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

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

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

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

NAVBASE on April 1, 1996. 

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

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

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

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

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

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

complete the RCRA Facility Investigation (RFI) for Area of Concern (AOC) 704 in Zone E of 

the CNC. The site is recommended for No Further Action (NFA). The area of the CNC in 

which AOC 704 is located is zoned for industrial use (M-2). Figure 1-1 illustrates the 

location of AOC 704 within Zone E. Figure 1-2 is an aerial photograph of AOC 704 taken in 

1997. 

18 1.1 Background 

19 1.1.1 Site History 
20 AOC 704 consists of an asphalt surface west of Building 301B, which is located between Dry 

21 Docks Nos. 1 and 2. AOC 704 has paint spills from past painting operations on the nearby 

22 piers (see Figure 1-1). The exact painting dates are not known, but CNC personnel stated 

23 that painting operations began prior to 1973. 

24 AOC 704 was not investigated at the time of the initial Zone E RFI field work performed 

25 during 1996 and 1997. A pre-field investigation visual site inspection was performed by 

26 CH2M-Jones personnel on July 11,2001. The area of interest associated with AOC 704 is 

27 approximately a small depression in the asphalt that is approximately 5 feet (ft) x 5 ft. The 

28 area is characterized by localized paint stains consistent with overspraying and minor 

29 spills. The paint appeared to be old, desiccated, and limited to minor surface contact. There 

30 is no evidence that paint residues ever penetrated the asphalt material. 
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1 The material of concern at this unit is identified in the Final Zone E ReRA Facility Assessment 

2 (RFA) (EnSafe Inc. [EnSafe]/ Allen & Hoshall, 1995) and includes only spilled paint. To 

3 fulfill the confinnatory sampling investigation (CSI) objectives for AOC 704, soil was 

4 sampled in accordance with the RFI Addendum Sampling Plan: Un investigated Sites - Zone E, 

5 Revision 1 (CH2M-Jones, 2001) to evaluate whether any contamination resulted from onsite 

6 activities. The CSI sampling event for AOC 704 was conducted in April 2002. The site area is 

7 zoned for industrial use (M-2). 

8 1.1.2 Summary of Interim Measures and USTI AST Removals at AOC 704 

9 UST/AST Removals 
10 There are no known or suspected underground storage tanks (USTs) or aboveground 

11 storage tanks (ASTs) associated with this site. 

12 Interim Measures 
13 No interim measures (IMs) have been conducted at the site. 

14 1.2 Purpose of the RFI Report Addendum 
15 This RFI Report Addendum provides infonnation about AOC 704, including the results of 

16 the sampling perfonned for the CSI. The results of the CSI are presented to complete the 

17 nature and extent investigation to identify chemicals of potential concern (COPCs). Based 

18 on a review of these results, AOC 704 is recommended for No Further Action (NFA) status. 

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

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

21 • Status of the RFI 

22 • Presence of metals (inorganics) in groundwater 

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

25 • Potential linkage to AOC 699, Investigated Stonn Sewers at the CNC 

26 

27 

28 

29 

• 

• 

• 

• 

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

Potential linkage to surface water bodies (Zone J) 

Potential contamination associated with oil/water separators (OWSs) 

Relevance or need for land use controls (LUCs) at the site 
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1 Information regarding these issues is provided in this RFI Report Addendum to expedite 

2 evaluation of closure of the site. 

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

4 closeout items, it is expected that the BeT will concur that NFA is appropriate for AOC 704. 

5 At that time, a Statement of Basis will be prepared and made available for public comment 

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

7 remedy selection. 

8 1.3 Report Organization 
9 This RFI Report Addendum consists of the following sections, including this introductory 

10 section: 

11 1.0 Introduction - Presents the purpose and background information relating to this RFI 

12 Report Addendum. 

13 2.0 Site Setting - Summarizes the geologic and hydrogeologic setting of AOC 704. 

14 3.0 Field Investigation and Data Validation - Summarizes the conclusions from the CSI 

15 field investigation and data validation for AOC 704. 

16 4.0 COPC Screening - Describes the results from the comparison of analytical results to 

17 COPC screening criteria. 

18 5.0 COPC/COC Refinement - Includes the evaluation of COPCs to determine whether they 

19 are defined as chemicals of concern (COCs) for AOC 704. 

20 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various 

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

22 7.0 Conclusions and Recommendations - Summarizes the conclusions and 

23 recommendations of the CSI field investigation at AOC 704. 

24 8.0 References - Lists the references used in this document. 

25 Appendix A contains the analytical results for the samples collected at AOC 704. 

26 Appendix B contains the data validation and summary report for the samples collected at 

27 AOC704. 

28 All tables and figures appear at the end of their respective sections. 
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1 2.0 Site Setting 

2 The regional physiographic and geologic setting for the CNC area is described in the Final 

3 Zone A RFI Report, Revision 0 (EnSafel Allen & Hoshall, 1996). The regional hydrology and 

4 hydrogeology for the CNC area is also described in the Zone A RFI Report. 

5 2.1 Geologic Setting 
6 Detailed descriptions of the Quatemary- and Tertiary-age sediments encountered during 

7 the Zone E RFI, along with a detailed discussion of the various lithologic units encountered 

8 in Zone E, are presented in Section 2.2.1 of the Zone E RFI Report, Revision 0 (EnSafe, 1997). 

