the RBC for benzo(a)pyrene of 88 µg/kg in 

29 only one location (G638SB001), and the BEQ for that sample location (120 ug/kg) is well 

30 below the CNC background reference concentration for BEQs of 1,304 µg/kg. In the 

31 additional investigation, BEQs were detected at concentrations above the RBC in all four 

32 samples tested for SVOCs, but no result exceeded the CNC reference concentration. All five 

33 of the locations where BEQs were detected (G638SB001, G638SB005, G638SB006, 

AOC638ZGRFIRAREV1 .DOC &-2 



RFI REPORT ADDENDUM, AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
FEBRUA.RY 2002 

1 G638SB0010, and G638SB0011) are under or adjacent to pavement. Based on these 

2 considerations, BEQs are not considered a COC at this site, and do not warrant further 

3 investigation or action at AOC 638. 

4 5.2 Groundwater 
5 No groundwater results from the samples collected during the RFI or additi(;°nal 

6 investigation exceeded the screening criteria for inorganic or organic analytes. 
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TA8LE5·1 
UCL95 for Surface Soil Arsenic 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Concentration 
Location (mg/kg) 

G638SB001 10.6 

G638SB002 13 

G638SB003 6.9 

G638SB004 6 

G63BSB005 45.1 

G638SB006 7.3 

G638SB007 24.5 

G638SB008 11.4 

G638SB009 5.2 

G638SB012 10 

G638SB013 6 

Computation Type and Value 

Standard Deviation 11.9 
(population) 

Maximum 45.1 

Minimum 5.2 

Average 13.3 

UCLes 21.0 

Qualifier 

J 

J 

= 
= 
= 

= 

= 

= 

J chemical detected at concentration below the method detection limit, 
concentration not known 

chemical detected at the concentration shown 

Total number of samples 11 

Total number of detects;; 11 
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1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 R Fl Status 
4 The Zone G RFI Report, Revision 0 (EnSafe, 1998) addressed SWMUs/ AOCs within the CNC, 

5 including AOC 638. At the conclusion of the RFI report, the investigation was not 

6 considered to be complete for this site, and as a result the subsequent Zonr G RFI Report 

7 Work Plan Addendum (EnSafe, 2000) proposed additional sampling. As presented and 

8 discussed in Section 4.0 of this report addendum, the results of the additional testing 

9 confirm that there are no COCs at this site, and that NFA is appropriate. Reports, 

10 comments, and responses following the Zone G RFI Report, Revision 0 also confirm that 

11 additional soil or groundwater samples are not required. A copy of the responses to 

12 SCDHEC comments on the Zone G RFI Report, Revision 0 and the Zone G RF! Work Plan 

13 Addendum for this site are provided as Appendix E to this report addendum. 

14 6.2 Presence of lnorganics in Groundwater 
15 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

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

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

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

19 quantitation limit. 

20 As determined in the RFI report, no soil sample inorganics were present at concentrations 

21 above their app1icable SSLs; the soiHo-groundwater pathway is considered invalid at this 

22 site. RFI and additional investigations fonnd that no inorganics in groundwater exceeded 

23 screening criteria, including MCLs. 

24 6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
25 Sewers at the CNC 
26 AOC 638 was initially a small workshop and then a storage facility. No records indicate that 

27 wastewater or sanitary wastewater was produced at this facility, and no access to a sewer 

28 system was provided. Therefore, there is no linkage between AOC 638 and the sanitary 
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1 sewers, and further evaluation of this issue is not warranted. There are no COCs that could 

2 migrate from this site. 

3 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
4 at the CNC 
5 Potential linkage of a SWMU or AOC to a storm sewer refers to the possibility of a 

6 groundwater plume at a SWMU or AOC migrating into a storm sewer from which it would 

7 subsequent1y migrate to the water bodies around the CNC. Potential linkage also refers to 

8 the presence of a cross connection behveen the sanitary sewer and storm sewer, which 

9 could in tum transport pollutants directly to surface waters. Regarding the first of these 

10 potential linkages, because the most recent data suggest that there are no chemicals present 

11 above their respective MCLs in site groundwater, there is no excessively contaminated 

12 groundwater plume to migrate to a storm sewer. Therefore no potential linkage of this AOC 

13 to a storm sewer exists. 

14 Regarding the second potential linkage issue, there is no data or information indicating that 

15 the former torpedo workshop was ever connected to the CNC storm sewer system. 

16 Therefore, further evaluation of a potential linkage between AOC 638 and the storm sewers 

17 is not warranted. 

18 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
19 at the CNC 
20 The nearest investigated railroad line to AOC 638isapproximately1,200 feet to the 

21 northwest. There is no known linkage between AOC 638 and the investigated railroad lines 

22 of AOC 504. Therefore, further evaluation of this issue is not 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. There are no COCs in surface soil 

27 at AOC 638. Therefore, further evaluation of a potential pathway for contaminant migration 

28 via stormwater runoff is not warranted. 
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1 There were no chemicals present in groundwater at concentrations above their applicable 

2 MCLs. Therefore, further evaluation of potential migration of contaminated groundwater to 

3 a surface water body is not warranted. 

4 6.7 Potential Contamination in Oil/Water Separators (OWSs} 
5 The issue of potential contamination in OWSs refers to the possible presence of an OWS that 

6 has not yet been investigated at a SWMU or AOC as part of the RCRA or UST process. 

7 Neither the RF A nor the RFI refer to the presence or possib]e presence of an OWS at AOC 

8 638. In addition, there is no visual evidence of an OWS at this site. Nor is there reference to 

9 an OWS at this facility in the base-wide OWS report prepared by the Navy in Y2000. 

10 Therefore, further evaluation of this issue at AOC 638 is not warranted. 

11 6.8 Land Use Control Management Plan 
12 This site is zoned M-1 for marine industrial use. The HHRA in the RFI screening did not 

13 identify any COCs in soil at AOC 638. This evaluation considered potential future 

14 residential use, which is regarded as unrestricted use. This residential use assumption is 

15 thus conservative, and no land use restrictions are needed. 
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7.0 Recommendations 

RFI REPORT ADDENDUM. AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISIONO 
SEPTEMBER 2001 

AOC 638, the former to:rpedo workshop and materials storage building at Building 132, is 

currently vacant. There have been no reports or observations indicating any past spills, or 

that a contaminant was discharged to the environment. The single BEQ exceedance of the 

residential RBC was well below the CNC siteMwide reference concentration for BEQ. 

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

the exceedances of criteria by chemicals in soil and groundwater may be attributable to the 

background, and are limited to a single or few minor occurrences. These occurrences do not 

present human exposure or leaching concerns, nor are they related to historic activities 

associated with AOC 638. 

Because there are no COCs present in soil or grormdwater at this site, CH2M-Jones 

recorrunends this site for NF A Once the BCT concurs that NF A is appropriate for the site, a 

Statement of Basis will be prepared that will be made available for public comment in 

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

remedy selection. 
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Charelston Naval Complex 09/06/2001 
AOC 638, Zone G 

StationfD G638GW001 
SamplelD 63BGW00104 

DateCollected 12/11/1997 
Parameter Unit Concentration Qualifier 

ETHYLBENZENE UG/L 5.0 u 
1 , 1,2 ,2-TETRACHLOROETHANE UG/L 5.0 u 
METHYL ETHYL KETONE (2-BUT ANONE) UG/L 5.0 u 
2-HEXANONE UG/L 5.0 u 
METHYLENE CHLORIDE UG/L 6.0 u 
METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) UG/L 5.0 u 
BENZENE UG/L 5.0 u 
BROMOMETHANE UG/L 5.0 u 
2-Chloroethyl vinyl ether UG/L 5.0 u 
TOLUENE UG/L 5.0 u 
CHLOROMETHANE UG/L 5.0 u 
BROMODICHLOROMETHANE UG/L 5.0 u 
ACETONE UG/L 7.0 u 
1,2-DICHLOAOETHANE UG/L 5.0 u 
1, 1-0ICHLOROETHANE UG/L 5.0 u 
OIBROMOCHLOROMETHANE UG/l 5.0 u 
CARBON DISULFIDE UG/L 5.0 u 
1,2-DICHLOROPROPANE UG/L 5.0 u 
1, 1 ·DICHLOROETHENE UG/L 5.0 u 
trans-1,3-DICHLOROPROPENE UG/L 5.0 u 
cis-1,3-DICHLOROPROPENE UG/L 5.0 u 
1,2-0ichloroethene (total) UG/L 5.0 u 
CHLOROBENZENE UG/L 5.0 u 
CARBON TETRACHLORIDE UG/L 5.0 u 
STYRENE UG/L 5.0 u 
BROMOFOAM UG/L 5.0 u 
XYLENES, TOTAL UG/L 5.0 u 
VINYL CHLORIDE UG/L 5.0 u 
Vinyl acetate UG/L 5.0 u 
CHLOROFORM UG/L 5.0 u 
TRICHLOROETHYLENE (TCE) UG/L 5.0 u 
1, 1,2-TRICHLOAOETHANE UG/L 5.0 u 
1, 1, 1-TRICHLOAOETHANE UG/L 5.0 u 
TETRACHLOROETHYLENE(PCE) UG/L 5.0 u 
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Charelston Naval Complex 09/06/2001 
AOC 638, Zone G 

station ID G638GW001 
SamplelD 638GW00104 

DateCollected 12111/1997 
Parameter Unit Concentration Qualifier 

HEXACHLOROCYCLOPENT ADI ENE UG/L 10.0 u 
HEXACHLOROBUT ADIE NE UG/L 10.0 u 
FLUORANTHENE UG/L 10.0 u 
FLUOR ENE UG/L 10.0 u 
01-n-BUTYL PHTHALATE UG/L 10.0 u 
HEXACHLOROBENZENE UG/L 10.0 u 
HEXACHLOROETHANE UG/L 10.0 u 
2,4-DINITROPHENOL UG/L 50.0 u 
Dl-n-OCTYLPHTHALA TE UG/L 10.0 u 
4,6-DINITR0-2-METHYLPHENOL UG/L 50.0 u 
DIMETHYL PHTHALATE UG/L 10.0 u 
2,4-DI METHYLPHENOL UG/L 10.0 u 
2,6-DlNITROTOLUENE UG/L 10.0 u 
N-NITROSODl·n-PROPYLAMINE UG/L 10.0 u 
2,4-DINITROTOLUENE UG/L 10.0 u 
4-NITROANILINE UG/L 50.0 u 
3-NITROANILINE UG/L 50.0 u 
2-N!TROANILINE UG/L 50.0 u 
N-NITROSOOIPHENYLAMINE UG/L 10.0 u 
NITROBENZENE UG/L 10.0 u 
2,2' -OXYBIS(1-CHLORO)PROPANE UG/L 10.0 u 
4-NITROPHENOL UG/L 50.0 u 
2-NlTROPHENOL UG/L 10.0 u 
ISOPHORONE UG/L 10.0 u 
NAPHTHALENE UG/L 10.0 u 
INDEN0(1,2,3-c,d)PYRENE UG/L 10.0 u 
2-METHYLNAPHTHALENE UG/L 10.0 u 
4-METHYLPHENOL (p-CRESOL) UG/L 10.0 u 
2-METHYLPHENOL (o-CRESOL) UG/L 10.0 u 
BENZO(a)ANTHRACENE UG/L 10.0 u 
bis(2-CHLOROETHOXY) METHANE UG/L 10.0 u 
BENZO(b )FLUORANTHENE UG/L 10.0 u 
4-BROMOPHENYL PHENYL ETHER UG/L 10.0 u 
bis(2-ETHYLHEXYL) PHTHALATE UG/L 10.0 u 
bis(2-CHLOROETHYL) ETHER (2-CHLOROETHYL ETHER) UG/L 10.0 u 
4-CHLOR0-3-METHYLPHENOL UG/L 10.0 u 
Benzoic acid UG/L 10.0 u 
BENZO(a)PYRENE UG/L 10.0 u 
Benzyl alcohol UG/L 10.0 u 
BENZO(k)FLUORANTHENE UG/L 10.0 u 
BENZO{g,h,i)PERYLENE UG/L 10.0 u 
ACENAPHTHYLENE UG/L 10.0 u 
BENlYLBUTYLPHTHALATE UG/L 10.0 u 
ANTHRACENE UG/L 10.0 u 
ACENAPHTHENE UG/L 10.0 u 
1,4-DICHLOROBENZENE UG/L 10.0 u 
1,3-DICHLOROBENZENE UG/L 10.0 u 
1,2-DICHLOROBENZENE UG/L 10.0 u 
DIBENZ(a,h)ANTHRACENE UG/L 10.0 u 
3,3'-DICHLOROBENZIDINE UG/L 20.0 u 
DIBENZOFURAN UG/L 10.0 u 

638 Ensafe post-RFI Data Summary.xis Page 2 



Charelston Naval Complex 09/06/2001 
AOC 638, Zone G 

Station ID G638GWD01 

SamplelD 638GWDD104 
DateCollected 12111/1997 

Parameter Unit Concentration Qualifier 
2,4-DICHLOROPHENOL UG/L 10.0 u 
2-CHLOROPHENOL UG/L 10.0 u 
4-CHLOROANILINE UG/L 10.0 u 
CHRYSENE UG/L 10.0 u 
2-CHLORONAPHTHALENE UG/L 10.0 u 
DIETHYL PHTHALATE UG/L 10.0 u 
4-CHLOROPHENYL PHENYL ETHER UG/L 10.0 u 
2,4,6-TRICHLOROPHENOL UG/L 10.0 u 
2,4,5-TRICHLOROPHENOL UG/L 50.0 u 
1,2,4-TRICHLOROBENZENE UG/L 10.0 u 
PHENOL UG/L 10.0 u 
PHENANTHRENE UG/L 10.0 u 
PENTACHLOROPHENOL UG/L 50.0 u 
PY RENE UG/L 10.D u 
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Charelston Naval Complex 09/06/2001 
AOC 638, Zone G 

Sta1ionlD G638GW001 
SamplelD 638GW00104 

DateCollected 12/11/1997 
Parameter Unit Concentration Qualifier 

PCB-1242 (AROCHLOR 1242) UG/L 1.0 UJ 
PCB-1232 (AROCHLOR 1232) UG/L 1.0 UJ 
PCB-1221 (AROCHLOR 1221) UG/L 1.0 UJ 
PCB-1016 (AROCHLOR 1016) UG/L 1.0 UJ 
PCB-1248 (AROCHLOR 1248) UG/L 1.0 UJ 
PCB-1260 (AROCHLOR 1260) UG/L 2.0 UJ 
PCB-1254 (AROCHLOR 1254) UG/L 2.0 UJ 
HEPTACHLOR UG/L 0.0 UJ 
HEPT ACHLOR EPOXIDE UG/L 0.0 UJ 
DIELDRIN UG/L 0.1 UJ 
ENDOSULFAN SULFATE UG/L 0.1 UJ 
ENDRfN KETONE UG/L 0.1 UJ 
ENDRIN UG/L 0.1 UJ 
ENDOSULFAN II UG/L 0.1 UJ 
ENDOSULFAN I UG/L 0.0 UJ 
ENDRIN ALDEHYDE UG/L 0.1 UJ 
METHOXYCHLOR UG/L 0.4 UJ 
GAMMA BHC (LINDANE) UG/L 0.0 UJ 
DELTA BHC (DELTA HEXACHLOROCYCLOHEXANE) UG/L 0.0 UJ 
BETA BHC (BETA HEXACHLOROCYCLOHEXANE) UG/L 0.0 UJ 
ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) UG/L 0.0 UJ 
ALDRIN UG/L 0.0 UJ 
p,p'-DDT UG/L 0.1 UJ 
p,p'-DDE UG/L 0.1 UJ 
p,p'-DDD UG/L 0.1 UJ 
GAMMA-CHLORDANE UG/L 0.0 UJ 
ALPHA-CHLORDANE UG/L 0.0 UJ 
TOXAPHENE UG/L 2.5 UJ 
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Charelston Naval Complex 09/06/2001 
AOC 638, Zone G 

Station ID G638GW001 
SamplelD 638GW00104 

DateCollected 12/11/1997 
Parameter Unit Concentration Qualifier 

MERCURY UG/L 0.2 u 
IRON UG/L 5610.0 J 
NICKEL UG/L 0.7 u 
LEAD UG/L 0.9 u 
SODIUM UG/L 2220000.0 J 
POTASSIUM UG/L 118000.0 :::: 

MANGANESE UG/L 99.4 J 
MAGNESIUM UG/L 247000.0 :::: 

CADMIUM UG/L 0.0 u 
CALCIUM UG/L 64600.0 J 
BERYLLIUM UG/L 0.2 u 
BARIUM UG/L 16.8 J 
ARSENIC UG/L 9.0 u 
ALUMINUM UG/L 9.7 u 
SILVER UG/L 1.0 u 
COPPER UG/L 1.4 u 
CHROMIUM, TOTAL UG/L 1.0 u 
COBALT UG/L 0.8 u 
THALLIUM UG/L 5.0 u 
ZINC UG/L 5.8 u 
VANADIUM UG/L 1.1 u 
Tin (Sn) UG/L 14.0 u 
SELENIUM UG/L 3.4 u 
ANTIMONY UG/L 2.8 u 
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Parameter 
TOTAL ORGANIC CARBON 

Parameter 
TOT AL ORGANIC CARBON 

638 Er ~'e post-RFI Data Summary.xis 

Charleston Naval Complex 
AOC 638, Zone G 

Par ') 

09/06/2001 



Parameter 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM, TOTAL 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
Tin (Sn) 
VANADIUM 
ZINC 

Charelston Naval Complex 
AOC 638, Zone G 

09/06/2001 

StationlD ---------~6~~§)!3Jl-9_~-~=~=~L. -~=~ G.~.3.~_f?!3JJ'Qs(~--~~,- G63~§!3.1[Q_~ "=--~-=--=- ·--G.~i~§-§~~Q_?.__ .... ______ , 
SamplelD ---~~3~-~-~Q,?_5I_~-(Q::.)_!!t, __ ; .. ___ . 6-~.8.~f3-QQ~I? . .i~:5f!L_l_~~~§J30qf3_9_1_~JP_:!~L-: .... -6.;3.§_~~-Q_Q§_Q.?~ (~:~tL ___ . 

OateCollected "12/15/1999 · 12/15/1999 ; 01/25/2000 ; 01/25/2000 ! 
DateAnalyzed ·- · ·0110372000·------ · ·0110:3/2000 · --:- ·o1iffi720·00·--- .:t·-------··oT73-fi2ooo· -----·1 
LabSamplelD ·· 9912369-09 - · · 9912369:11 ·-·4f8~~g.g~( ·-· - ,;ff852::23 ·· --- - .. , 
Units 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

71.5 --- ----~ro90·---- .. :-
...... ,~ ~''""'""""''""'°'''"' ........ , ; A"' _,,,,, '"""'"' •<~ _,,_" 

21 .2 J 
---~----------· _______________________ , ..... 