9 Due to extensive surface soil disturbance at the CNC during its operational history, 

10 approximately the upper 5 ft of the subsurface are typically a mixture of artificial fill and 

11 native sediments. However, the extent of fill placement varies within Zone E. Areas where 

12 extensive excavations have been performed or where native soils may have been unsuitable 

13 for foundation support may have undergone more extensive fill placement. Detailed 

14 descriptions of the soil types encountered in Zone E are presented in Section 2.2.3.3 of the 

15 RFI report. 

16 The area at AOC 704 is covered with asphalt and situated between the concrete walls of Dry 

17 Docks Nos. 1 and 2. During the field investigation, the asphalt was found to be 

18 approximately 6-inches thick. Immediately underlying the asphalt was soil of dark sand 

19 with clay and shell fragments. 

20 A review of the historical maps from 1909 to the present indicates that the overall area has 

21 been subjected to a complex series of construction, demolition, and expansion activities over 

22 the years. Some type of structure has been present where Building 3018 is located since the 

23 CNC was originally constructed. It also appears that the area has been covered with cement 

24 and/ or asphalt for its operational history. Overall, the area in and around AOC 704 has 

25 existed fairly consistently as a service area for the dry docks with little or no modification 

26 during its history. 
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1 2.2 Hydrogeologic Setting 
2 Based on information presented in Section 2.3 of the RFI report and a recent re-evaluation of 

3 the groundwater flow patterns in the area, it appears that the groundwater flow 

4 environment in Zone E is complex and is influenced by several factors: 

5 • The eastern boundary of Zone E is the Cooper River, a regional groundwater discharge 

6 zone. 

7 • The Cooper River is tidally influenced. 

8 • A quay wall of sheet pilings and concrete lies along the waterfront; hydraulic integrity 

9 of the quay wall is largely unknown. 

10 • The shallow subsurface has been heavily disturbed by anthropogenic activities related 

11 to industrial work within Zone E in the form of utilities, non-native fill material, support 

12 pilings, railroad lines, crane rails, etc. 

13 • Geologic heterogeneity predominates the subsurface. 

14 Detailed descriptions of the surficial aquifer, groundwater flow patterns, horizontal and 

15 vertical hydraulic gradients, horizontal hydraulic conductivities, grain-size distribution, 

16 and tidal influences are presented in Section 2.3 of the RFI report. The types of information, 

17 documentation and descriptions of various methodologies used in developing this 

18 information are also presented in Section 2.3 of the RFI report. 

19 A recent shallow groundwater contour map has been developed for Zone E, using 

20 contemporaneous water level elevation data collected in April 2002 (see Figure 2-1). Based 

21 on the data, groundwater in the vicinity of AOC 704 appears to ultimately flow toward the 

22 Cooper River; however, there are be some strongly localized effects due to the presence of 

23 the concrete walls of the dry docks located to the north and south and by the concrete quay 

24 wall located to the east. These man-made structures control the northern, southern and 

25 eastern borders of the area. Depth to groundwater in the vicinity of AOC 704 is estimated to 

26 be approximately 6.5 to 7 ft bls. 
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1 3.0 Field Investigation and Data Validation 

2 3.1 Investigation Objectives 
3 The sampling strategy for AOC 704, as described in the RFI Addendum Sampling Plan: 

4 Uninvestigated Sites - Zone E, Revision 1 (CH2M-Jones, December 2001), was designed to 

5 collect sufficient environmental media data to accomplish the following: 

6 • Characterize site conditions; 

7 • Define the nature and extent of contamination, if any; 

8 • Assess human health and ecological risk; 

9 • Assess the need for additional investigation or corrective measures. 

10 3.2 Sampling Procedures, Protocols, and Analyses 
11 The sampling activities were performed in accordance with the Environmental Services 

12 Division Standard Operating Procedures and Quality Assurance Manual (ESDSOPQAM) (U.S. 

13 Environmental Protection Agency [EPA), 1996a); the Final Comprehensive RFI Work Plan 

14 (EnSafe/ Allen & Hoshall, 1994); the RFI Addendum Sampling Plan: Uninvestigated Sites - Zone 

15 E, Revision 1 (CH2M-Jones, December 2001); and the Charleston Naval Complex Project Team 

16 Notebook and Instructions, Revision lA (CH2M-Jones, December 2001). 

17 3.2.1 Sample Identification 
18 Media sampled during the CSI field investigation was limited to surface and subsurface 

19 soils. All samples collected during the CSI were labeled in accordance with the 10 character 

20 protocol established in the Final Comprehensive RFI Work Plan (EnSafe/ Allen & Hoshall, 

21 1994) and provides a unique sample identification using the following format: 

22 AAAbbCCCdd 

23 • AAA = SWMU / AOC number 
24 • bb = Environmental medium 
25 • CCC = Location 
26 • dd = Sample interval 

27 3.2.2 Concrete/Asphalt Coring 
28 Due to the placement of AOC 704 between two major structures (Dry Docks Nos. 1 and 2) 

29 and the proximity of the quay wall to the east at the edge of the Cooper River and its 
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elevation relative to the river, it was anticipated that the pavement could be up several feet 

thick. During the CSI field investigation, it was found that the thickness of the asphalt was 

approximately 6 inches and the soil beneath the concrete was accessible for sampling. 

3.2.3 Soil Sampling 
To evaluate the nature and extent of contaminants at AOC 704, two soil borings (SBs), 

identified as E704SBOOI and E704SB002, were advanced by CH2M-Jones at the two 

locations shown on Figure 3-1. The two sampling locations were selected with a bias toward 

areas of concentrated paint stains, in accordance with the RFI Addendum Sampling Plan: 

Uninvestigated Sites - Zone E, Revision 1 (CH2M-Jones, December 2001), and as approved by 

SCDHEC. 

Stainless-steel hand augers were used to collect surface and subsurface soil samples from 

the O-to-l-ft interval below the concrete/soil interface for the surface soil interval and the 

3-to-5-ft interval below the concrete/ soil interface for the subsurface soil interval. All 

samples were placed in appropriate containers, labeled, and stored on ice before being 

shipped to the laboratory for analysis. Proper custody procedures were maintained 

throughout the sampling and shipping process. 

The completed sample auger holes were backfilled with excess cuttings and grouted. A 

bituminous cold patch was placed flush with the surface. 

Each location was surveyed for positioning in the CNC geographic information system 

(GIS). Coordinate information is presented in Table 3-1. 

21 3.2.4 Decontamination Procedures 
22 All decontamination activities were conducted in accordance with the procedures outlined 

23 in the Final Comprehensive RFI Work Plan (EnSafel Allen & Hoshall, 1994) and the RFI 

24 Addendum Sampling Plan: Un investigated Sites - Zone E, Revision 1 (CH2M-Jones, December 

25 2001). 

26 3.3 Soil Analytes 
27 All soil samples collected as part of the AOC 704 CSI were analyzed for the following: 

28 • Volatile organic compounds (VOCs) (EPA Method 8260B) 
29 • Sernivolatile organic compounds (SVOCs) (EPA Method 8270C) 
30 • Metals (EPA Method SW 846, as appropriate) 
31 • Pesticides (EPA Method 8081A) 
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1 The samples were sent via overnight carrier to an offsite laboratory, where they were 

2 analyzed on an expedited (7-day) turnaround time. All analytical results are presented in 

3 Appendix A. 

4 3.4 Sample Analysis Protocols 
5 Sample analyses were conducted consistent with the guidance in the EPA's Test Methods for 

6 Evaluating Solid Waste, SW-846, Revision 4, Office of Solid Waste and Emergency Response 

7 (SW846) (EPA. 1996b) and in the EPA Environmental Services Division Laboratory 

8 Operations and Quality Control Manual (ESDLOQCM) (EPA, 1997). 

9 The analyses also followed the procedures provided in the approved Final Comprehensive 

10 RFI Work Plan (EnSafel Allen & Hoshall, 1994). 

11 3.5 Data Verification and Validation 
12 Data verification and validation practices were conducted consistent with Quality 

13 Assurance Plan (QAP) and the Data Management Plan (DMP) in the approved Final 

14 Comprehensive RFI Work Plan (EnSafel Allen & Hoshall, 1994) portion of the Final 

15 Comprehensive RFI Work Plan to verify that all information and data were valid and properly 

16 documented. 

17 In addition, veriIication and validation procedures were also conducted consistent with the 

18 following guidelines: 

19 • Contract Laboratory Program National Functional Guidelines for Organic Data Review (EPA. 

20 1994a) 

21 • Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA. 

22 1994b) 

23 The data validation summary report is presented in Appendix B. 

24 3.6 Data Management 
25 Record-keeping and data management practices for both field data and analytical data were 

26 maintained consistent with the DMP in the approved Final Comprehensive RFI Work Plan 

27 (EnSafel Allen & Hoshall, 1994) to verify that all information and data were properly 

28 recorded and documented. Electronic data will be maintained in a database by CH2M-Jones 

29 for long-term data storage and management. 
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1 4.0 COPC Screening 

2 Data evaluation and COPC screening were conducted as agreed to by the BCT and as 

3 described in the Charleston Naval Complex Project Team Notebook and Instructions, Revision lA 

4 (CH2M-Jones, December 2001). 

5 This section discusses chemicals that were detected in surface and subsurface soils collected 

6 during the CSI sampling conducted at AOC 704 in April 2002. 

7 4.1 Organic Constituents Detected in the Surface and 
8 Subsurface Soil Samples 
9 The results of organic analyses on surface soil samples were compared to the EPA Region 

10 ill residential and industrial risk-based concentrations (RBCs) using a hazard index (HI)=1 

11 for carcinogens and an HI=O.1 for non-carcinogens. In addition, both the surface soil and 

12 subsurface soil results were screened against their respective generic soil screening levels 

13 (SSLs). If a generic SSL was not available, then the EPA Region III SSL values were used for 

14 screening. With both the generic SSLs and the EPA Region III SSLs, screening criteria were 

15 specified using a dilution attenuation factor (DAF)=1 for VOCs and a DAF=10 for non-

16 VOCS. 

17 4.1.1 VOCs in Surface and Subsurface Soils 
18 Only one VOC (methyl ethyl ketone [MEK]) was detected in one of the two surface soil 

19 samples (see Table 4-1), but was not detected in the subsurface soil samples. 