2170 J 
,, ~~~~~,-- ~· ~ ~"~'" 

75.8 J 
0.21 

•• >H b -"'~'''""°"'°'" 

13.1 
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Parameter 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM, TOTAL 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
Tin (Sn) 
VANADIUM 
ZINC 

Charelston Naval Complex 
AOC 638, Zone G 

09/06/2001 

. -·-------·--·- -· ,----·--·--·~- ·-···------· .. ····--...-------····· ··------- ----···--· ......... _ ~-- - .. ·- .. '·-· 
Station ID, G638SB007 i G638SB007 ' G638SB008 i G638SB008 

-·~-~- -··~, ,,.,. _, --~~· --~~,.,.,,,~.,,-.. -~-----..-..-----i-~-~.,.,--,---~-~ -~ ·-F ~~__.,~-~----~ ¥-~?-"~~,., .... -.,~ .... _,,_~-4:-·-· -·· -- ~~-------- --

SamplelD .. __ 6~~~~-Q.97-TI jQ-1 ft) .. _
1 

•••• 63~~B007_T2 (3~5ft) ..... _ 63?§.l?.QQ~_I1_ (9:~N. ~ ___ 638S_BOO~I2. (3-5ft) _ 
Date Collected: 12115/1999 12115/1999 · 12116/1999 12/16/1999 
DateAnalyzed' 0110372000 -·-··-01io3/2ooo ·· ··· : 12/2971999---------~- 121291fa99 
LabSamplelD: · ·- '9912369-15 - 99-12369-Hf---------~- ··--· ···99f24of3:19--·· ;··" 991'2406~20 
Units I -. ------------------·--·-·-·-u· .... ··, · • · '''" -~--·.,···•"··---·~- ·"···-"'··· 

MG/KG · 6500 l= ; 8200 = i 15400 := i 36400 - i 
, _, _, - - °""-"'"" ••• - R'~~·~·~-""'''"''""~''' ~ ,-,.~-_,..,-~·• --·"·-----· -v •-·~·.},,.,..,...,,_ ---.- -• ---L ...., ____ ,,. ""'°""~'_.._.,.,~--·.,~~./,.~,,,.m~-·---~-~·~~~~~··~·~t•.,••~••-•••-•<~ ~•\•~ v~ '""~' - • •, "~; 

MG/KG 1 2.6 IJ i 0.36 iJ ; 0.75 ;J . 1.1 , '""'. --··-·- ... ·-- -·T -~· ..... _ ................. , ______ -·--·· ................. _ ....... -----~---~--- --- - .......... .. 
MG/KG : 24.5 1= i 4.6 b ; 11.4 1= ; 

,. ____ -"'-~•4~~~•m•~-~~~~~-~-~-~--~~~~~t--~~~~·~~---+·~·''''•>•-•-•··-~~~~ -~--#--------- •<•~'N ~-~-·" 

MG/KG ~-~~:~------i-=~---·-· .) .... _J.~.:~--~~-----.. --~-····-·. f 37~§ __ ~= . , = . 
MG/KG ~ _ ..... .fl.96 ___ .. _~_:: _________ 1 ____ __9_:_~~---· .JY~---· . +.... ____Q:_66 ___ .J.=_ _____ ___j_ __________ ~- ------.. -......... . 
MG/KG i 3.6 I= 0.03 !U i 0.05 iU ! 0.19 ;U 

I~~~ ~ -~~-_,,,. ,,,,. "" ~ t ==---- -• ·~···~ ~·f~ ~ ~'~""'""'' ~- -~ -~ ~---"-....... ---· .,~ ~ -"' •'"'""'"''t _,, ,,,_,. _______ --~~""" 

MG/KG L. ~7000 --!::: _3.§~0 = .: .. ~34?£9..... ··- ___ i _7}19 -. .l= 
MG/KG 35.1 12.6 = 25.5 = 58 _ 
MG/KG 5.S f3 J 4.2 "·~TJ-· .... 
MG/KG " . fas .. J 4:8 . --rj - ~fa:if ... -; ::::· 
MG/KG 16600 10600 - T39o(f---j;;;;· 
MG/KG ~J" .. - . --.,,5~2--- J . . 7ST- . -~i . 
MG/KG .. '"fooo :J '887 J ... ________ ,._1920 --·j 

MG/KG t,.J= 53.7 J . ·-- 156 -- ··= 
MG/KG .. - . -0.09 = ., ' . o~fs' --- ;;;: 
MG/KG T= :···· -··2:7 :J .. 9.9 __ ,,,"' .......... " .............. '"' .... ., .. . 
MG/KG -----··· ... -·-··478---... f:T . 1070 
MG/KG "·-r3--··"" - -·-·f:-2--".,.. --
MG/KG . -- . 0:06 "\ ••"''"o:os 
MG/KG ··-·455-·· ··--··:·c:::,,,--------r--·----.. --

MG/KG 
MG/KG 
MG/KG 
MG/KG 

···35:7 
45300 
51.7 
4680 
605 
0.33 
17.9 

:::: 

J 
J 

= 
~~~._,,.."f-~~ ~ ... ~ -~~ ----· ~ -· 

= 
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Parameter 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM, TOTAL 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
Tin (Sn) 
VANADIUM 
ZINC 

Charelston Naval Complex 
AOC 638, Zone G 

s1auon10:- · -~·Gs3a·ssoos ! ·· G638ssoo9·-.. -·~··1 
samp1e10 =:~:.~;?..~~~Q~!I_(Q~Ifi[~-~~:::.~~·assoo9T? __ (?~§tl[] 

DateCollected i 12/16/1999 ; 12/1 6/1999 ! 
l"~-.,,..,,~.,,..,,_.,,, __ ~----~~-,....,.._~--- ------~~·-·-·---· ~----·'"·~- ·- -----~-~-~"~~-i 

DateAnalyzed; 12/29/1999 : 12/29/1 999 l t- ... • .. - . .. ·---· . .. . . ....... --- . ·' - . - . - . . .. ----· . - . --· ·-·" 
LabSamplelD i 9912406·21 ; 9912406-22 i Units 1----· ----·--·---- · · - -- ----~ · · _.. . .,m,..M_.......... · -- .. - ............ , 
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Parameter 
ALUMINUM, SPLP 
ANTIMONY, SPLP 
ARSENIC,SPLP 
BARIUM, SPLP 
BERYLLIUM, SPLP 
CADMIUM, SPLP 
CALCIUM, SPLP 
COBALT, SPLP 
COPPER, SPLP 
IRON, SPLP 
LEAD,SPLP 
MAGNESIUM, SPLP 
MANGANESE, SPLP 
MERCURY, SPLP 
NICKEL, SPLP 
POTASSIUM, SPLP 
SELENIUM, SPLP 
SIL VER, SPLP 
SODIUM, SPLP 
THALLIUM, SPLP 
Tin (Sn}, SPLP 
VANADIUM, SPLP 
ZINC, SPLP 
CHROMIUM, TOTAL 

Charelston Naval Complex 
AOC 638, Zone G 

09/06/2001 

stauon10 ---- · Gaaassoos , Gs3assoos -·Gs3asI3oci7 1 Gs3assoo1 
samp1e1 o ·e38~soo$§ J jo-J itf'·-c····:sa~~so_q~si {~_:_5~) ~=~-... ~~a:S~oQ1s-170: 11i)-:-·~e38s_sp07s2 {3-5tt) 

Date Collected 12115/1999 12/15/1999 · 12/15/1999 12/15/1999 
DateAnalyzed __ ....... J?JA00999 _ .... -12(~~/1~9~« : ; .. ___ ::_J~/~f>lf~~~~----~~ __ 1_~30(1999 
LabSamplelD. 9912369-17 '" : ........ ".}~~.?369-19 1 9912369-21 9912369-22 
Units 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

0.2 
1.4 
146 
1.7 

-'-~=-~~-=-~f_D.:20-~ 
1 .1 ' ~J 

;u__ _ _ · o.2 .. 
,J 

- "~ ~ - -
13.4 

····-···- -·--· ' .. _,,,,, ,,_,__~·- ~-

1130 ............ '"" -- .. ''1'i).2 
' ·-· ~ . ·- - . . ~ 

0.2 

-- -~· . ~ . - -

J 
iJ 
J 
.u 

.. - . -

', .. ,,.,.,,, .......... ~ .. ,,,,,,. ' '" ' ·- ' ; .J '" - " --- -' ' 
4740 ,J ''"'"''"'"'' __ .. , __ ·2:2 - ' ,j '. 
0.5 u 
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Parameter 
ALUMINUM, SPLP 
ANTIMONY, SPLP 
ARSENIC,SPLP 
BARIUM, SPLP 
BERYLLIUM, SPLP 
CADMIUM, SPLP 
CALCIUM, SPLP 
COBALT, SPLP 
COPPER, SPLP 
IRON, SPLP 
LEAD, SPLP 
MAGNESIUM, SPLP 
MANGANESE, SPLP 
MERCURY, SPLP 
NICKEL, SPLP 
POTASSIUM, SPLP 
SELENIUM, SPLP 
SILVER, SPLP 
SODIUM, SPLP 
THALLIUM, SPLP 
Tin (Sn), SPLP 
VANADIUM, SPLP 
ZINC, SPLP 
CHROMIUM, TOTAL 

,_. 
Charelston Naval Complex 

AOC 638, Zone G 

UG/L 1210 ,= 3690 - 724 ·-
UG/L ·3~5-·--r1..r· - ----· --· r· . ·2:s .U .. 'U . . " 2.4 
UG/L ·---·-· . ·-····1 ···:x· J --~ -·r 4.7 

09/06/2001 

UG/L . ~ =:-~=~t~.-·"Ji~f :~~Jj- -----~-~1~--=·=-~:~~ =~-~~~r=~-~~~~7 4 .. 
UG/L __ J __ g_:~ .. _JLJ_ __t\L ____ L ______ Q.9 ______ ~-~ 
UG/L 1.6 !J 1.9 'J ; 0.6 ;U 
UG/L ----···708Q·-- ::; ·---------· .... T61oo--·-~ ··---- ·- --- -:- '' 14400····-~-;,;;-· -
UG/L - . ·- -- ·- ...... --·--·5~5--. . UJ ... : u.T--· ·-·-"·-r~ 0.5 
UG/L ---3~5 .. ;J 4.'1 "·-·-:J --·-··· --- -- ---1.2 
UG/L .. -948 - = :::: .... _. __ !_ 1790--~--~- 484 

---·.. .. • ., j. 

UG/L - i 9.7 J 3.4 
T T ~--·~' , ............. "" .. "'""}"-·-~·M----· - --· -·-~>-- ~m-JLJLJ-Jn, •• ,. 

UG/L 668 J ___ " ____ " ____ J_ ----~~?- i~ 688 
UG/L 5.2 iJ 8.3 ,J ---2. 7 
uG/L ··a.2' ru"' _Jtl -~-~-~ 
UG/L 1.1---·-,.(;---··· J 2 '.J __ 
UG/L 206 ·J :J .... "!' ______ 272 J 
UG/L ..... f~i . \i-

3
J f~f --- i J ·---· -

UG/L 0.5 ·u u o.5 u 
UG/L ·5970 : = 

~~~-·~·--- ---~ --
UG/L 2.4 
UG/L 
UG/L 
UG/L 
UG/L 

124 
6.4 J 

= 
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Parameter 
2,2'-0XYBIS(1-CHLORO)PROPANE 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL (o-CRESOL) 
PHENOL 
bis(2·CHLOROETHYL) ETHER (2-
CHLOROETHYL ETHER) 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4·DICHLOROBENZENE 
Benzyl alcohol 
1 ,2·DICHLOROBENZENE 
N-NITROSODl-n-PROPYLAMINE 
4-METHYLPHENOL (p-CRESOL) 
HEXACHLOROETHANE 
N!TROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
bis(2-CHLOAOETHOXY) METHANE 
Benzoic acid 
2,4-DrCHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOR0-3·METHYLPHENOL 
HEXACHLOROCYCLOPENT ADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TAICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANIUNE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
DIBENZOFURAN 

638 Er '") post-RFI Data Summary.xis 

Charleston Naval Complex 
AOC 638, Zone G 

stauon10 G63eseoa5·-~1··· G63assoo5- ·· ·· G63tis8666-~--~ -·-··-----·-Gs3sssooe 

09/06/2001 

~ . ~-L~---

SamplelD e38ssoosm (O·Hif T- 63sssooso:G~_:_sltL ~--e38s800~01ti <~-~tt) e_3~s_s9oeo2b {3-_srt) 
DateCollected 12/15/1999 12115/i 999 12/15/1999 12/15/1999 
DateAnalyzed .. _____ 1~~8/1_~~~----·-·· ---·-·. _J_2/2_~_1~9!L ... __ ----~2(231_1_99_9 · - 1?/23/1999_ 
LabSamplelD 9912369-09 _" . 9~_1_2~69-11 9912~69·1_3.... 9912369-14 
Units 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

470 ·U 
; _.,,_.,,,..,,,_,,, T 

470 u 
'~--~· ,, .•. ~.~~ ---- ~-,., __ ., .. ,,.,,.~~~ 

470 :U 
~,-,-·-,.,, ~~ - ,._,_. __ ",.,-_.,.,,.,,.v ~~ 

470 ,u 

Par •2 

430 U 'R 
~-·' L •L' • ' T 

430 U R --- ~----- ~ ~--·-~~---~ ~~~~ 

430 U .R ·430 ---;-u-· ------:·i:f · ! 

---. •••• , ... ..,...._., ' ~,.,. ' "~,,.,, .,_, .• .,""""··~· ~"""'!( ~ .. ---~ • -·~' ·--: 

R 
:R 
R 

--~1~ 

iR 
R 
R 
R 

~-jf'.{ 

A 
A 
R 
A 

·A 
:·i=i· 
A 
A ... R 



Parameter 
2,2' -OXYBIS(1-CHLORO)PROPANE 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL (o-CRESOL) 
PHENOL 
bis(2-CHLOROETHYL) ETHER (2-
CHLOROETHYL ETHER) 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DlCHLOROBENZENE 
Benzyl alcohol 
1,2-DICHLOROBENZENE 
N-NITROSODl-n·PROPYLAMINE 
4-METHYLPHENOL (p-CRESOL) 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-0IMETHYLPHENOL 
bis(2·CHLOROETHOXY) METHANE 
Benzoic acid 
2,4-DICHLOAOPHENOL 
1,2,4-TRICHLOROBENZENE 
4-CHLOROANILINE 
HEXACHLOROBUT AOIENE 
4-CHLOR0-3-METHYLPHENOL 
HEXACHLOROCYCLOPENT ADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NJTROANIUNE 
ACENAPHTHYLENE 
2,6-DINJTROTOLUENE 
3-NITAOANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
DIBENZOFURAN 

638 Ensafe post-AF! Data Summary.xis 

Charleston Naval Complex 
AOC 638, Zone G 

StationlD~~~~---G~63sSB010 G638S8010~~~~~---~--c3638Sso11 ~-~ G638ss0-11 
Samp1e10[~8-·~s91091 ~(9:!itt ~- .. _ §~?~86£6p2. (3.~j)_fiL·::.=~~?~§]'Q!ii?1 {Q:JJtL §3~§8.:o! fo2_t3,-§!l) _ 

DateCollected 01/25/2000 . 01/25/2000 01/25/2000 _Q.1j~5f?.QOO 
DateAnalyzed~- _ ·Q~Q~~oao· -=__-~ . ~- ~o-~Q:'122ooo ·-----~=-~~-=-=Q?fg1/2op( ______ 

1 
_____ ,.Q2/031g_QOo 

~~~~amplelD(·-~ ____ 41852.20 418;>2.21 _ ~- .....••. ~1_852.18 .. __ _ _ _ 41852.19 

UG/KG 420 U 550 U 380 'U 470 U 
UG/KG 420 U 600 ::: 40 J 68 'J 
UG/KG 420 , U 550 U 380 U 470 U 
UG/KG 420 U 550 U "3i:fo--- U 470 U 

~"~-- ~~' , 't·-<>-~----,~~~~--~~ -'--~·· -- 'v-·-

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

420 u 
420 u 
420 u 
420 u 
420 u 
420 ~u 

420 u 
'420 u 
420 u 
420 u 
420 u 
420 u 

··420 u 
420 u 

10 J 
420 ,u 
420 u 
420 u 
420 .U 
420 u 
420 u 
420' u 

·~~"~~-· -~-·" -~--

1100 u 
420 u 

1100 u 
420 IJ 
420 u 
1100 u 
21 J 

1100 'U 
420 u 

550 'U 
550 u 
550 u 
550 u 
550 u 
550 u 
550 u 
550 u 
550 u 
550 ·u 
550 u 
550 u 
550 u 
550 u 
SSD u 
550 u 

·sso u 
550. u 
550 u 
550 .u 
550 u 
550 u 
1400 u 
550 u 
1400 ... ··1.f 
550 IJ 
550 u 
1400 u 
380 J 
1400 u 
550 u 

Page 13 

380 u 470 u 
''' "380 :u 470 u 

·sao .: u 470 u 
380 u 470 u 

,, . 380 u 470 u 
-380~~--+u 470 u 

, .... 38ci IJ 470 u 
- 380 ' u 470 J.l 

:foa· .... u 470· u 
- · ·sao·- ... iJ 470 u· · 

. 38a-··---:-LT 470 .U 
3so ··u ·-.470 'u 

· --- ·3so-·· -u · ···47'0·-- · u 
"380 u 470 u 

·~so J 74 J 
380 u 470 u 

·sso ·u 470 u 
..... 380 .u 470 :u 

-' ... "'386-· .. ,,. u' 470 -- '\j 
~--· .. sso·--cr 410 ·:u· 

.. _ .. -~:·=~~~s.Q~~~=1:L 410 u 
380 iLJ ' 470·. 'ff 

·· ....... ··· "96o~·~·-u ·~·· · 1200 · Ti 
", ..... 3ao ·1r· ···---- -~- 410 u 

---96ci ... ,u "1200 u 
20 J 470 u 

·3ao u 4io u 
960 u 1200 u 
380 u 260 J 
960 :Y 1200 u 
380 .u 160 J 

09/06/2001 



Parameter 
4-NITROPHENOL 
2.4-DINITROTOLUENE 
FLUORENE 
DIMETHYL PHTHALA TE 
DIETHYL PHTHALA TE 
4·CHLOROPHENYL PHENYL ETHER 
4-NITROANIUNE 
4,6-0INITR0-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOAOPHENOL 
PHENANTHRENE 
ANTHRACENE 
Dl-n-BUTYL PHTHALATE 
FLUORANTHENE 
PYRE NE 
BENZVLBUTYLPHTHALATE 
BENZO(a)ANTHRACENE 
3,3'-DICHLOROBENZIDINE 
CHRYSENE 
bis(2-ETHYLHEXYL) PHTHALATE 
Dl-n-OCTYLPHTHALA TE 
BENZO(b)FLUORANTH ENE 
BENZO(k)FLUORANTHENE 
BENZO(a)PYAENE 
INDEN0(1,2,3-c,d)PYRENE 
DIBENZ(a,h)ANTHAACENE 
BENZO(g,h,i)PERYLENE 

638 Er"-'" post·RFI Data Summary.xis 

Charleston Naval Complex 
AOC 638, Zone G 

09/06/2001 

Station ID G638SB005 --· "<3638s8oci5-. . .... -- "(3638s86oi:i''' ___ . r--~ ----G638SB006 
samp1e10 __s~-?$~ooso 1 (0-1 fir: · -ifa8S8.Qo_~Q_2=@~~ttC~~~~s_8qo_so) _tl" {9_:ift[~-=-~--=~3ss~6_602b {3:5tt) 

DateCoUected 12/1511999 12115[1~9~. __ _: 12115/1999 _ .... ,. __ )2fi5f1999 
DateAnalyzed ... 1~.?..~!].~_~9_ ··-~··· 12123/1999 12123/1999 12/23/1999 
LabSamplelD . . 9912369~09______ _ ·_ 9,912~69~-1_1-· --~---9912~~-]f~:~:-··· · ----~- 9912369-14. 
Unl,s 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 



Charleston Naval Complex 
AOC 638, Zone G 

stat1on10 G63ssso1 o ·a63ssscffo-··---~- -·G638S8of1 ····--·-·······G638secfff········ 
sampre10 ~~-·~3.s§"s:ihq.Q f.w:I~f ··: · ·6~~~~Qj·ao_2]~~.sitf~:~~)-~?~~~~oI1 oijo~~-m~· .. !'~~.$.~ojiqg f3:5~) 

DateCollected 01/25/2000 01/25/2000 01/25/2000 01/25/2000 
DateAnalyzed 02/02/2000 . 02101 f.:fooo ... . . ..... 02/63/2.o()().. . . .. o2i63/2ooo 
Labsamp1e10. ·~·-'418s2-~20 41852~21· ---·~----~ -·~~~~··-41as2~~1-a ~- · ~ ,.41-·as2:1~9 ·~ ~-· 

...,.P....,.a=ra=m=-e=-=te=r-:-=-=----------"':U""-ni;..;.;ts"-----'[ ... · · "'··-······--. --·~-. · ·· · ·· ·· 
4-NITROPHENOL UG/KG fl(l(l·_·u 1400 U ~6~ ....... Y . ... . _1,c?Q.0 ..• Id 
2,4-DINITROTOLUENE UG/KG 420 ,LJ 550 U 380 U 470 U 
FLUORENE UG/KG . ··25-· ;~j 460 'J _ ....... ··-·· '38o' ··u 320 ·J 
DIMETHYL PHTHALATE UG/KG 4~ro··· ··,s· 550 :u ;·--·3ao""''if 4i6 'iiJ 
DIETHYL PHTHALA TE UG/KG ,.. ·420-···:u···· ............... s_~cC~.i.~. ::·~:~.~-=:·~~-- 3~Q~~-~-=·· ·: ···--··475-·· 'Tr·· 
4-CHLOROPHENYL PHENYL ETHER UG/KG ' ····,faa····~·u·--· 550 'U ' 380 :u 470 ·---:-i::J 
4-NITAOANILINE UG/KG --·fl()()-··;u '1460" ''7ff·-·-------·------9607u-·-·-----·--·12oa·~-~u--------· ··: 
4,6-DINITR0-2-METHYLPHENOL UG/KG .. ··Fioo ,. ii ·- 14(fo' : u - . ----·-··95()'··-~iT'' - 1206-- 'u 
N-NITROSODIPHENYLAMINE UG/KG 420 --·-LT ____ ... ·-- ...... 5SO - ·-·-· 1:r-----·--·--·-·-3'ao--·-·,T--- ·-:---· -470 ~ ''u"' 
4-BROMOPHENYL PHENYL ETHER UG/KG . 42o ''i_J ... ··550·· .. ff -·-··--- -----~;U - .. -- --··· - 47o , U .... 
HEXACHLOROBENZENE UG/KG ----420 U --·" , -:~~):~9-~ ··u ~~:~~-~~3]3_5.·_~·::9·:· '')j. ·-
PENTACHLOROPHENOL UG/KG 1100 U 1400 U 960 U 1200 U 
PHENANTHRENE UG/KG ·--·f3ij- -:j· =-1potJ = --=~: - _!~.~=--]·~=-=-----·~1_f3gp~~~-·::···-· 
ANTHRACENE UG/KG , ---- ~6- 'J 550 U 30 .J ___ ----· 560 = 
Dl-n·BUTYL PHTHALA TE UG/KG ....... 3-? ...... _ J 550 ,,U _ 38 J 30 
FLUORANTHENE UG/KG . 490 ·= 846 - .... T9'o··-.,J-· 180o = 
PYRENE UGJKG -·· ·59() .. _ . . ·afo· ._ ··~-~-~-:==~·~j~-f:~~L-·=-- ...... __ js_()(-.. ,::: 
BENZVL BUTYL PHTHALATE UG/KG 420 U 550 1U 380 U 28 J 
BENZO(a)ANTHRACENE UG/KG -- i4o·-· ·;T--· 265' ·;J--···-- ·-·---·--1-fo---·-x--· - -----846 ___ ··.:· 
3,3'-DICHLOROBENZIDINE UG/KG ' 420 :u 550 .. ··:u 380 :1.r ··-·· --;f75··--u -
CHRYSENE UG/KG ----·:rio----~-~-----··--·-···250-~T:J ...... ----- . ., ____ f sa···--·-:J ·--··-----·-·-···820' ·-···;;;;-···---
bis(2·ETHYLHEXYL) PHTHALA TE UG/KG :--- 420 - u - - ' 556 ' ~u '. ' - ; -. -38(f--··0. c .. • "4 7o ---lT . 
~~~f~!~FL~u~:~~~NE ~~~~ ~~~~1~§-~-~~-~- ······---··--~-~~~~~-;y:~~·:··~~~~:.:.·~-·--~~f~-~~y~~----·-·--r _- -i~b ··:~······ 
BENZO(k)FLUORANTHENE UG/KG ·----··aa-:J' ....... 1eo·· . 'J - .. ·······- .. -95--·--:-r--· .... ·"·· ""5oo ... . 
BENZO(a)PYRENE UG/KG ... 88"' .. 1T . - ........... i:fo-- ·;J .............. 676 ,_ 
INDEN0(1,2,3-c,d)PYRENE UG/KG ' 55·---~j - "'f~ia··~.:T'-·--···· ......... 460·---:J 
DIBENZ(a,h)ANTHRACENE UG/KG ·--··420 -~'[... ··51··-·-·;s 21Cr --;:.i· 
BENZO(g,h,i)PERYLENE UG/KG ~:-~·_jij- ... -·····-·J4~·:~J:--~~-.:·~--:~·· .. 48§~--=~-:~. 

638 Ensafe post-RF! Data Summary.xis Paga 15 
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Parameter 
NAPHTHALENE 

Parameter 
NAPHTHALENE 

Parameter 
NAPHTHALENE 

Charleston Naval Complex 
AOC 638, Zone G 

s1auon10 -<3e38ssoos·--· · : · ··-·-crs3·0s·aoo5-- · ·-T-·~-Ge38ssoo6- --1 

samp1e10 -·-saes-sooso1 (o-1.tt) 63asaoo5o2-(3-5iif--1·-·-63es·soo661 ll(o:1·tt) .. ; 
DateCollected 12115/1999 -- -- ... ·12hsl1999 .. ·--·:·--------fah5h999 · · 
DateAnalyzed , __ [21_·-2_81_199_f_:~~--~- ~-... -~~-.1~?_311~99 ·--~---~~-~-_121_2_3/~~r ... _ 
LabSamplelD ______ ~~.1?_~69-09 ... ······---~~1.?~§.~!! ... -.. ·-~--~ .. _____ 9~12369-13 
Units 

UG/KG 

UG/KG 430 :u 850 __ ._.,,..,,., ~----~-,,,..., 
~ -~,~~k -~- -• ~ Uk-

UG/KG 550 .. ..... l~. ... . 380 470 

638 Er~""fe post-RFI Data Summary.xis Par,.. 15 
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Charleston Naval Complex 
AOC 638, Zone G 

Parameter 
1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 
1,2,3,4,6,7 ,8-HEPTACHLORODIBENZOFURAN 
1,2,3,4, 7,8,9-HEPTACHLORODIBENZOFURAN 
1,2,3,4, 7,8-HEXACHLORODIBENZO-p-DIOXIN 
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN 
1,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN 
1,2,3, 7 ,8,9-HEXACHLORODIBENZOFURAN 
1,2,3, 7 ,8-PENT ACHLORODIBENZO-p-DIOXIN 
1,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 
2,3,4,6, 7,8-HEXACHLORODIBENZOFURAN 
2,3,4, 7 ,8-PENT ACHLORODIBENZOFURAN 
2,3, 7 ,8-TETRACHLORODIBENZO-p-DIOXIN 
2,3, 7 ,8-TETRACHLORODIBENZOFURAN 
OCTACHLORODIBENZO-p-DIOXIN 
OCT ACHLORODIBENZOFU RAN 
Total Hepta-Dioxins 
Total Hepta-Furans 
Total Hexa-Dioxins 
Total Hexa-Furans 
Total Penta-Dioxins 
Total Penta-Furans 
Total Tetra-Dioxins 
Total Tetra-Furans 

638 Ensafe post-RFI Data Summary.xis 

StationlD -··--G638Gwocr1 · · 
---~-~~·- - C>~ 

SamplelD 638GW001 C1 
OateCollected ·-- ··Toli8H999M-· ·· · · 

0 '• _..,.,_,_,,,,,.,,,.,_, __ ,, ___ - -~ 

DateAnalyzed 1 Q~2~!1 ~~.9-
LabSamplelD 4077 4.02 
Units 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/l 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/L 
PG/l 

Page 17 
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Parameter 
Tetryl 

Charleston Naval Complex 
AOC 6381 Zone G 

StationlD ... G638G.W001 
SamplelD -~--~ §~~<;i~9q·1 C1 

DateCollected 10/1 B/1999 "'"'"' ____ _,,,,..,,,., ... " 

DateAnalyzed --~·--1~l:Q1L! ~99 
LabSamplelD 40774.02 
Units 
UG/L 0.51 

638 Ensafe post-RFI Data Summary.xis Page 18 
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Parameter 
Hydrazine 

Station ID 
SamplelD 

DateCollected 
DateAnalyzed 
LabSamplelO 
Units 
MG/L 

--~ ~,_, - ~~ ~. ~.--

Charleston Naval Complex 
AOC 638, Zone G 

G 638G W 001 . . .(faaawoo :rc·f ... 
.. -TOiT8Tf999 ··-

"" ,~--~''"~~-,.--~' 

10/21/1999 
46774.02··-

5 

638 Ensafe post-RF! Data Summary.xis Page 19 
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Parameter 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM, TOTAL 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
Tin (Sn) 
VANADIUM 
ZINC 

Charleston Naval Complex 
AOC 638, Zone G 

StationlD .G638GW001 ~~--! 

SamplelD ·· - · 6;389~9.Q.!.Q] _____ ·~~~ 
DateCollected 10/18/1999 t 
DateAnalyzed 10/21Ti999-· -1 
LabSamplelD 40774:02···-- ······i 

Units 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

871_0_0 __ ~-~---····--~-~~-' 
269 

·····~4---~-~-·-~····~ 

0.1 
1.1 

54000 .-
2.9 ... fu 
2 ·;u 

···as9000 _ 

... 2.f·:~JQ: 
29.5 !U 

1 u· 
3 ~u 

638 Ensafe post-RFI Data Summary.xis Page20 
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Charleston Naval Complex 
AOC 638, Zone G 

Parameter 
2,2' -OXYBIS(1-CHLORO)PROPANE 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL (o-CRESOL) 
PHENOL 
bis(2-CHLOROETHYL) ETHER (2-CHLOROETHYL ETHER) 
2-CHLOROPHENOL 
1,3-0ICHLOROBENZENE 
1,4-DICHLOROBENZENE 
Benzyl alcohol 
1,2-DICHLOROBENZENE 
N-NITROSODl-n-PROPYLAMINE 
4-METHYLPHENOL (p·CRESOL) 
HEXACHLOROETHANE 
N ITAOBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPH ENOL 
bis(2-CHLOROETHOXY) METHANE 
Benzoic acid 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOR0-3-METHYLPHENOL 
HEXACHLOROCYCLOPENTADI ENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
ACENAPHTHYLENE 
2,6-0IN ITROTOLUENE 
3-NITAOANILINE 
ACENAPHTHENE 
2,4-0INITROPHENOL 
DIBENZOFURAN 

Station ID G63SGW001 

SamptelD ... _ ~-8~WQQ1C .. ~. 
DateCollected 10/18/1999 

'''"' '' ''' ,. 

DateAnalyzed . ··"~···H?/2?/1999_ 
LabSamplelD 40774.02 
Units 

10 
10 

..... 10 
-~~-0 r-~ ~A ~ --

10 
10 
25 
10 

u 
u 
u 

.U 
10 :U 

' 10 ·u 
~A~AY ¥~¥MA YAW 

25 'U 
10 lu ~ 
25 !LJ 
1(f ---Tlr·· 

09/06/2001 

4-NITROPHENOL 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

· · -... 25 -----·ru -----·-- --
2,4-DINITROTOLUENE 
FLUOR ENE 
DIMETHYL PHTHALATE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
N·NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 

638 Ensafe post-RFI Data Summary.xis Page 21 

-- ·10 1u 
··-~-·--···-·-· '·-···,, 

10 JU 
10 -·-·w 

--- - 10··-- -··n.r 
, n -• nn '• n•~nrnoi.nnn -· 

10 Ju 
---·-·· .. 2~-- TLC: .. 

25 lU 
-·- --···-----··- ..... 

10 'U 
- . - 10 ru 

10 



Parameter 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
Dl-n-BUTYL PHTHALA TE 
FLUORANTHENE 
PYRE NE 
BENZVL BUTYL PHTHALATE 
BENZO~)ANTHRACENE 
3,3' -DICHLOROBENZIDINE 
CHRYSENE 
bis(2-ETHYLHEXYL) PHTHALA TE 
Dl-n-OCTYLPHTHALATE 
BENZO(b)FLUORANTHENE 
BENZO(k)FLUORANTHENE 
BEl\JZO(a)PYRENE 
INDEN0(1,2,3-c,d)PYRENE 
DIBENZ(a,h)ANTHRACENE 
BENZO(g,h,i)PERYLENE 

638 Ensafe post-RFI Data Summary.xis 

Charleston Naval Complex 
AOC 638, Zone G 

09/06/2001 

Page 22 

StationlD __ -~@~38G~o~~-=~~--~~ 
SamplelD 638GW001 C1 1 

DateCollected ~--· To71811"999- · · ! 
,.,~'-"'·--"~ >•->~>~ ~ ~ L -~,~·----~,,.,.., ,.~- ·V~~ 

DateAnalyzed --~~-1912!/1999 
LabSamplelD 40774.q2 .. __ 
Units 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 



Charleston Naval Complex 
AOC 638, Zone G 

09/06/2001 

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

638 Ensafe post-RFI Data Summary.xis Page23 

StationlD --·GS38GW001 - i • ._ ___ ., .•. _. - •... I 

SamplelD 638GW001 C1 I 
DateCollected - · ·roi1811999. ·· - : 

•···-----~ - -
Date Analyzed 1Q!?.Z (1 _9_~~ 
LabSamplelD 4077 4.02 
Units 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 



Appendix B 



Data Validation Report 

Ensafe 
Charleston - Zone G 

SDG#: EN033 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

EN033 
January 24, 2000 
Ensafe 
Charleston Zone G 
December 15, 1999 
16 Non-Aqueous Sample(s) with 0 MS/MSD(s) 

-t) Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level III 
SW846 Third Edition 
Semivolatiles, Metals, SPLP Metals and Total Organic Carbon 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. iorm ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South• St. Charles, MO 63304 
(636) 936-1332 • Fax (636} 936-1335 

Date 



SDG#EN033 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFEID MATRIX 
024SB0050J SOIL 
024SBOOS02 SOI 
024SB00601 SOIL 
024CB00601 SOIL 
0248800602 SOIL 
024CB00602 SOIL 
024SB0070l SOIL 
024SB00702 SOIL 
638SB00501 SOIL 
638CB0050l SOIL 
638SB00502 SOIL 
638CB00502 SOIL 
638SB00601 SOIL 
638SB00602 SOIL 
638SU00701 SOIL 
638SB00702 SOIL 
638SB00501 WATER 
638CB00501 WATER 
638SB00502 WATER 
638CB00502 WATER 
638SB00701 WATER 
638SB00702 WATER 

Total Billable Samples (Water/Soil) 

SVOA= Semivolatiles 
MET= Metals 

SPLP-MET~ SPLP Metals 
TOC= Total Organic Carbon 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offured in this screening report assumes that all analytical results are correct as 
reported and is based upon the examination of the reported holding times, blank analysis results, 
surrogate and matrix spike recoveries, GC/.M:S perfonnance, tuning results, calibration results and 
internal standard areas. This report was prepared in compliance relative to the analytical and 
deliverable requirements specified in the SW846 Method 8270; the NationaJ Functionallouidelines 
for Organic Data Review, and DQO Leve] Ill. All comments made within this report should be 
considered when examining the analytical results. 

SDG#EN033 

A validation was performed on the Semivolatile Data from SDG EN033. The data was evaluated 
based on the following parameters. 

* • 
* 

• 
• 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Perfonnance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound Identification/Quantitation 

• - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Initial Calibration 

The initial calibration. analyzed on 11-19-99, contained compounds with %Ds greater than 
15% and less than 500/o. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (J). 

638SB00502 

638CB00501 
638SB00602 
638SB00502 
638SB00601 

638CB00501 
638SB00602 

di-n-butylphthalate (23 .2%) 

benzo(b )fluoranthene (16.l % ) 

benzo(g,.h,i)pery1ene (16.1 %) 

The initial calibration. analyzed on 11-08-99, contained compounds with %Ds greater than 
15% and less than 500/o. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (J). 

024CB00601 
024SB00701 
638SB00501 

Internal Standards 

benzo(b)fluoranthene (20.0%) 
benzo(k)fluoranthene (16.3%) 

The following samples exhibited low internal standard area recoveries for perylene-dl2. 
Qualify all associated compound results as estimated (J/UJ). 

638SB00602 
024SB00702 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-3 

Field Duplicate 

Sample 024SB00601 and duplicate sample 024CB00601 exhibited non comparab]e results, 
with RPDs greater than 50%, for the compmmds listed below. Qualify all results for these 
compounds as estimated (J/UJ). 

fluorene (200%) 
n-nitrosodiphenylamine (84%) 
phenanthrene (93%) 
anthracene ( 146%) 
fluoranthene (200%) 
pyrene (200%) 
benzo( a)anthracene (200%) 
chrysene (200%) 
benzo(b )fluoranthene (200%) 
benzo(k)fluoranthene (200%) 
benzo{a)pyrene (200%) 

Sample 024SB00602 and duplicate sample 024CB00602 exhibited non comparable results, 
with RPDs greater than 50%, for the compounds listed below. Qualify all results for these 
compounds as estimated (J/UJ). 

n-nitrosodiphenylamine (200%) 
nitrobenzene (200%) 
isophorone (200%) 

Compound Identification/Quantitation 

Do not use the E-flagged compound results for the samples listed below, in favor of the D
flagged compound resuJts in the dilutions. 

024SB00502 
024SB00602 
024CB00602 
024SB00702 

Do not use sample 638SB00602DL due to unnecessary analysis. 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-4 

System Performance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

U J = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action= 

The sample result fur the blank contaminant is less than the sample CRQL and 
is less than 1 OX the method blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

The sample result fur the blank contaminant is greater than the sample CRQL 
and is less than 1 OX the method blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample CRQL 
and is greater than 1 OX the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

638SB00502 di-n-butylphthalate 

638CB00501 benzo(b )fluoranthene 
638SB00602 
638SB00502 
638SB00601 

638CB00501 benzo(g,h,i)perylene 
638SB00602 

024CB00601 benzo(b )fluoranthene 
024SB00701 benzo(k):tluoranthene 
638SB00501 

All Associated compounds 
638SB00602 perylene-dl2 
024SB00702 

024SB00601 fluorene 
024CB00601 n~nitrosodiphenylamine 

phenanthrene 
anthracene 
fluoranthene 
pyrene 
benzo( a)anthracene 
chrysene 
benzo(b)fiuoranthene 
benzo(k)fluoranthene 
benzo( a )pyrene 

024SB00602 n-nitro sodiphenylamine 
024CB00602 nitrobenzene 

isophorone 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL 

+ 

+ 

+ 

+ 

+/-

+!-

+!-

QL 

J 

J 

J 

J 

J/UJ 

J/UJ 

J/UJ 
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SUMMARY OF DATA QUALIFICATIONS 
Pagel 

SAMPLE ID COMPOUND ID 

024SB00502 all E-flagged compounds 
024SB00602 
024CB00602 
024SB00702 

024SB00502DL all results except D-flagged 
024SB00602DL compounds 
024CB00602DL 
024SB00702DL 

638SB00602DL aJI results 

* 
DL denotes the Form I qualifier supplied by the laboratory 

QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL 

+ 

+/-

+/-

.QL 

do not use 

do not use 

do not use 

008 



Genera] 

DATA ASSESSMENT NARRATIVE 
METALS (SOILS AND SPLP) AND TOC 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation. February 1994, 
and DQO Leve] III requirements. All comments made withln this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN033 

A validation was performed on the Metals for soils and SPLP and TOC Data from SDG EN033. 
The data was eva1uated based on the following parameters. 

* 
* 
* 

* 

* 

• • 
• 
• 
• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Barium 
Beryllium 
Cadmium 
calcium 
Iron 
Lead 
Manganese 

~ 
0.05 mg/kg 
0.15 mg/kg 
0.03 mg/kg 
13.6 mg/kg 
2.92mg/kg 
0.43 mg/kg 
0.05 mg/kg 

Samples affccteg 
no impact 
all soil samples below O. 75 mg/kg 
all soil samples below 0.15 mg/kg 
no impact 
no impact 
no impact 
no impact 
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Zinc 
Tin 
Zinc 

0.31 mg/kg 
3.17 mg/kg 
2.0 ug/l · 

no impact 
all soil samples below 15.9 mg/kg 
no impact 

The USEPA requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Aluminum 
Cobalt 
Thallium 

~ 
-6.10 mg/kg 
-0.08mg/kg 
-0.60mg/kg 

Samples affected 
no impact 
all soil samples below 0.8 mg/kg 
all soil samples below 6.0 mg/kg 

This reviewer qualifies all samp1es results below 10 times the absolute value of the 
negative blank value. 