20 Trichloroethene (TCE) was detected in one of the subsurface soil samples (see Table 4-2), 

21 but was not found in the surface soil. Based on a review of the data, only the TCE detected 

22 in the subsurface soil at AOC 704 was present at levels equal to its screening criteria. A 

23 detailed discussion of the TCE occurrence is presented below. 

24 TeE 

25 TCE was detected in one of the two subsurface soil samples at an estimated concentration of 

26 4.3 J microgram per kilogram ()lg/kg) (E704SBOOI0l), but was not detected in either of the 

27 surface soil samples. The concentration in the subsurface soil slightly exceeded the SSL of 3 

28 )lg/kg (see Table 4-2). Therefore, TCE is considered to be a subsurface soil COPC at AOC 

29 704 and is discussed further in Section 5.0. 
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1 4.1.2 SVOCs in Surface and Subsurface Soils 
2 A total of two SVOCs were detected in the surface soil samples and none were detected in 

3 subsurface soil samples collected from beneath the asphalt cover at AOC 704 (see Table 4-3). 

4 One of the two SVOCs detected in surface soil was a polycyclic aromatic hydrocarbon 

5 (P AH) compounds. In screening the data, it was found that neither of the SVOCs detected 

6 at AOC 704 were present at levels exceeding the screening criteria (see Table 4-3). 

7 In addition, the concentration of the single P AH detected in the surface soil sample was also 

8 evaluated as to its respective benzo[a)pyrene equivalent (BEQ). Based on the BEQ analysiS, 

9 the P AH was below the respective sitewide reference concentrations of 1,304 pg/kg for 

10 surface soils. 

11 For these reasons, no SVOCs were identified as COPCs for AOC 704. 

12 4.1.3 Pesticides in Surface and Subsurface Soils 
13 Four pesticides were detected in one of the two surface soil samples collected from beneath 

14 the pavement at AOC 704. All four pesticides (alpha-chlordane, gamma-chlordane, 4,4'-

15 DDT, and heptachlor epoxide) were detected in the surface soil sample collected from 

16 7045Boo1. Based on a review of the data, none of detected pesticides were found to exceed 

17 their respective screening criteria (see Table 4-4). No pesticides were detected in the 

18 subsurface soil samples collected from AOC 704. 

19 Therefore, no pesticides were identified as COPCs for AOC 704. 

20 4.2 Inorganic Constituents Detected in the Surface and 
21 Subsurface Soil Samples 
22 Twenty inorganic constituents were detected in surface soil samples and 19 inorganic 

23 constituents were detected in subsurface soil samples collected at AOC 704 (see Tables 4-5 

24 and 4-6). Based on a review of the data, no constituents were found to exceed their 

25 respective screening criteria. For this reason, no inorganic constituents were identified as 

26 COPCs in either surface soil or subsurface soil at AOC 704. 

27 4.3 Data Evaluation Summary 
28 TCE was identified as a COPC for subsurface soil. No other constituents were considered 

29 COPCs for either surface or subsurface soils. TCE is discussed further in Section 5.0. 
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TABLE 4·2 
Volatile Organic Compounds Detected in Subsurface Soil 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

Concentration 
Parameter Sam lelD Station 10 

Trichloroethene (TCE) 7048B00102 E7048B001 

7048B00202 E704SB002 0.0056 

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

RFI REPORT ADDENDUM, AOC 704, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

Qualifier 

J 

UJ 

04115/2002 

04115/2002 

0.003 

Concentrations that are in bold text and outlined within the table indicate an exceedance of the screening criterion. 
J Estimated value. One or more quality control (QC) parameters were outside control limits or the value was detected 

below the laboratory's quantification limit. 
UJ Chemical was not detected and the detection limit is estimated. 

AOC704ZERFIRAREVO.OOC 
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RFt REPORT ADDENDUM, AOC 704, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION. 
AUGUST 2002 

TABLE 4-6 
Inorganic Const~uents Detected in Subsurface Soil 
RFI Reporf Addendum, AOC 704, Zone E, Charleston Naval Complex 

Zone E Surface 
Soil Background SSL 

Concentration Oate Concentration (OAF=10) 
Parameter Sam(!le 10 Station 10 (mglk!!) Qualifier Sam(!led Ran!!e (mglk!!) 

Aluminum 704SB00102 E704SBOOl 6,000 = 04/15/2002 1,220 - 29,900 NA 

704SB00202 E704SB002 390 = 04/15/2002 

Arsenic 704SB00102 E704SBOOl 4.4 = 0411512002 0.86 -26 14.5 

704SB00202 E704SB002 0.59 J 04/15/2002 

Barium 704SB00102 E704SBOOl 14 J 04/15/2002 6.1 - 91 800 

704SB00202 E704SB002 2.9 J 04/15/2002 

Beryllium 704SB00102 E704SBOOl 0.64 J 04/15/2002 0.15-1.6 31.5 

704SB00202 E704SB002 0.053 U 04/15/2002 

Cadmium 704SB00102 E704SBOOl 0.15 J 04/1512002 0.13-0.96 4 

704SB00202 E704SB002 0.082 U 04/15/2002 

Calcium 704SB00102 E704SBOOl 14,000 = 04/15/2002 323 - 229,000 NA 

704SB00202 E704SB002 17,000 = 04/1512002 

Chromium, Tolal 704SB00102 E704SBOOl 18 = 04/15/2002 1.6-75 19 

704SB00202 E704SB002 2 = 04/15/2002 

Cobalt 704SB00102 E704SBOOl 3.3 J 04/15/2002 0.41 -15 NA 

704SB00202 E704SB002 0.18 U 04/15/2002 

Copper 704SB00102 E704SBOOl 4.1 J 04/1512002 1.3 -192 5,500' 