Matrix Spike Recovery results 

The matrix spike recoveries for soils for Antimony (51%) and Lead (34%) were below the 
lower control limits (>30% but <75%). All positive and non-detect results are qualified 
as estimated, "f' or "Ur'. 

The matrix spike recocveries for soils for Chromium (130%), Copper (129%) and 
Manganese (172%) were above the upper control limits(> 125%). All positive results are 
qualified as estimated, "r'. 

Matrix Duplicate results 

The matrix duplicate RPD results for SPLP samples for Copper (>CRDL) was greater 
than one times the CRDL and the RPD gfor soils for Lead (59%) was greater than 35% .. 
All positive results are qualified as estimated, "r'. The difference for soils for Aluminum 
(24%), Chromium (25%), Lead (24%) and Zinc (290.4) were not greater than 35% and 
will not be qualified for soils. 

Field Duplicate RPD results 

The RPD for field duplicate samples 638SB00501 and 638CB00501(soils only) for Lead 
(81 %) was greater than 50%. The RPD for field duplicate samples 638SB00501 and 
638CB00501 (SPLP samples only) for Aluminum (100%) and Iron (98%) were greater 
than 35%. AU positive and non-detect results are qualified as estimated, "J" or .. UJ". 
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Serial Dilution recovery resu1ts 

The serial dilution results for SPLP samples for Magnesium and for soils for Copper, 
Magnesium, Zinc and Potassium were greater than 10%. All positive results are qualified 
as estimated, ··r. 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B''. Value is below the CRDL but greater 
than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all soil samples below 0. 75 mg/kg Be. + u 
all soil samples below 0.15 mg/kg Cd. 
all soil samples below 15.9 mg/kg Sn. 
all soil samples below 0.8 mg/kg Co. +/U J/UJ 
all soil samples below 6.0 mg/kg Tl. 
all soil samples Sb and Pb. +/U J/UJ 
all soil samples Cr, Cu and + J 

:Mn. 
all SPLP samples Cu. + J 
all soil samples Pb. 
all SPLP samples Mg + J 
all soil samples Cu, Mg, Zn 

andK. 
638SB0050l/638CB00501 Pb. +/U J/UJ 
638SB0050l/638CB00501 Al and Fe. 
all "ff' results all analytes B J 
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LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Ta: Ensafe 
Laboratory No. : 9912369 
SDG No. : EN033 

Seattle, WA 98108 

Date of Report: January 17, 2000 

SAMPLE RECEIPT, IDENT1FICATION, ANO GENERAL COMMENTS: 

Samele Receipt and Identification: 

The samples submitted under the laboratory number(s} indicated above were identified 
and analyzed as tabulated below. The samples were collected and received on the 
dates noted on the enclosed chain-of-custody copies, Attachment A. 

Client 
Sample 
Identification 

Laue ks 
Sample 
Identification 

0245800501 9912369-01 
0245800502 9912369-02 
0245800601 rlJ-- 9912369-03 
024~1\...ff' 9912369-04 
0248800602 rtJ- 9912369-05 
024~0'2-'ff 9912369-06 
0248800701 9912369-07 
0248800702 9912369-08 
638SB00501 nQ_ 9912369-09 
638SBOGSOSCeoc§Ot 'tr 9912369-10 
6385800502 ~912369-11 
638$Qooao4 CBaliQ'l., V :9123as-12 
6385800601 9912369-13 
6385800602 9912369-14 
638SB00701 9912369-15 
638SBOD702 9912369-16 
6388800501 SPLP r:Qi.912369-17 
6388800503 SPLFC8005DlLfr99123e9-1a 
6388800502 SPLP ti~j:l912369-19 
638S80El504 SPU~8al50l-~ 9912369-20 
638SB00701 SPLP 9912369-21 
6388900702 SPLP 9912369-22 

Analytical Request Ke}!: 

Testing 
Analytical 
Re guest 

ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET/TOC 
ABN/MET/TOC 
ABN/MET/TOC 
ABN/MET/TOC 
ABN 
ABN 
MET/TOC 
METITOC 
SPLP 
SPLP 
SPLP 
8PLP 
SPLP 
SPLP 

ABN = 
MET= 
SPLP = 
TOC = 

Semi-Volatile Organics (8270C) 
TAL Metals+ Tin (6010817000) 
SPLP Metals (1312), TAL Metals+ Tin (6010817000) 
Total Organic Carbon {9060) 

' I • 



LA UC KS TESTING LABORATORIES 
940 S. Hamey 

Sea~tle, WA 98108 

Sample Receipt Comments: 

The metals analysis for the first 8 samples was added on 12121/1999 as per Fred 
Erdmann. 

Sample Identification on Forms: 

-., ',' 

When completing forms created through the CLP software, every attempt is made to 
use both your sample IDs as well as the laboratory sample IDs. The forms have varied 
default sizes to their sample identification fields, and are not amenable to alteration or 
editing. When it is not possible to use your complete sample ID because of field length 
limitations, Laucks will usually do one of two things: 1) use as much of your ID as will 
fit, beginning from the RIGHT hand side of the sample ID number; or 2) select some 
sub-set of your sample identifier if it is clearly a discrete number. In addition, all farms 
will contain our _s3mple IDs, which can be cross-referenced from tMe table above. 

GENERAL REMARKS ON ORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific to 
the samples reported in this case, see "SPECIFIC REMARKS ON ORGANIC 
ANALYSIS." 

Manual Integration: 
One or analytes may have been manually integrated on the data system quantitation 
reports. The manual integrations have been flagged, initialed and dated by the analyst. 
A Hst of the manual integration flags is detailed below. 

M Manual integration due to irregular peak shape 
MS Manual integration due to split peak 
MR Manual integration due to retention time shift 
Ml Manual integration of correct isomer 
MT Manual integration due to peak tailing 
MB Manual integration due to irregular baseline 

All GC/MS Fractions: 

The computerized printout for sample analysis may tabulate values for target analytes 
that are not reported on the relevant Form I. In that case, we have manually searched 
the mass spectral data and have eliminated the compound(s) as reportable based on 
this search. 

Semi-Volatile Fraction: 

All soil/sediment extracts are cleaned using Gel Permeation Chromatography {GPC) ih 
accordance with SW-846 Method 3640A. 



LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

SPECIFIC REMARKS ON ORGANIC ANALYSES: 

Holding Time Compliance: 

Following the Contract Laboratory Program (CLP) model, Laucks calculates holding 
time compliance for organic determinations based on the first injection and/or analysis 
of an extract or sample. Subsequent analyses (for instance, for the purpose of dilution) 
are not tabulated. 

Semi-Volatile Organic Compounds: 

The holding time to extraction is 7 days in water and 14 days in soil calculated from the 
date of collection. In either case, the holding time from extraction to analysis is 40' 
days. All samp/~s were extracted and analyzed within holding time. 

Semi-Volatile Fraction: 

Initial Calibration Standards: 
A minimum of five standards is required for the initial calibration analyses in 
accordance with SW 846. Six standard concentration levels were analyzed for the 
initial calibration. The standards concentrations were 5, 10, 25, 40, 60 and 80 ng/µL 
injected respectively. 

Sample Analyses: 
Analyses of the extracts for sample 0248800702 and 6388800602 yielded internal 
standard area responses for perylene-d12 which fell below the lower control limit due to 
severe matrix interference. Corrective action in the fonn of extract dilution and 
reanalysis was performed. Reanalysis yielded all internal standard areas within control 
for the extract analysis of sample 0245800702 and confirmed the matrix interference 
for extract sample 6385800602. Data from both analyses have been submitted with 
this data package. 

Quality Control Analyses: 
MS/MSD analyses were performed on sample 638SB00501. All analyte recoveries and 
RPDs were in control. 

Tentatively Identified Compounds ITICs}: 
Ten non-target organic compounds of greatest apparent concentrations are reported as 
TlCs. Alkanes were library searched and were reported as part of the 1 O TICs. 

Reporting Limits: 
All analytes have been "J" flagged down to 1 µ.g/L for waters and 33 µg/kg for the soils. 
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LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Seattle, WA 98108 

GENERAL REMARKS ON INORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific to 
the samples reported in this case, see "SPECIFIC REMARKS ON INORGANIC 
ANALYSES." 

ICP Metals: 

On the first timed and dated page of each ICP run, the data to be reported or rejected 
will be tabulated for that run. 

Mercury: 

Laucks purchases a 1000 mg/l Hg stock solution from Inorganic Ventures. The -
1.0 mg/L workir:ig standard is made by diluting 100 µL to 100 ml with 2% HN03• The 
calibration curve is made by placing 0, 20, 50, 100, 200, 500 and 1000 µL of the 
working standard in BOD bottles and diluting up to 100 ml. The standard curve ls 
equivalent to 0, 0.2, 0.5, 1.0, 2.0, 5.0 and 10.0 µg/l. 

SPECIFIC REMARKS ON INORGANIC ANALYSES: 

Holding Time Compliance: 

Laucks calculates holding time compliance for inorganic determinations using the date 
on which reportable data were acquired. 

Metals: 

The holding time for metals is six months from the date of collection, excepting 
mercury, which is 28 days. All analyses were performed within holding time. 

Miscellaneous: 

The following analytes do not have a Contract Laboratory Program holding time. The 
holding times tabulated below derive from the relevant EPA methods and are 
applicable when the sample was appropriately preserved and/or cooled. All samples 
submitted followed the preservation guidelines unless explicitly noted otherwise. 

Analvte Holding Time Violations 

TOC 28 days None 
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/CP Metals(Soll): 

LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Seattle, WA 98108 

The matrix spike sample percent recoveries of antimonY, chromium and lead were 
outside of the established control limits of 75-125% for sample 0245800501. The LCS 
percent recoveries for antimony, chromium and lead were within control limits. No 
further corrective action was required. All relevant data have been flagged with an "N" 
on Forms I and V. 

The matrix spike sample percent recoveries of copper, lead and manganese were 
outside of the established control limits of 75-125% for sample 638SB00503. The LCS 
percent recoveries for copper, lead and manganese were within control limits. No 
further corrective action was required. All relevant data have been flagged with an "Nu 
on Forms I and V. 

The duplicate sample relative percent differences of aluminum, chromium and lead 
were outside the-control limits of ±20% for sample 024SB00501. No further corrective 
action was required. All relevant data have been flagged with an"'*" on Forms I and V1. 

The duplicate sample relative percent differences of lead and zinc were outside the 
control limits of ±20% for sample 6385800503. No further corrective action was 
required. All relevant data have been flagged with an ...... on Forms I and VI. 

The serial dilution for copper, magnesium and zinc did not agree within 10% of the 
original determination after correction for dilution for sample 024SB00501. No further 
corrective action was required. All relevant data have been flagged with an ~E" on the 
applicable Forms I and IX. 

The serial dilution for magnesium and potassium did not agree within 10% of the 
original determination after correction far dilution for sarn pie 6388800503. No further 
corrective action was required. All relevant data have been flagged with an "E" on the 
applicable Forms I and IX. 

Mercury(Soi/J: 

No comments. 

Metals (SPLP): 

Zinc was present in the SPLP blank. No further corrective action was required per 
client data quality objectives. 

The duplicate sample relative percent differences of copper was outside the control 
limits of ±20% for sample 638SB00504. No further corrective action was required. All 
relevant data have been flagged with an "'*" on Forms 1 and VI. 

The serial dilution for magnesium did not agree within 10% of the original determination· 
after correction for dilution for sample 6385800504. No further corrective action was · ·· 

• ! • - · oga 
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LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Seattle1 WA 98108 

required. All relevant data have been flagged with an "En on the applicable Forms I and 
IX. 

Total Organic Carbon: 

No comments. 

--· 
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LAUCKS TESTING LABO RA TORIES 
940 S. Hamey 

Seattle, WA 98108 

RELEASE OF DATA 

"I certify that this data package is in compliance with the tenns and conditions of the 
contract both technically and tor completeness, for other than the conditions detailed 
above. Release of the data contained in this hardcopy data package and in the 
computer-readable data submitted on diskette has been authorized by the Laboratory 
Manager or his designee, as verified by the following signature." 

Respectfully submitted, 

~~Iv~ 
/ ~~~,~~ Gorham 

Project Manager 

I JS:111 '2rJX) 
{DATE) 

HOW TO CONTACT US: 

Mike Nelson 
Technical Director 

(7 ~ -ZCCc:> 
{DAT 

All Laucks Testing Laboratories staff members can be reached at the same telephone 
and facsimile numbers: (206) 767-5060 by phone, (206} 767-5063 by FAX. 

REQUESTS FOR DUPLJCA TE COPIES: 

This packet has been checked for accuracy. All pages are present and in sequential 
order. Please see Attachment B for a detailed record. 

In the event that duplicate data copies are needed, Laucks will accommodate your 
request at a fee of twenty-five cents ($0.25) per copy, plus shipping. If the data are in 
storage, there will also be a fee for retrieval. 

090 
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LAUCKS TESTING LABORATORIES 
~ ~ ..._ . 

940 S. Hamey 
Seattle, WA 98108 

To: Ensafe 
Laboratory No. : 9912369 
SDG No. : EN033 
Date of Report: January 17, 2000 

.... ...~ •• !'.. \ 

SAMPLE RECEIPT, IDENTIFICATION, AND GENERAL COMMENTS: 

Sample Receipt and Identification: 

The samples submitted under the laboratory number(s) indicated above were identified 
ar.d analyzed as tabulated below. The samples were collected and received on the 
dates noted on the enclosed chain-of-custody copies, Attachment A. 

Client 
Sample 
Identification 

Laue ks 
Sample 
Identification 

024SB00501 9912369-01 
024SB00502 9912369-02 
0245800601 rt)- 9912369-03 
024$8006e-x6:X(oo14" 9912369-04 
0248800602 rQ- 9912369--05 
024~01-'tJ- 9912369-06 
0248800701 9912369-07 
0245800702 9912369-08 
638SB00501 rM- 9912369-09 
63BSBG060SC60C50 1 ·tr 9912369·10 
638SB00502 fM-:912369-11 
63BSB9Qe04 c8CX!Jai.. u :s 1236e-12 
6388800601 9912369--13 
6388800602 9912369-14 
638$800701 9912369--15 
638$800702 9912369-16 
638SB00501 SPLP /;02..912369-17 
638SB00503 SPL~llfr9912369-18 
638SB00502 SPLP ,r;(.j3912369-19 
638SSOB504 SPL~l-~9912369-20 
6388800701 SPLP 9912369--21 
6388800702 SPLP 9912369--22 

Analytical Request Key: 

Testing 
Analytical 
Reguest 

ABN/MET 
ABN/MET 
ABN/MET 
A SN/MET 
A SN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/METITOC 
ABN/METITOC 
ABN/METITOC 
ABN/METITOC 
ABN 
ABN 
METITOC 
METITOC 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 

ABN = 
MET= 
SPLP = 
TOC= 

Semi-Volatile Organics (8270C) 
TAL Metals+ Tin (6010817000) 
SPLP Metals (1312), TAL Metals+ Tin {6010817000) 
Total Organic Carbon (9060) -



LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Seattle, WA 98108 

Sample Receipt Comments: 

The metals analysis for the first 8 samples was added on 12/21/1999 as per Fred 
Erdmann. 

Sample Identification on Fonns: 

When completing forms created through the CLP software, every attempt is made to 
use both your sample IDs as well as the laboratory sample IDs. The forms have varied 
def a ult sizes to their sample identification fields, and are not amenable to alteration or 
editing. When it is not possible to use your complete sample ID because of field length 
limitations, Laucks will usually do one of two things: 1) use as much of your ID as will 
fit, beginning from the RIGHT hand side of the sample ID number; or 2} select some 
sub-set of your sample identifier lf it is clearly a discrete number. In addition, all fomis 
will contain our .s_ample IDs, which can be cross-referenced from the table above. 

GENERAL REMARKS ON ORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific to 
the samples reported in this case, see "SPECIFIC REMARKS ON ORGANIC 
ANALYSIS." 

Manual Integration: 
One or analytes may have been manually integrated on the data system quantitation 
reports. The manual integrations have been flagged, initialed and dated by the analyst. 
A list of the manual integration flags is detailed below. 

M Manual integration due to irregular peak shape 
MS Manual integration due to split peak 
MR Manual integration due to retention time shift 
Ml Manual integration of correct isomer 
MT Manual integration due to peak tailing 
MB Manual integration due to irregular baseline 

All GC/MS Fractions: 

The computerized printout for sample analysis may tabulate values for target analytes 
that are not reported on the relevant Form I. In that case, we have manually searched 
the mass spectral data and have eliminated the compound(s) as reportable based on 
this search. 

Semi-Volatile Fraction: 

AH soii/sediment extracts are cleaned using Gel Permeation Chromatography (GPC) ih 
accordance with SW-846 Method 3640A. 



LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Seattle, WA 98108 

SPECIFIC REMARKS ON ORGANIC ANALYSES: 

Holding Time Compliance: 

Following the Contract Laboratory Program (CLP) model, Laucks calculates holding 
time compliance for organic determinations based on the first injection and/or analysls 
of an extract or sample. Subsequent analyses (for instance, for the purpose of dilution) 
are not tabulated. 

Semi-Volatile Organic Compounds: 

The holding time to extraction is 7 days in water and 14 days in soil calculated from the 
date of collection. In either case, the holding time from extraction to analysis is 4IT 
days. All sampjE2,s were extracted and analyzed within holding time. 

Semi-Volatile Fraction: 

Initial Calibration Standards: 
A minimum of five standards is required for the initial calibration analyses in 
accordance with SW 846. Six standard concentration levels were analyzed for the 
initial calibration. The standards concentrations were 5, 10, 25, 40, 60 and 80 ng/µL 
injected respectively. 

Sample Analyses: 
Analyses of the extracts for sample 0248800702 and 6388800602 yielded internal 
standard area responses for perylene·d12 which fell below the lower control limit due to 
severe matrix interference. Corrective action in the form of extract dilution and 
reanalysis was performed. Reanalysis yielded all internal standard areas within control 
for the extract analysis of sample 024SB00702 and confirmed the matrix interference 
for extract sample 638S800602. Data from both analyses have been submitted with 
this data package. · 

Quality Control Analyses: 
MS/MSD analyses were performed on sample 638SBOOS01. All analyte recoveries and 
RPOs were in control. 

Tentatively Identified Compounds (T!Cs): 
Ten non·target organic compounds of greatest apparent concentrations are reported as 
TICs. Alkanes were library searched and were reported as part of the 1 a TICs. 

Reporting Limits: 
All analytes have been "J" flagged down to 1 µg/L for waters and 33 µ.g/kg for the soils. 

I ' 4 
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LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Seattle, WA 98108 

GENERAL REMARKS ON INORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific to 
the samples reported in this case, see "SPECIFIC REMARKS ON INORGANIC 
ANALYSES." 

/CP Metals: 

On the first timed and dated page of each ICP run, the data to be reported or rejected 
will be tabulated for that run. 

Mercury: 

Laucks purchases a 1000 mg/l Hg stock solution from Inorganic Ventures. The · 
1. O mg/l workiQg_ standard is made by diluting 100 µl to 100 ml with 2% HN03. The 
calibration curve is made by placing 0, 20, 50, 100, 200, 500 and 1000 µL of the 
working standard in BOD bottles and diluting up to 100 ml. The standard curve is 
equivalent to 0, 0.2, 0.5, 1.0, 2.D, 5.0 and 10.0 µg/L. 

SPECIFIC REMARKS ON INORGANIC ANALYSES: 

Holding Time Compliance: 

Laucks calculates holding time compliance for inorganic detenninations using the date 
on which reportable data were acquired. 

Metals: 

The holding time for metals is six months from the date of collection, excepting 
mercury, which is 28 days. All analyses were performed within holding time. 

Miscellaneous: 

The following analytes do not have a Contract Laboratory Program holding time. The 
holding times tabulated below derive from the relevant EPA methods and are 
applicable when the sample was appropriately preserved and/or cooled. All samples 
submitted followed the preservation guidelines unless explicitly noted otherwise. 