704SB00202 E704SB002 0.76 J 04/15/2002 

Iron 704SB00102 E704SBOOl 14,000 = 04/15/2002 924- 35,800 NA 

704SB00202 E704SB002 500 = 04/1512002 

Lead 704SB00102 E704SBool 7.6 = 04/1512002 1.8 - 322 400 

704SB00202 E704SB002 1.1 = 04/15/2002 

Magnesium 704SB00102 E704SBOOl 3,200 J 04/15/2002 77 - 9,140 NA 

704SB00202 E704SB002 170 J 04/15/2002 

Manganese 704SB00102 E704SBOOl 140 J 04/15/2002 77 - 9,140 NA 

704SB00202 E704SB002 5.9 J 0411512002 

Mercury 704SB00102 E704SBOOl 0.011 J 04/15/2002 0.04 -0.9 

704SB00202 E704SB002 0.049 J 04/15/2002 

Nickel 704SB00102 E704SBOOl 6.5 J 04/15/2002 0.85-20 65 

704SB00202 E704SB002 0.48 J 04/15/2002 

AOC704ZERFIRAREVO.DOC 4-1. 



TABLE 4-6 
Inorganic Constituents Detected in Subsurface Soil 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

Concentration 
Parameter Saml!le 10 Station 10 !mglk!ll 

Potassium 7048B00102 E7048BOOI 1,500 

7048B00202 E7048B002 78 

80dium 7048B00102 E7048BOOI 120 

7048B00202 E704SB002 190 

Vanadium 7048B00102 E7048BOOI 16 

7048B00202 E7048B002 1.2 

Zinc 7048B00102 E704SBOOI 25 

7048B00202 E7048B002 1.8 

All values are presented in units of milligrams per kilogram (mglkg). 
NA Not applicable/not available. 

Qualifier 

= 

J 

J 

J 

= 

U 

= 

J 

RFI REPORT ADDENDUM, AOC 704, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

Zone E Surface 
Soil Background SSL 

Oate Concentration (OAF=10) 
Saml!led Ran!le !mglk!ll 

04115/2002 106 - 3,440 NA 

04/15/2002 

04/15/2002 21 -1,430 NA 

04115/2002 

0411512002 1.6 - 71 3,000 

04115/2002 

04115/2002 5.8 -438 6,000 

04115/2002 

a EPA Region III generic 88L with a DAF=10, EPA Region III RBC Tables, October 2000. 
= Analyte was detected at the concentration reported. 
J Estimated value. One or more quality control (OC) parameters were outside control limits or the value was detected below 

the laboratory's quantification limit. 
U Chemical was not detected. 

AOC704ZERFIRAAEVO.DOC 4-11 
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RFl REPORT ADDENDUM, AOC 704, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

1 5.0 COPC/COC Refinement 

2 

3 

4 

5 

6 

7 

Based on an evaluation of the CSI analytical results for AOC 704, TCE was the only 

constituent identified as a COPC in subsurface soil. No COPCs were identified for surface 

soil. Screening of the detected concentrations against the current screening criteria adopted 

by the CNC BCT found that TCE in one surface soil sample (4.3 J Jlg/kg in E704SBOOl02) 

exceeded the 3 Jlg/kg SSL (DAF=I) for TCE. The nature of this exceedance and the 

relevance of TCE in subsurface soil at this site is discussed further below. 

8 5.1 TCE in Soil 
9 TCE was detected in only one of the two subsurface soil sample at an estimated 

10 concentration of 4.3 J Jlg/kg (E704SBOOl02), which slightly exceeded the SSL of 3 Jlg/kg 

11 (DAF=I). TCE was not detected in either of the surface soil samples. 

12 The average concentration of TCE in the subsurface soil is 3.55 J Jlg/kg, which only slightly 

13 exceeds the SSL of 3 Jlg/kg (DAF=I) (using'h of the analytical detection limit for samples 

14 with no detectable concentrations of TCE). The average TCE concentration in all soil 

15 samples (surface and subsurface) is 2.3 Jlg/kg, again using half the non-detect values. For 

16 these reasons, the TCE concentrations are adequately protective of groundwater. Both the 

17 reported detected concentration and the detection limits are estimated values. 

18 In addition, the asphalt cover at AOC 704 provides a barrier to stormwater infiltration and 

19 reduces the potential to create leachate. For these reasons, TCE is not likely to migrate down 

20 into the groundwater and is not a considered a COC for AOC 704. 

21 5.2 COC Summary 
22 Based on review of the data, no COCs are identified for AOC 704. 

AOC704ZERFlRAREVO.DOC 5-1 
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RFI REPORT ADDENDUM, AOC 704, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 The CSI investigation findings, as reported herein, satisfy the requirements of the RFI. 