Analyte Holding Time Violations 

TOC 28 days None 

- . 126 
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ICP Metals(Soil}: 

LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Se~ttle, WA 98108 

The matrix spike sample percent recoveries of antimony, chromium and lead were 
outside of the established control limits of 75-125% for sample 0248800501. The LCS 
percent recoveries for antimony, chromium and lead were within control limits. Na 
further corrective action was required. All relevant data have been flagged with an MN" 
on Forms I and V. 

The matrix spike sample percent recoveries of copper, lead and manganese were 
outside of the established control limits of 75-125% for sample 6385800503. The LCS 
percent recoveries for copper, lead and manganese were within control limits. No 
further corrective action was required. All relevant data have been flagged with an MN" 
on Forms I and V. 

The duplicate sample relative percent differences of aluminum, chromium and lead 
were outside the-control limits of ±20% for sample 0245800501. No further corrective 
action was required. All relevant data have been flagged with an"*" on Forms I and VL 

The duplicate sample relative percent differences of lead and zinc were outside the 
control limits of ±20% for sample 6385800503. No further corrective action was 
required. All relevant data have been flagged with an "•" on Forms I and Vt. 

The serial dilution for copper, magnesium and zinc did not agree within 10% of the 
original determination after correction for dilution for sample 0245800501. No further 
corrective action was required. All relevant data have been flagged with an "E" on the 
applicable Forms I and IX. 

The serial dilution for magnesium and potassium did not agree within 10% of the 
original determination after correction for dilution for sample 6385800503. No further 
corrective action was required. All relevant data have been flagged with an "E" on the 
applicable Forms I and IX. 

Mercury(Soil}: 

No comments. 

Metals (SPLP): 

Zinc was present in the 5PLP blank. No further corrective action was required per 
client data quality objectives. 

The duplicate sample relative percent differences of copper was outside the control 
limits of ±20% for sample 6385800504. No further corrective action was required. All 
relevant data have been flagged with an "*" on Forms I and VI. 

The serial dilution for magnesium did not agree witflin 10% of the original determination 
after correction for dilution for sample 6388800504. No further corrective action was '. ·. 



LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Seattle, WA 98108 

required. All relevant data have been flagged with an "E" on the applicable Forms I and 
IX. 

Total Organic Carbon: 

No comments. 

- - - - -
1 
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LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Seattle, WA 98108 

RELEASE OF DA TA 

"I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. Release of the data contained in this hardcopy data package and in the 
computer-readable data submitted on diskette has been authorized by the Laboratory 
Manager or his designee, as verified by the following signature." 

--. 

Respectfully submitted, 

~~il~ 
/ .;_~~~~ Gorham 

Project Manager 

IJS1r1?4XJ 
(DATE) 

HOW TO CONTACT US: 

/J . ' ~ 'fM/J71d___ /11 7 -
'l" . 

Mike Nelson 
Technical Director 

n~zrua 
(DAT 

All Laucks Testing Laboratories staff members can be reached at the same telephone 
and facsimile numbers: (206) 767-5060 by phone, (206) 767-5063 by FAX 

REQUESTS FOR DUPLICATE COPIES: 

This packet has been checked for accuracy. All pages are present and in sequential 
order. Please see Attachment B for a detailed record. 

In the event that duplicate data copies are needed, Laucks will accommodate your 
request at a fee of twenty-five cents ($0.25) per copy, plus shipping. If the data are in 
storage, there will also be a fee for retrieval. 
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ICP Metals (Soils): 

LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

The matrix spike sample percent recoveries of antimony and lead were outside of the 
established control limits of 75-125% for sample 646$800701. The LCS percent 
recoveries for antimony and lead were within control limits. No further corrective ~'."· · . , : 
was required. All relevant data have been flagged with an ·w on Forms I and V. 

The duplicate sample relative percent differences of aluminum. calcium and 
manganese were outside the control limits of ±20% for sample 646S80070i. No 
further corrective action was required. All relevant data have been flagged with an "*" 
on Forms I and VI. 

The serial dilution for magnesium did not agree within 10% of the original determination 
after correction for dilution for sample 6465800701. No further corrective action was 
required. All relevant data have been flagged with an "E" on the applicable Fonns t and 
IX. 

Mercury (Soilsl: 

No comments. 

Metals (SPLPl: 

Zinc was present in the SPLP blank. No further corrective action was required per 
client data quality objectives. 

The serial dilution for barium did not agree within 10% of the ortginal determination 
after correction for dilution for sample 6465800902. No further corrective action was 

. required. All relevant data have been flagged with an "E" on the applicable Fonns J and 
IX. 

Total Organic Carbon: 

No comments. 

11 ~ 



LAUCKS TESTING LABO RA TORIES 
940 S. Harney 

Seattle1 WA 98108 

GENERAL REMARKS ON INORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks spe•:::!f. .~ · J 

the samples reported in this case, see "SPECIFIC REMARKS ON INORGANIC 
ANALYSES." 

ICP Metals: 

On the first timed and dated page of each ICP run. the data to be reported or rejected 
will be tabulated for that run. 

Mercury: 

Laucks purchases a 1000 mg/L Hg stock solution from Inorganic Ventures. The 
1.0 mg/L working standard is made by diluting 100 µL to 100 ml with 2% HN01. The 
calibration curve is made oy placing 0, 20, 50, 1001 200, 500 and 1000 µL of the 
working standard in BOD bottles and diluting up to 100 ml. The standard curve is 
equivalent to 0, 0.2, 0.5, 1.0, 2.0, 5.0 and 10.0 µg/L 

SPECIFIC REMARKS ON INORGANIC ANALYSES: 

Holding Time Compfiance: 

Laucks calculates holding time compliance for inorganic determinations using the date 
on which reportable data were acquired. 

Metals: 

The holding time for metals is six months from the date of collection, excepting 
mercury, which is 28 days. All analyses were performed within holding time. 

Miscellaneous: 

The following analytes do not have a Contract Laboratory Program holding time. The 
holding times tabulated below derive from the relevant EPA methods and are 
applicable when the sample was appropriately preserved and/or cooled. All samples 
submitted followed the preservation guidelines unless explicitly noted otherwise. 

Analvte Holding Time Violations 

TOC 28 days None 

• I 
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LAUCKS TESTlNG LABORATORIES 
940 S. Hamey 

Seattle. WA 98108 

Semi·Volatile Fraction: 

Initial Calibration Standards: 
A minimum of five standards is required for the initial calibration analyses in 
accordance with SW 846. Six standard concentration levels were analyzed ::.. · 
initial calibration. The standards concentrations were 5, 10, 25, 40, 60 and 80 1«\); 

injected respectively. 

Quality Control Analyses: 
MS/MSD analyses were performed on sample 6465800501. Several analyte 
recoveries from the MSD analysis fell below the lower control limits. Since all analyte 
recoveries were in control in the MS and the associated blank spike, no corrective 
action was taken. 

Tentatively Identified Compounds CTICs}: 
Ten non-target organic compounds of greatest apparent concentrations are reported as 
Tl Cs. Alkanes were library searched and were reported as part of the 1 O TICs. 

Reporting Limits: 
All analytes have been ~J" flagged down to 1 µg/L for waters and 33 µg/kg for the soils. 

Pesticide~ Fraction: 

Initial Callbration Standards: 
Analyses of the initial calibration standards yielded a %RSD value for alpha-BHC which 
exceeded 20 percent on both columns. However, since the average %RSD for all 
compounds was below 20 percent, the initial calibration is compliant in accordance with 
SW 846. Since alpha-BHC was not detected in any of the sample extracts, no further 
action was taken. 

Continuing Calibration Verification Analyses: 
Analyse~ of CCV files DC28920.d, DC28926.d and 00103023.d yielded %0 values for 
the surrogates, decachlorobiphenyl and tetrachloro-m-xylene, and the target analytes. 
gamma-BHC and heptachlor epoxide which exceeded the control limit due to an 
increase in response. However, since the %Os for all compounds were in control on 
one of the two columns and there were no target analytes detected in any of the 
sample extracts, no further action was taken. 

Surrogate Recoveries: 
Analysis of the extract for sample 6465801002 yielded a recovery value for tetrachloro
m-xy/ene which exceeded the control limit. Corrective action was taken in the form of 
sample re-extraction and reanalysis. Reanalysis of the sample extract yielded all 
surrogate recovery values in control. Since the sample was re-extracted within holding 
time, only data from the re-extract were submitted. 
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Manual Integration: 

LAUCKS TESTING LABO RA TORIES 
940 S. Harney 

Seattle, WA 98108 

One or analytes may have been manually integrated on the data system quantitation 
reports. The manual integrations have been flagged, initialed and dated by the analyst. 
A list of the manual integration flags is detailed below. 

M Manual integration due to irregular peak shape 
MS Manual integration due to split peak 
MR Manual integration due to retention time shift 
Ml Manual integration of correct isomer 
MT Manual integration due to peak tailing 
MB Manual integration due to irregular baseline 

All GC/MS Fractions: 

The computerized printout for sample analysis may tabulate values for target analytes 
that are not reported on the relevant Form I. In that case. we have manually searched 
the mass spectral data and have eliminated the compound(s) as reportable based on 
this search. 

Semi-Volatile Fraction: 

All soil/sediment extracts are cleaned using Gel Permeation Chromatography (GPC) in 
accordance with SW~846 Method 3640A. 

SPECIFIC REMARKS ON ORGANIC ANALYSES: 

Holding Time Compliance: 

Following the Contract Laboratory Program (CLP) model, Laucks calculates holding 
time compliance for organic detenninations based on the first injection and/or analysis 
of an extract or sample. Subsequent analyses {for instance, for the purpose of dilution) 
are not tabulated. 

Semi-Volatile Organic Compounds: 

The holding time to extraction is 7 days in water and 14 days in soil calculated from the 
date of collection. In either case, the holding time from extraction to analysis is 40 
days. All samples were extracted and analyzed within holding time. -

Pesticides: 

The holding time to extraction is 7 days in water and 14 days in soil calculated from the 
date of collection. In either case, the holding time from extraction to analysis is 40 
days. All samples were extracted and analyzed within holding time. 

I I ' 
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6465801002 SPLP 
6348800401 SPLP 
6345800402 SPLP 
6345800501 SPLP 
634$800502 SPLP 
6348800601 SPLP 
6385800801 SPLP 
6388800802 SPLP 
6388800901 SPLP 

LA UC KS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

9912406-30 
9912406-31 
9912406-32 
9912406-33 
9912406-34 
9912406-35 
9912406-36 
9912406-37 
9912406-38 

SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 

Analytical Request Key: 

ABN= 
PEST= 
MET= 
SPLP = 
TOC= 

Semi-Volatile Organics (8270C) 
Pesticides (8081A} 
T AL Metals + Tin {6010817000) 
SPLP Metals (1312), TAL Metals+ Tin (6010817000) 
Total Organic Carbon (9060) 

Sample Receipt Comments: 

Several samples received were measured at temperatures which exceeded the 
temperatuce control limits of 4°C ± 2°C. Approval to run the samples with hlgh 
temperatures was given by Charlie Vernoy on 12116/1999. One jar was received with 
no sample ID on the label. The correct ID of 6465800702 was matched using the 
sample time and test indicated on the container. See the sample receipt logs for 
documentation. 

Sample Identification on Fonns: 

When completing forms created through the CLP software, every attempt is made to 
use both your sample IDs as well as the laboratory sample IDs. The forms have varied 
def a ult sizes to their sample identification fields, and are not amenable to alteration or 
editing. When it is not possible to use your complete sample ID because of field length 
limitations, Laucks will usually do one of two things: 1) use as much of your ID as will 
fit, beginning from the RIGHT hand side of the sample ID number; or 2) select some 
sub-set of your sample identifier if it is clearly a discrete number. In addition, all forms 
will contain our sample IDs, which can be cross-referenced from the table above. 

GENERAL REMARKS ON ORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific to 
the samples reported in this case, see "SPECIFIC REMARKS ON ORGANIC 
ANALYSIS." 
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LAUCKS TESTING LABORATORIES 
940 S. Harney 

To: Ensafe 
Laboratory No. : 9912406 
SDG No. : EN034 

Seattle. WA 98108 

Date of Report January 14, 2000 

SAMPLE RECEIPT, IDENTIFICATION, AND GENERAL COMMENTS: 

Sample Receipt and Identification: 

The samples submitted under the laboratory nurnber(s} indicated above were identified 
and analyzed as tabulated below. The samples were collected and received on the 
dates noted on the enclosed chain-of-custody copies, Attachment A. 

Client Laucks Testing 
Sample Sample Analytical 
Identification Identification Reguest 

646$600501 9912406--01 ABN 
646$800502 9912406--02 ABN 
646SB00601 9912406--03 ABN 
646SB00602 9912406-04 ABN 
646$800701 9912406--05 PEST/MET!TOC 
646$800702 9912406--06 PEST/MET/TOC 
646SB00801 9912406-07 PEST/MET/TOC 
646S800802 9912406·08 PEST/MET!TOC 
646SB00901 9912406-09 PEST/MET /TOC 
646SB00902 9912406-10 PEST/MET /TOC 
646$801001 9912406-11 PEST/METffOC 
646SB01002 9912406-12 PEST /MET/TOC 
6385 800902 SP LP 9912406--13 SPLP 
6345800401 9912406--14 MET/TOC 
6345800402 9912406--15 MET/TOC 
624SB00501 9912406--16 MET/TOC 
634SB00502 9912406--17 MET/TOC 
6345800601 9912406--18 MET/TOC 
6388800801 9912406-19 MET/TOC 
6388800802 9912406--20 MET/TOC 
6388800901 9912406-21 METrroc 
6388800902 9912406-22 MET/TOC 
6465800701 SPLP 9912406--23 SPLP 
646$800702 SPLP 9912406-24 SPLP 
6465800801 SPLP 9912406-25 SPLP 
646$800802 SPLP 9912406--26 SPLP 
6468800901 SPLP 9912406--27 SPLP 
6468800902 SPLP 9912406-28 SPLP 
6468801001 SPLP 9912406-29 SPLP 
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LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

Semi-Volatile Fraction: 

Initial Calibration Standards: 
A minimum of five standards is required for the initial calibration analyses in 
accordance with SW 846. Six standard concentration levels were analyzed 1\·,; 

initial calibration. The standards concentrations were 5, 10, 25, 40, 60 and 80. 
injected respectively. 

Quality Control Analyses: 
MS/MSD analyses were perfonned on sample 6465800501. Several analyte 
recoveries from the MSD analysis fell below the lower control limits. Since all analyte 
recoveries were in control in the MS and the associated blank spike, no corrective 
action was taken. 

Tentatively Identified Compounds CTICs): 
Ten non-target organic compounds of greatest apparent concentrations are reported as 
TICs. Alkanes were library searched and were reported as part of the 10 TICs. 

Reporting Limits: 
All analytes have been "J" flagged down to 1 µg/L for waters and 33 µg/kg for the soils. 

Pesticides. Fraction: 

Initial Calibration Standards: 
Analyses of the initial calibration standards yielded a %RSD value for alpha-BHC which 
exceeded 20 percent on both columns. However, since the average %RSD for all 
compounds was below 20 percent. the initial calibration is compliant in accordance with 
SW 846. Since alpha-BHC was not detected in any of the sample extracts, no further 
action was taken. 

Continuing Calibration Verification Analyses: 
Analyses of CCV files DC28920.d, DC28926.d and 00103023.d yielded %0 values for 
the surro.gates·. decachlorobiphenyl and tetrachloro-m-xylene, and the target analytes, 
gamma-BHC and heptachlor epoxide which exceeded the control limit due to an 
increase in response. However, since the %Ds for all compounds were in control on 
one of the two columns and there were no target analytes detected in any of the 
sample extracts, no further action was taken. 

Surrogate Recoveries: 
Analysis of the extract for sample 6468801002 yielded a recovery value fortetrachloro
m-xylene which exceeded the control limit. Corrective action was taken in the form of 
sample re-extraction and reanalysis. Reanalysis of the sample extract yielded all 
surrogate recovery values in control. Since the sample was re-extracted within holr!il"'C' 
time, only data from the re-extract were submitted. 
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LAUCKS TESTING LABO RA TORIES 
940 S. Hamey 

Seattle, WA 98108 

Manual Integration: 
One or analytes may have been manually integrated on the data system quantitation 
reports. The manual integrations have been flagged. initialed and dated by the analyst 
A list of the manual integration flags is detailed below. 

M Manual integration due to irregular peak shape 
MS Manual integration due to split peak 
MR Manual integration due to retention time shift 
Ml Manual integration of correct isomer 
MT Manual integration due to peak tailing 
MB Manual integration due to irregular baseline 

Alt GC/MS Fractions: 

The computerized printout for sample analysis may tabulate values for target analytes 
that are not reported on the relevant Form I. In that case, we have manuany searched 
the mass spectral data and have eliminated the compound(s) as reportable based on 
this search. 

Semi-Volatile Fraction: 

All soil/sediment extracts are cleaned using Gel Penneation Chromatography (GPC) in 
accordance with SW-846 Method 3640A. 

SPECIFIC REMARKS ON ORGANIC ANALYSES: 

Holding Time Compliance: 

Following the Contract Laboratory Program {CLP) model, Laucks calculates holding 
time compliance for organic determinations based on the first injection and/or analysis 
of an extract or sample. Subsequent analyses (for instance, for the purpose of dilution} 
are not tabulated. 

Semi-Vofatile Organic Compounds: 

The holding time to extraction is 7 days in water and 14 days in soil calculated from the 
date of collection. In either case, the holding time from extraction to analysis is 40 
days. All samples were extracted and analyzed within holding time. 

Pesticides: 

The holding time to extraction is 7 days in water and 14 days in soil calcutated from the 
date of collection. In either case, the holding time from extraction to analysis is 40 
days. All samples were extracted and analyzed within holding time. 
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646SB01002 SPLP 
6345800401 SPLP 
6345800402 5PLP 
6345800501 SPLP 
634$800502 SPLP 
6345800601 SPLP 
638S800801 SPLP 
638SB00802 SPLP 
638SB00901 SPLP 

LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

9912406-30 
9912406-31 
9912406-32 
9912406-33 
9912406-34 
9912406-35 
9912406-36 
9912406-37 
9912406-38 

SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 

Analytical Request Key: 

ABN= 
PEST= 
MET= 
SPLP= 
TOG= 

Semi-Volatile Organics (8270C) 
Pesticides (8081A) 
TAL Metals+ Tin (6010817000) 
SPLP Metals (1312), TAL Metals+ Tin (6010817000) 
Total Organic Carbon (9060) 

Sample Receipt Comments: 

Several samples received were measured at temperatures which exceeded the 
temperatuce control limits of 4°C ± 2°C. Approval to run the samples with high 
temperatures was given by Charlie Vernoy on 12/16/1999. One jar was received with 
no sample ID on the label. The correct ID of 6468800702 was matched using the 
sample time and test indicated on the container. See the sample receipt lags for 
documentation. 

Sample Identification on Forms: 

When completing forms created through the CLP software, every attempt is made to 
use both your sample IDs as well as the laboratory sample IDs. The fo1111s have varied 
default sizes to their sample identification fields, and are not amenable to alteration or 
editing. When it is not possible ta use your complete sample ID because of field length 
limitations, Laucks will usually do one of two things: 1) use as much of your ID as will 
fit, beginning from the RIGHT hand side of the sample ID number; or 2) select some 
sub-set of your sample identifier if it is clearly a discrete number. In addition, all forms 
will contain our sample IDs, which can be cross-referenced from the table above. 

GENERAL REMARKS ON ORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific to 
the samples reported in this case, see "SPECIFIC REMARKS ON ORGANIC 
ANALYSIS." 
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LAUCKS TESTING LABORATORIES 
940 S. Harney 

To: Ensafe 
Laboratory No. : 9912406 
SDG No. : EN034 

Seattle, WA 98108 

Date of Report January 14, 2000 

SAMPLE RECEIPT, IDENTIFICATION, AND GENERAL COMMENTS: 

Sample Recei[;!t and Identification: 

The samples submitted under the laboratory number(s) indicated above were identified 
and analyzed as tabulated below. The samples were collected and received on the 
dates noted on the enclosed chain-of-custody copies, Attachment A. 