5 Based on review of the data obtained from the CSI field investigation conducted in April 

6 2002, the nature and extent of the COPCs has been adequately defined. 

7 AOC 704 was not included in the Zone E RFI Report, Revision a (EnSafe, 1997), thus there 

8 have been no RFI comments issued with respect to this unit. With submittal of this RFI 

9 Report Addendum, the RFI requirements are considered to be complete. 

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

11 closeout. 

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

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

15 antimony) in groundwater at concentrations above the applicable maximum contaminant 

16 level (MCL), preceded or followed by detections of these same metals below the MCL or 

17 below the practicable quantitation limit. Groundwater is not a medium of concern at AOC 

18 704. No additional evaluation of this issue is warranted. 

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

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

23 Investigations related to SWMU 37 were conducted in the vicinity in association with 

24 Building 77, which is located southwest of AOC 704. However, there is no known or 

25 suspected linkage between SWMU 37 and AOC 704. Further evaluation of this issue is not 

26 warranted. 

AOC704ZERRRAREVO.DOC 6-' 



RFI REPORT ADDENDUM, AOC 704, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVrslONo 
AUGUST 2002 

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

4 Report, Revision a (EnSafe, 1998). A stormwater line flows beneath AOC 704. The nearest 

5 manholes are located approximately 50 feet northwest and 65 feet southwest of AOC 704. 

6 The sections of the stormwater sewer system in the vicinity of the site were not investigated 

7 as part of the AOC 699 investigations. There are no data or information to suggest that AOC 

8 704 has impacted the storm sewer system and groundwater is not a medium of concern at 

9 this site. Further investigation of a linkage between the storm sewer system and AOC 704 is 

10 not warranted. 

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

14 RFI Report, Revision a (EnSafe, 1998). No investigations related to AOC 504 were conducted 

15 at AOC 704. 

16 There is an existing railroad line immediately northwest of AOC 704 that serves Dry Dock 

17 No.1, which remains an active railroad line. Based on historical public works maps, this 

18 railroad line was proposed for construction in 1909, and was presumably constructed 

19 shortly there after. There is no known linkage between AOC 704 and the investigated 

20 railroad lines. Further evaluation of this issue is not warranted. 

21 6.6 Potential Migration Pathways to Surface Water Bodies at 
22 the CNC 
23 The nearest surface water body to AOC 704 is the Cooper River, which lies approximately 

24 125 feet to the east. There were no COCs identified for soil. Therefore, there are no 

25 migration pathways of concern. Further evaluation of this issue is not warranted. 

26 6.7 Potential Contamination in OillWater Separators 
27 There are no OWSs known to be associated with this site. In addition, there is no reference 

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

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

AOC704ZERFrRAREVO.DOC 6-, 



1 6.8 Land Use Controls (LUCs) 

RFI REPORT ADDENDUM, AOC 704, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

2 There were no COCs identified under an unrestricted land use scenario during the risk-

3 based screening of the data from AOC 704. Therefore, no land use restrictions are needed 

4 for AOC 704. This site is zoned M-2 (marine-industrial) and will likely be used for non-

S residential future land use. 

6 Regardless, the CNC BCT has agreed that all of Zone E will have at least some LUCs and 

7 restrictions. At a minimum, these LUCs are likely to include restrictions against residential 

8 land use. Because there are no COCs at this particular site, no LUCs are necessary. The site 

9 is recommended for NFA status. 

AOC704ZERFIRAREVO.DOC 6-3 



\ 

Section 7.0 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

RA REPORT ADDENDUM, AOC 704, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

7.0 Conclusions and Recommendations 

AOC 704 consists of a concrete surface west of Building 3018, which is located between Dry 

Docks Nos. 1 and 2. AOC 704 has paint spills from past painting operations on the nearby 

piers (see Figure 1-1). The exact painting dates are not known, but CNC personnel stated 

that painting operations began prior to 1973. The material of concern at this unit is 

identified in the Final Zone E ReRA Facility Assessment (EnSafe Inc. [EnSafe 1/ Allen & 

Hoshall, 1995) and includes only spilled paint. 

Evaluation of the data collected during the CSI is summarized in Section 4.0 and COPCs are 

discussed in Section 5.0. It was not necessary to conduct a site-specific human health or 

ecological risk assessment because no COCs were identified. 

The conclusion for soils at AOC 704 is that there are no COCs identified for surface or 

subsurface soil. This site is zoned M-2 (marine-industrial) and will likely be designated for 

commercial/industrial future use. No actions are required to control exposures/risks under 

current or future unrestricted land use. This site is recommended for NFA. 