Client Laue ks Testing 
Sample Sample Analytical 
Identification Identification Reguest 

6468800501 9912406-01 ABN 
6468800502 9912406-02 ABN 
6468800601 9912406-03 ABN 
6468800602 9912406-04 ABN 
6468800701 9912406-05 PEST/MET/TOG 
6468800702 9912406-06 PEST/METffOG 
6468800801 9912406-07 PEST/METrfOC 
6468800802 9912406-08 PEST/METffOC 
6468800901 9912406-09 PEST/METrfOC 
6468800902 9912406-10 PEST/METfTOC 
6468801001 9912406-11 PEST/METITOC 
6465801002 9912406-12 PEST/METffOC 
6388800902 SPLP 9912406-13 SPLP 
6348800401 9912406-14 METffOC 
6345800402 9912406-15 MET!TOG 
6248800501 9912406-16 MET/TOG 
6348800502 9912406-17 MET!TOC 
6348800601 9912406-18 MET!TOC 
6388800801 9912406-19 MET!TOC 
6388800802 9912406-20 METffOC 
6388800901 9912406-21 MET!TOC 
6388800902 9912406-22 MET/TOC 
6468800701 8PLP 9912406-23 SPLP 
6468800702 SPLP 9912406-24 SPLP 
6468800801 SPLP 9912406-25 SPLP 
6468800802 8PLP 9912406-26 SPLP 
6468800901 SPLP 9912406-27 SPLP 
6488800902 SPLP 9912406-28 SPLP 
6468801001 8PLP 9912406·29 8PLP 

: 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all soil samples below 0.5 mg/kg Be. + u 
all soil samples below 0.25 mg/kg Cd. 
all soil samples below 11.6 mg/kg Sn. 
all SPLP samples below 12.0 ug/l Sb. 
all SPLP samples below 1.5 ug/l Cd. 
all SPLP samples below 3.0 ug/l Mn. 
all soil samples below 0.8 mg.lkg Co. +/U J/UJ 
all soil samples below 7.7 mg.lkg TL 
all SPLP samples below 8.0 ug/l Co. 
all SPLP samples below 48.0 ug/1 Tl. 
all soil samples Sb. +/U J/UJ 
all soil samples Pb. + J 
all soil samples Mg. + J 
all SPLP samples Ba. 
all "B" results all analytes B J 
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Zinc 
Tin 
Antimony 
Barium 
Cadmium 
Manganese 
Zinc 

0.25 mg/kg 
2.31 mg/kg 
2.4 ug/l 
0.3 ug/l 
0.3 ug/l 
0.6 ug/l 
2.6 ug/l 

no impact 
all soil samples below 11.6 mg/kg 
all SPLP samples below 12.0 ug/l 
no impact 
all SPLP samples below 1.5 ug/l 
all SPLP samples below 3.0 ug/l 
no impact 

The USEP A requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Cobalt 
Thallium 
Calcium 
Cobalt 
Thallium 

Cone. 
-0.08 mg/kg 
-0.77 mg/kg 
-36.2 ug!l 
-0.80 ug/l 
-4.8 ug/l 

Samples affected 
all soil samples below 0.8 mg/kg 
all soil samples below 7. 7 mg/kg 
no impact 
all SPLP samples below 8.0 ug/1 
a]J SPLP samples below 48.0 ug/1 

This reviewer qualifies all samples results below 10 times the absolute value of the 
negative blank value. 

Matrix Spike Recovery results 

The matrix spike recovery for soils for Antimony (47%) was below the lower control 
limits (>30% but <75%). All positive and non-detect results are qualified as estimated, 
"f' or "Uf'. 

The matrix spike recovery for soils for Lead (178%) was above the upper control limits 
(> 125%). All positive results are qualified as estimated, "J". 

Matrix Duplicate results 
The differences for soils for Aluminum (20%), Ca1cium (25%) and Manganese (34%) was not 
greater than 35% and will not be qualified for soils. 

Serial Dilution recovery results 

The seria1 dilution results for soils for Magnesium and for SPLP samples for Barium were 
greater than I 0%. All positive results are qualified as estimated, "J". 

All sample results left with a "B'' qualifier after all other qualifications, will be 
qualified with a .. J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 
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General 

DATA ASSESSMENT NARRATIVE 
METALS (SOILS AND SPLP) AND TOC 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level III requirements. AH comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs#EN034 

A validation was performed on the Metals for soils and SPLP and TOC Data from SDG EN034. 
The data was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

"" • Interferences 

• Matrix Spike Recovery 
• • Matrix Duplicates 
• • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manganese 

~ 
0.06 mg/kg 
0.10 mg/kg 
0.05 mg/kg 
0.18 mg/kg 
2.36 mg/kg 
0.35 mg/kg 
0.04 mg/kg 

Samples affected 
no impact 
all soil samples below 0.5 mg/kg 
all soil samples below 0.25 mg/kg 
no impact 
no impact 
no impact 
no impact 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

NO QUALIFICATIONS WERE REQUIRED. 

DL denotes the Form I qua1ifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL co]umn denotes a positive result 
- in the DL column denotes a non-detect result 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICA TION CODES 

CRQL = 

u -

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is Jess than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank quaJifiers. 
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DATA ASSESSMENT NARRATIVE 

PESTICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported ho1ding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance re1ative to the analytical and deliverable requirements specified 
in the SW846 Method 8081A; the National Functiona1 GuideJines for Organic Data Validation, 
February 1994; and DQO Level Ill requirements. All comments made within this report should 
be considered when examining the analytical resuhs. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG#EN034 

A validation was performed on the Pesticide Data from SDG EN034. The data was evaluated 
based on the folJowing parameters: 

* • Data Completeness 
* • Holding Times 
* • GC Performance 
* • Calibration 
* • Blanks 
* • Surrogate Recoveries 
* • Matrix Spike/Matrix Spike Duplicates 
* • Field Duplicates 
* • Compound Identification 
* • Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

NO QUALIFICATIONS WERE REQUIRED 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D Result vaJue is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL 

U= 

No Action 

The sample result for the bJank contaminant is Jess than the sample 
CRQL and is less than 5X (IOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than SX (l OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than SX (lOX for common laboratory 
contaminants) the method blank value. The samp\e result for the 
blank contaminant is not qualified with any blank qualifiers. 
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DA TA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that a11 analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GC/MS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG#EN034 

A validation was performed on the Semivolatile Data from SDG EN034. The data was evaluated 
based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GCIMS Tuning 

* • Calibration 

* • Blanks 

* • Internal Standard Performance 

* • Surrogate Recoveries 

* • Matrix SpikeJM:atrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -Al1 criteria were met for this parameter. 

System Performance and Overall Assessment 

The data, as reported, did not require qualifications. 
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DATA ASSESSMENT NARRATIVES 
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Sample Identifications 

ENSAFE ID 
634SB00401 
634SB00402 
634SB00501 
634SB00502 
634SB00601 
6385800801 
638SB00802 
638SB00901 
6388800902 
646SB00501 
646SB00502 
646SB00601 
646SB00602 
646SB00701 
646SB00702 
646SB00801 
646SB00802 
646SB00901 
646SB00902 
646SBOJOOJ 
646SB0!002 
634SB00401 
634SB00402 
634SB00501 
634SB00502 
634SB0060l 
63&SB00801 
63&SB00802 
638SB00901 
6388800902 
646SB00701 
6468800702 
646SB00801 
646SB00802 
646SB0090I 
646SB00902 
646SB0100I 
646SBOI002 

SDG#EN034 

Samples and Fractions Reviewed 

MATRJX 
SOIL 
S01L 
S01L 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOI 
SOI 

SOI 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOlL 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATE 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

Analytical Fractions 

Total Billable Samples (Water/Soil) 

SVOA= Semivolatiles 
PIP= Pesticides/PCBs 

MET= Metals 
SPLP-MET"" SPLP Metals 

TOG= Total Organic Carbon 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

EN034 
January 24, 2000 
Ensafe 
Charleston Zone G 
December 16, 1999 
21 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
17 Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level lII 
S W846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals, SPLP Metals and Total 
Organic Carbon 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South • SI. Charles, MO 63304 
(636) 936-1332 • Fax (636) 936-1335 

pate 
- -_ ___. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all soil samples below 2.6 mg/kg Sb. + u 
ail soil samples below 1.0 mg/kg Cd. 
all soil samples below 2. 75 mg/kg Ag. 
all soil samples below 17 .5 mg/kg Sn. 
all soil samples below 2.2 mg/kg As. +tU J/UJ 
all soil samples below 0.3 mg/kg Hg. 
all soil samples Sb. +tU J/UJ 
all soil samples Zn. + J 
all samples all analytes B J 
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Zinc 
Tin 

0.99 mg/kg 
3.49 mg/kg 

no impact 
all soil samples below 17.5 mg/kg 

The USEP A requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect. "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Arsenic 
Mercury 

Cone. 
-0.22 mg/kg 
-0.03 mg/kg 

Samples affected 
all soil samples below 2.2 mg/kg 
all soil samples below 0.3 mg/kg 

This reviewer qualifies all samples results below 10 times the absolute value of the 
negative blank value. 

Matrix Spike Recovery results 

The matrix spike recovery for soils for Antimony (72%) was below the lower control 
limits (>30% but <75%). All positive and non-detect results are qualified as estimated, 
"J" or "UJ" 

Matrix Duplicate results 

The matrix duplicate RPD for soils for Iron (24%) was below 35%. No qualification is 
necessary. 

Serial Dilution results 

The serial dilution result for soils for Zinc was greater than I 0%. All positive results are 
qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J'' qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 
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General 

DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis resu]ts, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance reJative to the ana]ytical and deliverable requirements specified 
in the SW 846 methods: the Functiona1 Guidelines for Inorganic Data Validation. February 1994, 
and DQO Level III requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 41852 

A validation was performed on the Metals Data from SDG 41852. The data was evaluated based 
on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Cahbrations 

• Blanks 

* • Interferences 

• Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* · All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Antimony 
Barium 
Cadmium 
Iron 
Lead 
Manganese 
Silver 

~ 
0.52 mg/kg 
0.18 mg/kg 
0.20mglkg 
6.85 mg/kg 
0.22 mg/kg 
0.09 mg/kg 
0.55 mg/kg 

Samples affected 
all soiJ samples below 2.6 mg/kg 
no impact 
all soil samples below 1.0 mg/kg 
no impact 
no impact 
no impact 
all soil samples below 2.75 mg/kg 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

643SBOI 102 
643SB02602 
120SB01302 
638SBOI 101 
643SB02102 
643SB02501 
643SB02601 
638SB01002 

120SBOI401 
643SB02501 

120SB01401DL 
643SB02501DL 

COMPOUND ID 

bis(2-ethylhexyl)phthalate 

All E flagged compounds 

All except corresponding 
D flagged results 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL coJumn denotes a positive result 
- in the DL column denotes a non detect result 

+B CRQL 

+E Do not use 

+/- Do Not use 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

643SB02101 

120SB01401 

120SB01301 
1208801601 
120SB01501 
120SB01401 
643SB02702 
643SB01401 
638SB01001 
643SB02101 
120SB01402 
643SB02502 
643SB02701 
643SB01102 
643SB02602 
120SB01302 
638SBOI 101 
643SB02102 

l20SB01301 
120SB01601 
120SB01602 
120SB01501 
120SB01502 
120SBO 1401 
643SB02702 
643SB01401 
638SB01001 
643SB02101 
I 20SB01402 
643SB02502 
643SB02701 

COMPOUND ID 

All associated with 
naphthalene-d8 
acenaphthene-d 10 
phenanthrene-d 10 

All associated with 
pery1ene-dl2 

naphthalene 

bis(2-ethylhexyl)phthalate 

+/- J/UJ 

J/UJ 

+B CRQL 

+B CRQL 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qua1ified as estimated 

L :.::; Result is estimated and biased low. 

K ::::: Result is estimated and biased high. 

R = Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

u == 

No Action= 

The sample result for the blank contaminant is Jess than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The samp1e result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (I OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 
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Blanks (continued) 

Samples 

643SB01401 
638SB01001 
643SB02101 
120SB01402 
643SB02502 
643SB02701 
643SBOI 102 
643SB02602 
120SB01302 
638SBOI 101 
643SB02102 
643SB02501 
643SB02601 
638SB01002 

Compound Quantitation 

DAT A ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE3 

Compound Qualifications 

bis(2-ethylhexyl)phthalate CRQL 

For the following sample, the E flagged result is not used in favor of the corresponding D 
flagged result reported in the dilution analysis of the sample. All other results reported in 
the dilution analysis are not used in favor of the results reported in the lessor dilution of 
the sample. 

120SBO 1401 
643SB02501 

System Performance and Overall Assessment 

The data, as reported, required qualifications. 
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Blanks 

DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE2 

The two (2) method blanks associated with the field samples in this SDG exhibited contamination 
for which qualifications were required. The end user should note that the action levels indicated 
for the blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into considerations when applying 
the 5X and 1 OX criteria to field samples. 

Associated blank Concentration Action Level 

SBLKI 

SBLK2 

naphthalene 
bis(2-ethylhexyl)phthalate 
bis(2-ethylhexy I )phthalate 

18J ug/Kg 
431 ug/Kg 
20J ug/Kg 

90 ug/Kg 
430 ug/Kg 
200 ug/Kg 

Samg1es Compound Qualifications 

120SB01301 
120SB01601 
120SB01501 
120SBOI401 
643SB02702 
643SB01401 
638SB01001 
643SB02101 
l20SB01402 
643SB02502 
643SB02701 
643SB01102 
643SB02602 
120SB01302 
638SBOI 101 
643SB02102 

120SB01301 
120SB0160I 
120SBOI602 
120SB01501 
120SB01502 
120SB01401 
643SB02702 

naphtha1ene CRQL 

bis(2-ethylhexyl)phthalate CRQL 
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DAT A ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank anaJysis 
resuJts, surrogate and matrix spike recoveries, GCJMS perfonnance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the S W-846 Method 8270C for GC/MS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical resu1ts. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # 41852 

A validation was performed on the SemivoJati le Data from SDG 4 I 852. The data was evaluated 
based on the following parameters: 

* 
* 
* 
* 

* 
* 
* 
* 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spjke/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* -All criteria were met for this parameter. 

Internal Standards 

The following samp1es exhibited non-compliant EICP area recoveries below the QC limits 
for the noted internal standards. All reported positive and non-detect results are qualified 
as estimated) J/UJ. 

643SB02101 

120SB01401 

naphthalene-d8 
acenaphthene-dlO 
phenanthrene-d I 0 

pery1ene-d 12 

0 ....... } v_ 



DAT A ASSESSMENT NARRATIVES 
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SDG# 41852 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX 
120SBOl301 SOIL 
120SBOl302 SOIL 
120SB01401 SOIL 
120SB01402 SOIL 
120SBOISOI SOIL 
120SBOl502 SOIL 
120SBOl601 SOIL 
120SBOI SOIL 
638SB0060l SOI 
638SB00602 SOJ 
638SBOl00l 
638SBOI002 SOI 
638SB01 IOI SOIL 
638SBD1102 S01L 
643SB01401 SOIL 
643SB02101 SOIL 
643SB02102 SOIL 
643SB02501 SOIL 
6435802502 SOIL 
643SB02601 SOIL 
643SB02602 SOIL 
643SB0270l SOIL 
643SB02702 SOIL 

Total Billab1e Samples (Water/Soil) 

SVOA= SemivoJatiles 
MET= Metals 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samp1es: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

41852 
February 17, 2000 
Ensafe 
Charleston Zone G 
January 25, 2000 
23 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level Ill 
SW846 Third Edition 
Semivolatiles and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and de1iverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South • St Charles, MO 63304 
(636) 936-1332 • Fax (636) 936-1335 

Date 
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LAUCKS TESTING LABO RA TORIES 
940 S. Harney 

Seattle, WA 98108 

INORGANIC ANALYSES: 

8 

E 

M 

N 

s 

w 

• 

+ 

The reported value was obtained from a reading that was less than the Contract 
Required Detection Limit (CRDL) but greater than or equal to the Instrument 
Detection Limit (IDL). If the analyte was analyzed for but not detected, a "U" 
shall be entered. 

The reported value is estimated because of the presence of interference. An 
explanatory note shall be included under Comments on the Cover Page (if the 
problem applies to all samples) or on the specific Fonn I-IN (if it is an isolated 
problem). 

Duplicate injection precision not met. 

Spiked sample recovery not within control limits. 

The reported value was determined by the Method of Standard Additions (MSA) 

Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), 
while sample absorbance is less than 50 % of spike absorbance. 

Duplicate analysis not within control limits . 

Correlation coefficient for the MSA is less than 0.995. 

Entering "S", "W' or"+" is mutually exclusive. No combination of these qualifiers can 
appear in the same field for an analyte. 

CRDL Client Requested Detection Limit, usually the limit of detection specified at your 
request Might also be referred to as Contract required Detection Limit. 
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ABBREVIATIONS 

LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

Several abbreviations can appear in our reports. The most commonly employed 
abbreviations are as follows: 

U The analyte of interest was not detected to the limit of detection indicated. 

SOL Sample Detection Limit. The SOL can vary from sample to sample, depending 
on sample size, matrix interferences, moisture content and other sample~ 
specific conditions. 

PQL Practical Quantitation Limit The limit is drawn from the test method and usually 
represents the SOL multiplied by a matrix-specific factor. 

DB Dry Basis. The value reported has been back-calculated to normalize for the 
moisture content of the sample. 

AR As-Recei\ted. The value has not been normalized for moisture. 

ORGANIC ANALYSES: 

B When used in relation to organics fractions, the "B" flag indicates the analyte of 
interest was detected in the method blank associated with the sample, as well 
as in the sample itself. The «B" flag is applied without regard to the relative 
concentrations detected in the blank and sample. 

J The analyte of interest was detected below the routine reporting limit. This 
value should be regarded as an estimate. 

T The flagged values represent the SUM of two co-eluting compounds. The SUM 
of these two values is shown as though it were a result for each of them. The 
two figures should not be added together. 

E The flagged value was reported from an analysis which exceeded the linear 
range of the instrument. See additional comments for further discussion of the 
circumstances. Values so flagged should be considered estimates. 

D The value reported derives from analysis of a diluted sample of sample extract. 

P When a dual column GC technique is employed, this flag indicates that test 
results from the two columns differ by more than 25%. Generally, we report the 
higher value. 

C The flagged analyte has been confirmed by GC/MS analysis. The value 
reported may be derived from either the initial of confirmatory (GC/MS) analysis. 
See specific report comments for details. 

CRQL Client Requested Quantitation limit. usually the limit of detection specified at 
your request. Might also be referred to as Contract Required Quantitation Limit. 

• I 



LAUCKS TESTING LABO RA TORIES 
940 S. Harney 

Seattle, WA 98108 

RELEASE OF DATA 

"I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. Release of the data contained in this hardcopy data package and in the 
computer-readable data submitted on diskette has been authorized by the Laboratory 
Manager or his designee, as verified by the following signature. n 

Respectfully submitted, 

~~zt-~~-
/ ~~~::.~ Gorham 

Project Manager 

11J:Ln1<1V 
(DATE) 

HOW TO CONTACT US: 

,/'1 111 j/ . 
'~flfhJd __ 
Mike Nelson 
Technical Director 

(7~ Zd:O 
{DAT 

AU Laucks Testing laboratories staff members can be reached at the same telephone 
and facsimile numbers: (206) 767·5060 by phone, {206) 767-5063 by FAX. 

REQUESTS FOR DUPLICATE COPIES: 

This packet has been checked for accuracy. All pages are present and in sequential 
order. Please see Attachment B for a detailed record. 

In the event that duplicate data copies are needed, Laucks will accommodate your 
request at a fee of twenty-five cents ($0.25) per copy, plus shipping. If the data are in 
storage, there will also be a fee for retrieval. 
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LAUCKS TESTING LABO RA TORIES 
940 S. Harney 

Sea_ttle, WA 98108 

required. All relevant data have been flagged with an "E" on the applicable Forms I and 
IX. 

Total Organic Carbon: 

No comments. 
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ICP Metals(Soil}: 

LA UC KS TESTING LABO RA TORIES 
940 S. Harney 

Seattle, WA 98108 

The matrix spike sample percent recoveries of antimony, chromium and lead were 
outside of the established control limits of 75-125% for sample 024SB00501. The LCS 
percent recoveries for antimony, chromium and lead were within control limits. No 
further corrective action was required. All relevant data have been flagged with an "N" 
on Forms I and V. 

The matrix spike sample percent recoveries of copper, lead and manganese were 
outside of the established control limits of 75-125% for sample 638SB00503. The LCS 
percent recoveries for copper, lead and manganese were within control limits. No 
further corrective action was required. All relevant data have been flagged with an "N" 
on Forms I and V. 

The duplicate sample relative percent differences of aluminum, chromium and lead 
were outside the-control limits of ±20% for sample 024SB00501. No further corrective 
action was required. All relevant data have been flagged with an "*" on Forms l and Vl. 

The duplicate sample relative percent differences of lead and zinc were outside the 
control limits of ±20% for sample 638SB00503. No further corrective action was 
required. All relevant data have been flagged with an"*" on Forms 1 and Vt 

The serial dilution for copper, magnesium and zinc did not agree within 10% of the 
original determination after correction for dilution for sample 0248800501. No further 
corrective action was required. All relevant data have been flagged with an "E" on the 
applicable Forms I and IX. 

The serial dilution for magnesium and potassium did not agree within 10% of the 
original determination after correction for dilution for sample 6385800503. No further 
corrective action was required. All relevant data have been flagged with an "E" on the 
applicable Forms I and IX. 

Mercury(Soil): 

No comments. 

Metals (SPLP}: 

Zinc was present in the SPLP blank. No further corrective action was required per 
client data quality objectives. 

The duplicate sample relative percent differences of copper was outside the control 
limits of ±20% for sample 6388800504. No further corrective action was required. All 
relevant data have been flagged with an "*n on Forms I and VI. 

The serial dilution for magnesium did not agree within 10% of the original determination 
after correction for dilution for sample 6385800504. No further corrective action was · · 

t l I 6 



LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

GENERAL REMARKS ON INORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific to 
the samples reported in this case, see "SPECIFIC REMARKS ON INORGANIC 
ANALYSES." 

ICP Metals: 

On the first timed and dated page of each ICP run, the data to be reported or rejected 
will be tabulated for that run. 

Mercury: 

Laucks purchases a 1000 mg/L Hg stock solution from Inorganic Ventures. The · 
1.0 mg/L workiQ.g standard is made by diluting 100 µL to 100 ml with 2% HN03. The 
calibration curve is made by placing 0, 20, 50, 100, 200, 500 and 1000 µL of the 
working standard in BOD bottles and diluting up to 100 ml. The standard curve is 
equivalent to 0, 0.2, 0.5, 1.0, 2.0. 5.0 and 10.0 µg/L 

SPECIFIC REMARKS ON INORGANIC ANALYSES: 

Holding Time Compliance: 

Laucks calculates holding time compliance for inorganic determinations using the date 
on which reportable data were acquired. 

Metals: 

The holding time for metals is six months from the date of collection, excepting 
mercury, which is 28 days. All analyses were performed within holding time. 

Miscellaneous: 

The following analytes do not have a Contract Laboratory Program holding time. The 
holding times tabulated below derive from the relevant EPA methods and are 
applicable when the sample was appropriately preserved and/or cooled. All samples 
submitted followed the preservation guidelines unless explicitly noted otherwise. 

Analyte Holding Time Violations 

TOC 28 days None 
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LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

SPECIFIC REMARKS ON ORGANIC ANALYSES: 

Holding Time Compliance: 

Following the Contract Laboratory Program (CLP} model, Laucks calculates holding 
time compliance for organic determinations based on the first injection and/or analysis 
of an extract or sample. Subsequent analyses (for instance, for the purpose of dilution) 
are not tabulated. 

Semi-Volatile Organic Compounds: 

The holding time to extraction is 7 days in water and 14 days in soil calculated from the 
date of collection. In either case, the holding time from extraction to analysis is 40 
days. All samp!Ea.S were extracted and analyzed within holding time. 

Semi-Volatile Fraction: 

lnitia\ Calibration Standards: 
A minimum of five standards is required for the initial calibration analyses in 
accordance with SW 846. Six standard concentration levels were analyzed for the 
initial calibration. The standards concentrations were 5, 10, 25, 40, 60 and 80 ng/µL 
injected respectively. 

Sample Analyses: 
Analyses of the extracts for sample 0248800702 and 6388800602 yielded internal 
standard area responses for perylene-d12 which fell below the lower control limit due to 
severe matrix interference. Corrective action in the form of extract dilution and 
reanalysis was performed. Reanalysis yielded all internal standard areas within control 
for the extract analysis of sample 024SB00702 and confirmed the matrix interference 
for extract sample 6388800602. Data from both analyses have been submitted with 
this data package. 

Quality Control Analyses: 
MS/MSD analyses were performed on sample 638SB00501. All analyte recoveries and 
RPDs were in control. 

Tentatively Identified Compounds CTICs): 
Ten non~target organic compounds of greatest apparent concentrations are reported as 
Tl Cs. Alkanes were library searched and were reported as part of the 1 O TICs. 

Reporting Limits: 
AU analytes have been UJ" flagged down to 1 µg/L for waters and 33 µg/kg for the soils. 
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LA UC KS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

Sample Receipt Comments: 

The metals analysis for the first 8 samples was added on 12/21/1999 as per Fred 
Erdmann. 

Sample Identification on Forms: 

When completing forms created through the CLP software, every attempt is made to 
use both your sample IDs as well as the laboratory sample IDs. The forms have varied 
default sizes to their sample identification fields, and are not amenable to alteration or 
editing. When it is not possible to use your complete sample ID because of field length 
limitations, Laucks will usually do one of two things: 1) use as much of your ID as will 
fit, beginning from the RIGHT hand side of the sample ID number; or 2} select some 
sub-set of your sample identifier if it is clearly a discrete number. In addition, all forms 
will contain our _s3lmple IDs, which can be cross-referenced from the table above. 

GENERAL REMARKS ON ORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific to 
the samples reported in this case, see "SPECIFIC REMARKS ON ORGANIC 
ANALYSIS." 

Manual Integration: 
One or analytes may have been manually integrated on the data system quantitation 
reports. The manual integrations have been flagged, initialed and dated by the analyst. 
A list of the manual integration flags ls detailed below. 

M Manual integration due to irregular peak shape 
MS Manual integration due to split peak 
MR Manual integration due to retention time shift 
Ml Manual integration of correct isomer 
MT Manual integration due to peak tailing 
MB Manual integration due to irregular baseline 

An GC/MS Fractions: 

The computerized printout for sample analysis may tabulate values for target analytes 
that are not reported on the relevant Form I. In that case, we have manually searched 
the mass spectral data and have eliminated the compound(s) as reportable based on 
this search. 

Semi-Volatile Fraction: 

All soil/sediment extracts are cleaned using Gel Permeation Chromatography (GPC) ih 
accordance with SW-846 Method 3640A. 



LAUCKS TESTING LABO RA TORIES 
940 S. Hamey 

To: Ensafe 
Laboratory No. : 9912369 
SDG No. : EN033 

Seattle, WA 98108 

Date of Report: January 17, 2000 

SAMPLE RECEIPT, IDENTIFICATION, AND GENERAL COMMENTS: 

Sample Receipt and Identification: 

The samples submitted under the laboratory number(s) indicated above were identified 
and analyzed as tabulated below. The samples were collected and received on the 
dates noted on the enclosed chain-of-custody copies, Attachment A. 

Client 
Sample 
Identification 

Laucks 
Sample 
Identification 

024$800501 9912369-01 
0248800502 9912369-02 
0248800601 rO-- 9912369-03 
024S800600C.e£((o01ul' 9912369-04 
0248800602 r(J.- 9912369-05 
02 4SB00604c 0C.otv OL1tr 9912369-06 
0248800701 9912369-07 
0248800702 9912369-08 
6388800501 r!C)_ 9912369-09 
638S800503C&X50 1 tr 9912369-10 
6388800502 ~912369-11 
e3asaooeo4 c ~ot--v ~s1236s-12 
6388800601 9912369-13 
6385800602 9912369-14 
638SB00701 9912369-15 
638SB00702 9912369-16 
6388800501 SPLP 1~912369-17 
6388800593SPLF0?£V~1~9912369-18 
638SB00502 SPLP ,r,d3.912369·19 
638SBOS504 SPLFi"t'i1:5Cl-'1f' 9912369-20 
63BSB00701 SPLP 9912369-21 
6388800702 SPLP 9912369·22 

Analytical Request Kev: 

Testing 
Analytical 
Request 

ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET 
ABN/MET!TOC 
ABN/MET!TOC 
ABN/MET!TOC 
ABN/MET!TOC 
ABN 
ABN 
MET!TOC 
MET!TOC 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 

ABN= 
MET= 
SPLP= 
TOC= 

Semi-Volatile Organics (8270C) 
TAL Metals+ Tin (6010817000) 
SPLP Metals (1312), TAL Metals+ Tin (6010817000) 
Total Organic Carbon (9060) 
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LAUCKS TESTING LABORATORIES 
940 S. Harney 

To: Ensafe 
Laboratory No. : 9912406 
SDG No. : EN034 

Seattle, WA 98108 

Date of Report: January 14, 2000 

SAMPLE RECEIPT, IDENTIFICATlON, AND GENERAL COMMENTS: 

Sample Receipt and Identification: 

The samples submitted under the laboratory number(s) indicated above were identified 
and analyzed as tabulated below. The samples were collected and received on the 
dates noted on the enclosed chain-of-custody copies, Attachment A. 

Client Laue ks Testing 
Sample Sample Analytical 
ldentification Identification Request 

646S800501 9912406-01 ABN 
646$800502 9912406-02 ABN 
6468800601 9912406-03 ABN 
6468800602 9912406-04 ABN 
6468800701 9912406-05 PEST/METITOC 
646SB00702 9912406-06 PEST/MET/TOG 
646S800801 9912406-07 PEST/METITOC 
6468800802 9912406-08 PEST/MET/TOC 
646SB00901 9912406-09 PEST/MET /TOC 
6468800902 9912406-10 PEST/MET/TOG 
6468801001 9912406-11 PEST/MET/TOC 
6468801002 9912406-12 PEST/MET/TOC 
6388800902 SPLP 9912406-13 SPLP 
6348800401 9912406-14 MET/TOG 
634$800402 9912406-15 MET/TOG 
6248800501 9912406-16 METfTOG 
634S800502 9912406-17 MET/TOG 
634S800601 9912406-18 MET/TOG 
638SB00801 9912406-19 MET/TOG 
638$800802 9912406-20 METfTOC 
6388800901 9912406w21 MET/TOG 
638SB00902 9912406-22 MET/TOG 
6468800701 SPLP 9912406-23 SPLP 
646SB00702 SPLP 9912406-24 SPLP 
6468800801 SPLP 9912406--25 SPLP 
646SB00802 SPLP 9912406-26 SPLP 
6468800901 SPLP 9912406-27 SPLP 
6468800902 SPLP 9912406-28 SPLP 
6468801001 SPLP 9912406-29 SPLP 

~ 

~ I I ,,. 
.I') 
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6465801002 SPLP 
6345800401 SPLP 
6345800402 SPLP 
6345800501 SPLP 
6345800502 SPLP 
6345800601 5PLP 
6385800801 5PLP 
6385800802 SPLP 
6385800901 SPLP 

LAUCKS TESTING LA BORA TORIES 
940 S. Hamey 

Seattle, WA 98108 

9912406-30 
9912406-31 
9912406-32 
9912406-33 
9912406-34 
9912406-35 
9912406-36 
9912406-37 
9912406-38 

SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 

Analytical Request Key: 

ABN= 
PEST= 
MET= 
SPLP= 
TOC= 

Semi-Volatile Organics {8270C) 
Pesticides {8081A) 
TAL Metals + Tin {6010BnOOO) 

_ SPLP Metals (1312}, TAL Metals+ Tin {6010Bnooo) 
Total Organic Carbon (9060) 

Samele Receipt Comments: 

Several samples received were measured at temperatures which exceeded the 
temperatuce control limits of 4°C ± 2°C. Approval to run the samples with high 
temperatures was given by Charlie Vernoy on 12/16/1999. One jar was received with 
no sample ID on the label. The ccrrect ID of 646SB00702 was matched using the 
sample time and test indicated on the container. See the sample receipt logs for 
documentation. 

Sample Identification on Forms: 

When completing fonns created through the CLP software, every attempt is made to 
use both your sample IDs as well as the laboratory sample IDs. The forms have varied 
default sizes to their sample identification fields, and are not amenable to alteration or 
editing. When it is not possible to use your complete sample ID because of field length 
limitations, Laucks will usually do one of two things: 1) use as much of your ID as will 
fit, beginning from the RIGHT hand side of the sample ID number; or 2) select some 
sub-set of your sample identifier if it is clearly a discrete number. In addition, all forms 
will contain our sample IDs, which can be cross-referenced from the table above. 

GENERAL REMARKS ON ORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific to 
the samples reported in this case, see "SPECIFIC REMARKS ON ORGANIC 
ANALYSIS!' 
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Manual Integration: 

LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

One or analytes may have been manually integrated 6n the data system quantitation 
reports. The manual integrations have been flagged, initialed and dated by the z.r:i:' ' 
A list of the manual integration flags is detailed below. 

M Manual integration due to irregular peak shape 
MS Manual integration due to split peak 
MR Manual integration due to retention time shift 
Ml Manual integration of correct isomer 
MT Manual integration due to peak tailing 
MB Manual integration due to irregular baseline 

All GC/MS Fractions: 

The computerized printout for sample analysis may tabulate values for target analytes 
that are not reported on the relevant Form L ln that case, we have manually searched 
the mass spectral data and have eliminated the compound{s) as reportable based on 
this search. 

Semi-Volatile Fraction: 

All soil/sed.i.ment extracts are cleaned using Gel Permeation Chromatography (GPC) in 
accordance with SW-846 Method 3640A. 

SPECIFIC REMARKS ON ORGANIC ANALYSES: 

Holding Time Compliance: 

Following the Contract Laboratory Program (CLP) model, Laucks calculates holding 
time compliance for organic determinations based on the first injection and/or analysis 
of an extract or sample. Subsequent analyses (for instance, for the purpose of dilution} 
are not tabulated. 

Semi- Volatile Organic Compounds: 

The holding time to extraction is 7 days in water and 14 days in soil calculated from the 
date of collection. In either case, the holding time from extraction to analysis is 40 
days. All samples were extracted and analyzed within holding time. 

Pesticides: 

The holding time to extraction is 7 days in water and 14 days in soil calculated from the 
date of collection. In either case, the holding time from extraction to analysis is 40 
days. All samples were extracted and analyzed within holding time. 

i 
"' 
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LAUCKS TESTING LABORATORIES 
940 S. Hamey 

Seattle, WA 98108 

Semi-Volatile Fraction: 

Initial Calibration Standards: 
A minimum of five standards is required for the initial calibration analyses in 
accordance with SW 846. Six standard concentration levels were analyzed for L;:::: 
initial calibration. The standards concentrations were 5, 10, 25, 40, 60 and 80 ng/J.-.:_ 
injected respectively. 

Quality Control Analyses: 
MS/MSD analyses were performed on sample 6465800501. Several analyte 
recoveries from the MSD analysis fell be!ow the lower control limits. Since au analyte 
recoveries were in control in the MS and the associated blank spike, no corrective 
action was taken. 

Tentatively Identified Compounds (TICs): 
Ten non-target organic compounds of greatest apparent concentrations are reported as 
TICs. Alkanes were library searched and were reported as part of the 10 Tl Cs. 

Reporting Limits: 
All analytes have been ~J" flagged down to 1 µg/l for waters and 33 µg/kg for the soils. 

Pesticides. Fraction: 

Initial Calibration Standards: 
Analyses of the initial calibration standards yielded a %RSD value for alpha-BHC which 
exceeded 20 percent on both columns. However, since the average %RSD for all 
compounds was below 20 percent, the initial calibration is compliant in accordance with 
SW 846. Since alpha-BHC was not detected in any of the sample extracts, no further 
action was taken. 

Continuing Calibration Verification Analyses: 
Analyse~ of CCV files DC28920.d, DC28926.d and 00103023.d yielded %D values for 
the surrogates, decachlorobiphenyl and tetrachloro-m-xylene, and the target analytes, 
gamma-BHC and heptachlor epoxide which exceeded the control limit due to an 
increase in response. However, since the %Os for all compounds were in control on 
one of the rvvo columns and there were no target analytes detected in any of the 
sample extracts, no further action was taken. 

Surrogate Recoveries: 
Analysis of the extract for sample 646SB01002 yielded a recovery value for tetrachloro
m-xylene which exceeded the control limit. Corrective action was taken in the form of 
sample re-extraction and reanalysis. Reanalysis of the sample extract yielded all 
surrogate recovery values in control. Since the sample was re-extracted within holding 
time, only data from the re-extract were submitted. 
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LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

GENERAL REMARKS ON INORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks spec;.~c; ·:,) 
the samples reported in this case, see "SPECIFIC REMARKS ON INORGANIC 
ANALYSES." 

JCP Metals: 

On the first timed and dated page of each ICP run, the data to be reported or rejected 
will be tabulated for that run. 

Mercury: 

Laucks purchases a 1000 mg/L Hg stock solution from Inorganic Ventures. The 
1.0 mg/L working standard is made by diluting 100 µL to 100 mL with 2% HN03. The 
calibration curve is made by placing 0, 20, 50, 100, 200, 500 and 1000 µL of the 
working standard in BOD bottles and diluting up to 100 mL. The standard curve is 
equivalent to 0, 0.2, 0.5, 1.0, 2.0, 5.0 and 10.0 µg/L 

SPECIFIC REMARKS ON INORGANIC ANALYSES: 

Holding Time Compliance: 

Laucks calculates holding time compliance for inorganic determinations using the date 
on which reportable data were acquired. 

Metals: 

The holding time for metals is six months from the date of collection, excepting 
mercury, which is 28 days. All analyses were performed within holding time. 

-
Miscellaneous: 

The following analytes do not have a Contract laboratory Program hotding time. The 
holding times tabulated below derive from the relevant EPA methods and are 
applicable when the sample was appropriately preserved and/or cooled. All samples 
submitted followed the preservation guidelines unless explicitly noted otherwise. 

Analyte Holdiog Time Violations 

TOC 28 days None 

' I 
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ICP Metals (Soils): 

LAUCKS TESTING LABO RA TORIES 
940 S. Harney 

Seattle. WA 98108 

The matrix spike sample percent recoveries of antimony and lead were outside of the 
established control limits of 75-125% for sample 646$800701. The LCS percent 
recoveries for antimony and lead were within control limits. No further corrective action 
was required. All relevant data have been flagged with an "N" on Forms f and V. 

The duplicate sample relative percent differences of aluminum, calcium and 
manganese were outside the control limits of ±20% for sample 646$800701. No 
further corrective action was required. All relevant data have been flagged with an ""'" 
an Forms I and VI. 

The serial dilution for magnesium did not agree within 10% of the original determination 
after correction for dilution for sample 6465600701. No further corrective action was 
required. All relevant data have been flagged with an "E" on the applicable Forms I and 
IX. 

Mercury (Soilsl: 

No comments. 

Metals (Sf?LP): 

Zinc was present in the SPLP blank. No further corrective action was required per 
client data quality objectives. 

The serial dilution for barium did not agree within 10°/o of the original detennination 
after correction for dilution for sample 646S800902. No further corrective action was 
required. All relevant data have been flagged with an "E• on the applicable Forms l and 
IX. 

Total Organic Carbon: 

No comments. 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAJQC Level: 
Method(s) Utilized: 
Analy1ical Fraction: 

HEARTLAND 
ENV1RONMENTAL SERVICES, INC. 