The BCT has agreed that LUCs will be applied across the entire Zone E of the CNC. These 

LUCs are expected to include, at a minimum, restrictions limiting the future land use to 

non-residential activities. Because AOC 704 is located within Zone E, these LUCs will apply 

at this unit. 
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Analytical Data Summary 08/01/20023:10 PM 

Appendix A-1 
Volatile Organic Compound Analytical Results - Surface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

SlationlD E7048BOOI E7048B002 
SamplelD 7048Bool0l (O-lft) 7048B00201 (O-lft) 

DateCollected 4/15/2002 4/15/2002 
DateExtracted 4/19/2002 4/19/2002 

DateAnalyzed 4/19/2002 411912002 

SDGNumber CNC95 CNC95 

Parameter Units 
Chloromethane ug/kg 10 UJ 13 UJ 
Vinyl chloride ug/kg 10 UJ 13 UJ 
Bromomethane ug/kg 10 UJ 13 UJ 

Chloroethane ug/kg 10 UJ 13 UJ 
1 ,1-Dichloroethene ug/kg 5.1 UJ 6.7 UJ 
Acetone ug/kg 33 UJ 13 UJ 
Carbon Disulfide ug/kg 5.1 UJ 6.7 UJ 
Methylene Chloride ug/kg 5.1 UJ 6.7 UJ 
trans-l ,2-Dichloroethene ug/kg 5.1 UJ 6.7 UJ 
1 ,1-Dichloroethane ug/kg 5.1 UJ 6.7 UJ 
Vinyl acetate ug/kg 10 UJ 13 UJ 
Methyl ethyl ketone (2-Butanone) ug/kg 4.4 J 13 UJ 
cis-l ,2-Dichloroethylene ug/kg 5.1 UJ 6.7 UJ 
1,2-Dichloroethene (total) ug/kg 5.1 UJ 6.7 UJ 
Chloroform ug/kg 5.1 UJ 6.7 UJ 
1 ,1 ,I-Trichloroethane ug/kg 5.1 UJ 6.7 UJ 
Carbon Tetrachloride ug/kg 5.1 UJ 6.7 UJ 
1,2-Dichloroethane ug/kg 5.1 UJ 6.7 UJ 
Benzene ug/kg 5.1 UJ 6.7 UJ 
Trichloroethylene (TCE) ug/kg 5.1 UJ 6.7 UJ 
1,2-Dichloropropane ug/kg 5.1 UJ 6.7 UJ 
Bromodichloromethane ug/kg 5.1 UJ 6.7 UJ 
2-Chloroethyl vinyl ether ug/kg 10 R 13 R 
cis-l,3-Dichloropropene ug/kg 5.1 UJ 6.7 UJ 
Methyl isobutyl ketone (4-Methyl·2-pentanone) ug/kg 10 UJ 13 UJ 
Toluene ug/kg 5.1 UJ 6.7 UJ 
trans-l,3·Dichloropropene ug/kg 5.1 UJ 6.7 UJ 
1 ,1 ,2-Trichloroethane ug/kg 5.1 UJ 6.7 UJ 
2-Hexanone ug/kg 10 UJ 13 UJ 
Tetrachloroethylene (PCE) ug/kg 5.1 UJ 6.7 UJ 
Dibromochloromethane ug/kg 5.1 UJ 6.7 UJ 
Chlorobenzene ug/kg 5.1 UJ 6.7 UJ 
Ethylbenzene ug/kg 5.1 UJ 6.7 UJ 
m+p Xylene ug/kg 5.1 UJ 6.7 UJ 
o-Xylene ug/kg 5.1 UJ 6.7 UJ 
Xylenes, Total ug/kg 5.1 UJ 6.7 UJ 
8tyrene ug/kg 5.1 UJ 6.7 UJ 
Bromoform ug/kg 5.1 UJ 6.7 UJ 
1 ,1 ,2,2-Tetrachloroethane ug/kg 5.1 UJ 6.7 UJ 
1 ,3-Dichlorobenzene ug/kg 5.1 UJ 6.7 UJ 
1 ,4-Dichlorobenzene ug/kg 5.1 UJ 6.7 UJ 
1,2-Dichlorobenzene ug/kg 5.1 UJ 6.7 UJ 
1,2,4-T richlorobenzene ug/kg 5.1 UJ 6.7 UJ 
1 ,2,3-T richlorobenzene ug/kg 5.1 UJ 6.7 UJ 
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Appendix A-I 
Semi-volatile Organic Compound Analytical Results - Surface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

StationlD E704SBOOI E704SB002 
SamplelD 704SB0010l (0-1 It) 704SB00201 (0-1ft) 

DateColiected 4/15/2002 4/15/2002 
DateExtracted 4/18/2002 4/18/2002 
DateAnalyzed 4/2212002 4/2212002 
SDGNumber CNC95 CNC95 