Data Validation Report 

40774 
December 2, 1999 
En safe 
Charlescon Zone J< (f 
October 18, 1999 
4 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level Ill 
SW846 Third Edition 
Volatiles, Semivolatiles, Metals, Dioxins I Furans, Hydrazine and 
Tetryl 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of aU laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form ls or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the follow1ng signature: 

4127 Plaza 94 South • St Charles, MO 63304 
(636} 936-1332 • Fax (636} 936-1335 

Date 



SDG#40774 

Samples and Fractions Reviewed 

Sample Identifications 

ENSAFE lD MATRIX 
638GWOOIC1 WATER 
638HWOO!Cl WATER 
638TWOOIC1 WATER 
FDSGWOIECI WATER 

Total Billable Samples (Water/Soil) 

Analytical Fractions 

VOA SVOA MET 
x x x 
x x x 
x 
x x x 
4 0 3 0 3 

VOA= Volatiles 
SVOA= Semivolatiles 

MET= Metals 
DJOX= Dioxins I Furans 
HYO= Hydrazine 
EXP= Tetryl 

0 

DIOX 
x 
x 

x 
3 0 

HYD EXP 
x x 
x x 

x x .. 0 J 0 J 



DAT A ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW~846 Method 8260B for GC/MS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # 40774 

A validation was performed on the Vo[atile Data from SDG 40774. The data was evaluated 
based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC/MS Tuning 

• Calibration 

* • Blanks 

* • Internal Standard Performance 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration 153727.D exhibited one (l) compound with a %D greater than 
50% but less than 90%. For the following samples and non-compliant compound, the 
reported positive and non-detect results are qualified as estimated, J/UJ. 

FDSGWOlECl 
638GW001Cl 
638HWOOIC1 

2-chloroethyl vinyl ether (80.3%) 
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DAT A ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE2 
System Performan~e and Overall Assessment 

The data, as reported, required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than SX (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than SX ( 1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

FDSGWOlECl 
638GW001Cl 
638HW001Cl 

COMPOUNDID DL QL 

2-chloroethyl vinyl ether (80.3%) +/- J/UJ 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL colwnn denotes a non detect result 
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DAT A ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS perfonnance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GC!MS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # 40774 

A validation was performed on the Semivolatile Data from SDG 40774. The data was evaluated 
based on the following parameters: 

* • Data Comp1eteness 

* • Holding Times 

* • GC/MS Tuning 

* • Calibration 
• Blanks 

* • Internal Standard Performance 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 
+ • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

The method blank associated with the field samples in this SDG exhibited contamination for 
which qualifications were required. The end user should note that the action levels indicated for 
the blank analysis may not involve the same weights} volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into considerations when applying 
the 5X and 1 OX criteria to field samples. 
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Associated bJank 

SBLKl 

DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE2 

Compound Concentration 

bis(2-ethylhexyl)phthalate SJ ug/L 

Action Level 

50 ug/L 

Samples ComPQund Qualifications 

FDSGWOlECl 
638GW001Cl 
638HW001Cl 

bis(2-ethylhexyl)phthalace CRQL 

System Performance and Overall Assessment 

The data, as reported, required qualifications. 

007 



GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

1 = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R = Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL == 

u 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than SX (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than SX (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than SX ( 1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID 

FDSGWOlECl 
638GW001Cl 
638HW001Cl 

COMPOUND ID 

bis(2-ethylhexyl)phthalate 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation finn 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+B CRQL 
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DATA ASSESSMENT NARRATIVE 

TE1RYL 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, calibration data, 
blank analysis results, surrogate recoveries and LCS recoveries. This report was prepared in 
comp I iance relative to the analytical and deliverable requirements specified in the SW-846 Method 
8330; the National Functional Guidelines for Organic Data Review, February 1994, where 
applicable; and EPA DQO Level Ill requirements. Please refer the specific findings found in each 
category to the Summary of Data Qualifications table. 

SDG# 40774 

A validation was performed on the Tetryl data from SDG 40774. The data was evaluated based 
on the following parameters. 

* • Data Completeness 
* • Holding Times 
* • HPLC Performance 
* • Calibrations 
* • Blanks 

* • Surrogate Recoveries 

* • LCS Recoveries 

* • Field Duplicates 

* • Identification/Quantitation 

* - All criteria were met for this parameter. 

OveraU Performance 

The data did not require qua1ifications. 
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GLOSSARY OF DATA QUALIFIERS 

OUALIFICA TION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quamitation limit is qualified as estimated 

NJ = Resu1t is considered presumptively present at an estimated concentration 

UR = Resulr is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than SX the method blank value. The sample result for Lhe 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any b1ank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

NO QUALIFICATIONS WERE REQUIRED. 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL coJumn denotes a non detect result 
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DATA ASSESS1\1ENT NARRATIVE 

Dioxin/Fu rans 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, matrix spike recoveries, GC/MS performance, tuning results, calibration results and 
internal standard recoveries. This report was prepared in compliance relative to the analytical and 
deliverable requirements specified in the U.S. EPA SW846, Method 8290; National Functional 
Guidelines for Organic Data Review, and DQO Level III. All comments made within this report 
should be considered when examining the analytical results (Form I's). 

SDG # 40774 Level ill 

A validation was performed on the Dioxin/Furans Data from SDG 40774. The data was evaluated 
based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Mass Resolution Checks 

* • Column Performance 

* • Calibrations 

* • Internal Standard Performance 

* • Blanks 

* • Field Duplicates 

* • Congener Identification /Quantitation 

* - All criteria were met for this parameter 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on the dilution analysis 

rvIETHOD BLANK QUALIFICATION CODES 

CRQL = 

u 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID CONGENER ID 

No qualifications are required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND HYDRAZ1NE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries~ matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level III requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 40774 

A validation was performed on the Metals and hydrazine Data from SDG 40774. The data was 
evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 
* • Interferences 
* • Matrix Spike Recovery 
* • Matrix Duplicates 
* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparatio~ field and cahbration blanks exhibited contamination for the following 
elements. 

Elements 
Calcium 
Chromium 
Zinc 

C.2ll£.. 
238 ugll 
0.73 ugll 
65.6 ug/1 

Sam121es affected 
no impact 
all water samples be1ow 3.65 ug/l 
all water samples below 328 ug/l 

The USEP A requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 
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All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "I" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all water samples below 3.65 ug/l 
all water samples below 328 ug/l 
all "B'' results 

Analyte 
Cr. 
Zn. 

all analytes 

DL 
+ 

B 

QL 
u 

J 
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MEMORANDUM 

Data Validation Summary- Charleston Naval 
Complex - Zone G, AOC 638 
TO: 

FROM: 

DATE: 

David Lane /CH2M HILL/GNV 

Herb Kelly /CH2M HILL/GNA 

Septenlberl3,2001 

CH2MHILL 

The purpose of this menlorandum is to present the results of the data validation process for 
the samples collected at site AOC 638 in Zone G. Two soil samples were collected on July 12, 
2001. 

The Quality Control areas that were reviewed and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the U.S. Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (1994) and National Functional Guidelines for Organic Data 
Review (1999). Quality assurance/quality control (QA/QC) summary forms and data reports 
were reviewed. 

The hvo samples, 638HA00101 and 638HA00201, were submitted to General Engineering 
Laboratories, Inc., in Charleston, South Carolina, for the following analyses: Metals (Arsenic 
only) following SW-846 method 6010. 

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 hvo-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. 

The fol1ow:ing primary flags were used to qualify the data: 

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

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

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

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

[R] Rejected. The data is not useable. ) 



DAU. QUALITY EVALUATION SUMMARY 

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 
1N 

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 -t 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 

Inorganic Parameters 

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

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

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

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

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

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

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

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

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

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

Metals Analyses· Arsenic 

The QA/QC parameters for the Arsenic analyses for all of the samples were within 
acceptable control limits. 

Conclusion 
A review of the analytical data submitted regarding the investigation of site AOC 638 in 
Zone G 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 validation review demonstrated that the analytical systems were in control and the data 
results can be used in the decision making process without qualification. 
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RFI REPORT ADDENDUM, AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISlON () 
SEPTEMBER 2001 

TABLEC·1 
SPLP Metals Detected in Subsurface Sci\ 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Parameter Location Concentration Units Qualifier 

Aluminum, SPLP G638SB005 112 µg/L J 

G63BSB007 3,400 = 
G63BSBOOB 3,690 ::::: 

G63BSB009 724 

Antimony, SPLP G638SB005 2.9 µg/L J 

G638SB007 4.1 J 

Arsenic, SPLP G638SB005 4.4 µg/L J 

G63BS8007 4.3 J 

G638SB008 5.3 J 

G638SB009 4.7 J 

Barium, SPLP G638SB005 327 µg/L 

G638SB007 1,030 

G638SB008 1,190 J 

G638SB009 574 J 

Cadmium, SPLP G638SB005 0.4 µg/L J 

G638SB008 1.6 J 

Calcium, SPLP G638SB005 18,500 µg/L = 
G638SB007 7,250 = 
G638SB008 7,080 = 
G638SB009 14,400 

Chromium, Total G638SB005 0.8 µg/L J 

G638SB007 4.7 J 

G638SB008 6.4 J 

G638SB009 4.7 J 

Copper. SPLP G638SB005 2 µg/l J 
G638SB007 3.3 J 
G638SB008 6.4 J 

G638SB009 1.2 J 

Iron, SPLP G638SB005 101 µg/L = 
G638SB007 2,350 ::::: 

G638S8008 4,520 

G638SB009 484 -
Lead,SPLP G638SB005 2.7 µg/L J 

G638SB007 5 J 

G638SB008 13.5 -
G638SB009 3.4 J 

Magnesium, SPLP G638SB005 1,020 µg/L J 

G638SB007 2,170 J 



TABLEC-1 
SPLP Melals Detected in Subsurface Soil 
RFI Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Parameter Location Concentration 

Magnesium, SPLP G638SB008 1,560 

G638SB009 688 

Manganese, SPLP G638SB005 1.1 

G638SB007 9.8 

G638SB008 44.1 

Nickel, SPLP G638SB005 2 

G638SB007 2.4 

G638SB008 2.8 

G638SB009 1.2 

Potassium, SPLP G638S8005 262 

G638SB007 4,740 

G638SB008 526 

G638SB009 185 

Selenium, SPLP G638SB007 2.2 

G636SB008 2 

G638SB009 , .7 

Sodium, SPLP G638SB005 3,550 

G636S8007 25,800 

G638SB008 7,430 

G636S8009 5,570 

Vanadium, SPLP G638SB005 4.4 

G638SB007 9.6 

G638SB008 13.5 

G638SB009 2.5 

Zinc, SPLP G638SB005 17.9 

G638SB007 45.8 

G638SB008 124 

G638SB009 23.5 

µg/L micrograms per liter 

RFI REPORT ADDENDUM, AOC 636, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISIONO 
SEPTEMBER 2001 

Units Qualifier 

µg/L J 

J 

µg/L J 

J 

= 
µg/L J 

J 

J 
J 

µg/L J 

J 

J 

J 

µg/l J 

J 

J 

µg/l J 

= 
= 
= 

µg/L J 

J 

J 

J 

µg/l J 

= 

= 

J chemical detected at concentration below the method detection limit, concentration not known 

= chemical detected at the concentration shown 
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RFI REPORT AOOENOUM, AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISIONO 
SEPTEMBER 2001 

TABLE C-2 
SPLP Metals Detected ln Surface Soil 
RF/ Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Parameter Location Concentration Units Qualifier 

Aluminum, SPLP G638SB005 350 µg/L J 
G638SB007 605 ; 

G638SB008 1,210 = 
G638SB009 2,270 = 

An1imony, SPLP G638SB005 3.7 µg/L .J 

G638SB007 5.3 J 

Arsenic, SPLP G638SB005 51.7 µg/L = 
G638SB007 8.9 J 
G638SB008 2.1 J 
G638SB009 4.2 J 

Barium, SPLP G638SB005 455 µg/L = 
G638$8007 624 = 
G638SB008 816 J 
G638SB009 782 J 

Cadmium, SPLP G63BSB005 0.4 µg/L J 
G638SB007 0.5 J 
G63BSB008 2.1 J 
G638SB009 1.9 J 

Calcium, SPLP G638SB005 10,900 µg/L = 
G638SB007 8,310 = 
G638SBOOB 12,600 = 
G638SB009 16,100 = 

Chromium, Total G638SB005 2.3 µg/L J 
G638SB007 4.2 J 
G638SB008 2.1 J 

G638SB009 4.8 J 

Copper, SPLP G63BSB005 5.2 µg/L J 
G63BSB007 16.9 J 
G638SB008 3.6 J 
G638SB009 4.1 J 

Iron, SPLP G638SB005 287 µg/L J 
G638SB007 702 = 
G638SB008 948 = 
G638SB009 1,790 = 

Lead, SPLP G638SB005 2.9 µg/L J 

G638SB007 13.4 = 
G638SB008 17.1 

G638SB009 9.7 J 
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TABLE C-2 
SPLP Metals Detected in Surface So'il 
RFf Report Addendum, AOC 638, Zone G, Charleston Naval Complex 

Parameter Location Concentration 

Magnesium, SPLP G638SB005 367 

G638SB007 1,130 

G638SB008 668 

G638SB009 546 

Manganese, SPLP G638SB005 2 

G638S8007 10.2 

G638S8008 5.2 

G638SB009 8.3 

Nickel, SPLP G638SB005 1.4 

G638SB007 4.9 

G638SB009 2 

Potassium, SPLP G638SB005 146 

G638SB007 692 

G638SB008 206 

G638SB009 272 

Selenium, SPLP G638SB007 2.5 

G638SB009 1.8 

Sodium, SPLP G638SB005 4,290 

G638SB007 9,640 

G638SB008 5,970 

G638SB009 6,000 

Vanadium, SPLP G638SB005 4.6 

G638SB007 9.8 

G638SB008 3.5 

G638SB009 6.7 

Zinc, SPLP G638SB005 26.8 

G638SB007 89 

G638SB008 39.9 

G638SB009 62.2 

µg/l micrograms per liter 

RFI REPORT ADDENDUM, AOC 638, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2001 

Units Qualifier 

µg/L J 

J 

J 

J 

µg/L J 

J 
J 

J 

µg/L J 

J 

J 

µg/L J 

J 

J 

J 

µg/L J 

J 

µg/L J 

= 

= 

= 

µg/L J 

J 

J 

J 

µg/L = 
:::; 

:::; 

= 

J chemical detected at concentration below the method detection limit, concentration not known 
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Comments and Responses on the Zone G RFI Report, Revision 0 
June 25, 1999 

Comments by Stacey French (Specific) 

Comment 12: Table 10.4.18 Summary of Risk and Hazard AOC 638 
The acronym ND is used in the table, however it is not defined in the notes portion of the 
table. Please revise the notes to include a definition of ND. 

Navy/EnSafe Response 12 
The acronym ND wiU be identified in the notes of the table as "Not Determined" 
due to a lack of available risk information. 

CH2M-Jones Response 12 
The Navy's response to the comment above provides clarification as to this acronym. No 
further re·vision is considered necessary. 

COMMHITSANDRESPONSES DOC 



Comments and Responses on the Zone G RFI Work Plan Addendum, 
Revision 0 

January 17, 2000 

Comments by Susan Peterson 

AOC638 

Comment 1: Clarification requested. 
The text states (section 2.3.2) that for subsurface soil, "several of these location will be 
selected for soil sampling from the upper and lower intervals to obtain the data needed to 
calculate site-specific SSLs and to determine the need for additional monitoring wells." 
CNC provides Figure 2.3 that shows the location of the proposed surface soil samples. Are 
the locations of the "several of these locations" in fact 638SB005 and 638SB006? Table 2.3 
states that soil will be collected from the 3-5' interval at SB005 and SB006. Since "several" is 
assumed to be "more than 2," the Department can only presume, based on the text's 
wording, that the Navy plans to collect subsurface soil samples at locations other than SBOOS 
and SB006. Please supply a map showing the locations of the proposed subsurface soil 
samples and modify the text to give sufficient detail. 

This text see:m.s to be cut and paste for most (if not all) of the Subsurface Soil sections of the 
Data Gaps sections. Please review the Subsurface Soil sections for each AOC/SVVMU with 
respect to the above comment and make changes to the text and/ or figure as applicable. 

Navy/EnSafe Response 1 
Please see the following response to Danielson Comment# 12. 

[Response 12: 
The Department has indicated in past Project Team meetings that it was not 
concerned with the specific details of samples collected for SPLP analyses; 
therefore, these types of samples were only mentioned in the work plan 
addendum and not spedfica11y detai1ed in the site-specific samp1ing and analysis 
plans. The Project Team agreed that it was not necessary to show the number of 
SPLP samples or locations in the work pJan addendum. The Zone G Final RFI 
Report will show the locations where the SPLP samples were located and a]so 
provide the results of the calcu1ated SSL results.] 

CH2M-Jones Response 1 
The Zone G RFI Report Addendum shows the sample locations and presents the results of the 
SPLP analyses. Some SSL calculations were performed initially, but in the subsequent 
screening of the RFI Report Addendum EPA Generic SS Ls were used, as agreed to by the 
BCT. 
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Responses to EPA Comments on the RFI Report Addendum, 
AOC 638, Zone G, Revision 0, Charleston Naval Complex 

Dated 2001 

EPA GENERAL COMMENT: 

L This document is well written and the conclusion that no land use restrittions are 
needed is supported by the data. 

EPA SPECIFIC COMMENTS: 

1. Page 4-1, Line 13. The text states that surface soil samples were collected to delineate 
arsenic to the north of the site. The rationale for collecting these arsenic samples in this 
location should be added to the text. 

CH2M-Jones Response 1: 
Although arsenic was not a suspected site-related contaminant, and was not identified as a 
chemical of potential concern (COPC) or a chemical of concern (CQC) during the RFI, one 
surface soil sample (G638SB00501) collected north of Bldg. 132 during RPI Work Plan 
Addendum work contained arsenic at 45.1 milligrams per kilogram (mg/kg), which exceeded 
the risk-based concentration (RBC), the soil screening level (SSL) and the Zone G 
background range. CH2M-Jones then collected two surface soil samples for arsenic analyses 
to ensure that the results in sample G638S000501 were isolated and bounded by samples 
which completely delineated arsenic occurrence to SCDHEC's satisfaction. This information 
has been added to Section 4.1, and the revised page of text is enclosed. 

2. Page 5-1-' Line 13. It is stated that arsenic fell outside the Zone G arsenic background 
range, thus, the entire data set for the CNC surface soils was used for the comparison 
with the ranges of background values. First1 the uncertainty associated with using the 
CNC background set should be discussed :in the uncertainty section. Second, additional 
text needs to be added to this section to support the use of the entire CNC background 
data set over background data collected from locations adjacent to this site. 

CH2M-Jones Response 2: 
The text has been edited to remove references made to the use of the entire Charleston Naval 
Complex (CNC) background data set. The primary point which was being made is that 
arsenic is not specific to AOC 638 operations. Recent soil sampling along the CNC railroad 
lines and nearby runoff areas measured arsenic levels ranging from 1.3 to 92 mg/kg. These 
elemted detections are suspected of being related to routine arsenical pesticide application 
across the base (which followed guidelines for application), and are not related to RCRA 
activities at SWMUs or AOCs. The text has been edited to clarify this point, and replacement 
slip sheets for this section of the report are attached. 

3. Page 2-1, Line 26. The acronym "BRC" is included in this sentence. However, it is not 
defined in the text nor in the Acronyms and Abbreviations Page. This acronym should 
be defined appropriately. 
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CH2M-Jones Response 3: 

RESPONSES TO EPA C'OMMENTS ON AOC 638 
ZONE G RFI REPORT ADDEJ\IDUM, REVISION O 

CHARLE.5TONNAVALCOMPLEX 
DA TED SEPTEMBER 2001 

The acronym "BRC" represents a background reference concentration (BRC) for each 
inorganic parameter, determined for each Zone during the RFI using selected soil samples 
collected from a "background" data set. A single BRC value was established for each 
inorganic parameter in surface and subsurface soils, such as 17.2 mg/kg for arsenic in Zone 
G surface soil. The term has been added to the acronym list, and a replacement page is 
provided for insertion into the original Revision 0 binder. t"'.F-
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