Parameter Units 
N-Nitrosodiphenylamine uglkg 370 U 400 U 
Phenol uglkg 370 U 400 U 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) uglkg 370 U 400 U 
Bis(2-Chloroisopropyl) Ether uglkg 370 U 400 U 
2-Chlorophenol ug/kg 370 U 400 U 
1,4-Dichlorobenzene uglkg 370 U 400 U 
Benzyl alcohol uglkg 370 U 400 U 
1,2-Dichlorobenzene ug/kg 370 U 400 U 
1,3-Dichlorobenzene ug/kg 370 U 400 U 
2-Methylphenol (o-Cresol) uglkg 370 U 400 U 
N-Nilrosodi-n-propylamine uglkg 370 U 400 U 
3-MethylphenoV4-Methylphenol (mp-Cresol) uglkg 370 U 400 U 
Hexachloroethane ug/kg 370 U 400 U 
Nitrobenzene uglkg 370 U 400 U 
Isophorone uglkg 370 U 400 U 
2-Nitrophenol uglkg 370 U 400 U 
2,4-Dimethylphenol ug/kg 370 U 400 U 
bis(2-Chloroethoxy) Methane uglkg 370 U 400 U 
2,4-Dichlorophenol uglkg 370 U 400 U 
Benzoic acid uglkg 1800 UJ 1900 UJ 
1,2,4-Trichlorobenzene uglkg 370 U 400 U 
Naphthalene uglkg 370 U 400 U 
4-Chloroaniline uglkg 370 U 400 U 
Hexachlorobutadiene ug/kg 370 U 400 U 
4-Chloro-3-methylphenol uglkg 370 U 400 U 
2-Methylnaphthalene uglkg 370 U 400 U 
Hexachlorocyclopentadiene ug/kg 370 U 400 U 
2,4,6-Trichlorophenol ug/kg 370 U 400 U 
2,4,5-T richlorophenol uglkg 1800 U 1900 U 
2-Chloronaphthalene uglkg 370 U 400 U 
2-Nitroaniline ug/kg 1800 U 1900 U 
3-Nitroaniline ug/kg 1800 U 1900 U 
Dimethyl Phthalate uglkg 370 U 400 U 
2,6-Dinitrotoluene uglkg 370 U 400 U 
Acenaphthylene ug/kg 370 U 400 U 
Acenaphthene ug/kg 370 U 400 U 
2,4-Dinitrophenol ug/kg 1800 U 1900 U 
Dibenzofuran ug/kg 370 U 400 U 
2,4-Dinitrotoluene uglkg 370 U 400 U 
Diethyl Phthalate uglkg 370 U 400 U 
4-Nitrophenol uglkg 1800 U 1900 U 
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Appendix A-1 
Semi-volatile Organic Compound Analytical Results - Surlace Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

StatlonlD E704SB001 E704SB002 
SamplelD 704SB00101 (0-1 tt) 704SB00201 (0-1 tt) 

DateColiected 4/15/2002 4/15/2002 
DateExtracted 4/18/2002 411812002 
DateAnalyzed 4/2212002 4/2212002 

SDGNumber CNC95 CNC95 
Parameter Units 
Fluorene ug/kg 370 U 400 U 
4-Chlorophenyl Phenyl Ether ug/kg 370 U 400 U 
4,6-Dinitro-2-methylphenol ug/kg 1800 U 1900 U 
4-Nitroaniiine ug/kg 1800 U 1900 U 
4-Bromophenyl Phenyl Ether ug/kg 370 U 400 U 
Hexachlorobenzene ug/kg 370 U 400 U 
Pentachlorophenol uglkg 1800 U 1900 U 
Phenanthrene ug/kg 370 U 400 U 
Anthracene uglkg 370 U 400 U 
Di-n-butyl Phthalate uglkg 370 U 400 U 
Fluoranthene uglkg 370 U 400 U 
Pyrene uglkg 370 U 400 U 
Benzyl Butyl Phthalate uglkg 370 U 400 U 
Benzo(a)Anthracene ug/kg 370 U 400 U 
3,3'-Dichlorobenzidine ug/kg 730 U 800 U 
Chrysene ug/kg 370 U 400 U 
bis(2-Ethylhexyl) Phthalate uglkg 150 J 400 U 
Di-n-octylphthalate uglkg 370 U 400 U 
Benzo(b)Fluoranthene uglkg 370 UJ 400 UJ 
Benzo(k)Fluoranthene ug/kg 370 U 400 U 
Benzo(a)Pyrene uglkg 370 U 400 U 
Indeno(1,2,3-c,d)pyrene ug/kg 250 J 400 U 
Dibenz(a,h)anthracene ug/kg 370 U 400 U 
Benzo(g,h,i)Perylene ug/kg 370 U 400 U 
Carbazole ug/kg 370 U 400 U 
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Appendix A-1 
Pesticide Analytical Results - Surface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

StationlD E704SB001 E704SBOO2 
SamplelD 704SB00101 (0-1 It) 704SB00201 (0-1 It) 

DateColiected 4/15/2002 411512002 
DateExtracted 4/18/2002 411812002 
DateAnalyzed 4/20/2002 4/20/2002 
SDGNumber CNC95 CNC95 

Parameter Units 
Aldrin ug/kg 1.4 U 1.6 U 
Alpha BHC (Alpha Hexachlorocyclohexane) ug/kg 1.4 U 1.6 U 
Alpha-chlordane ug/kg 0.48 J 1.6 UJ 
Beta BHC (Beta Hexachlorocyclohexane) ug/kg 1.4 U 1.6 U 
Chlordane ug/kg 14 U 16 U 
Delta BHC (Delta Hexachlorocyclohexane) ug/kg 1.4 U 1.6 U 
Dieldrin ug/kg 2.8 U 3 U 
Endosu~an I ug/kg 1.4 U 1.6 U 
Endosulfan II ug/kg 2.8 U 3 U 
Endosulfan Sulfate ug/kg 2.8 U 3 U 
Endrin Aldehyde ug/kg 2.8 U 3 U 
Endrin Ketone ug/kg 2.8 U 3 U 
Endrin ug/kg 2.8 U 3 U 
Gamma BHC (Lindane) ug/kg 1.4 U 1.6 U 
Gamma-chlordane ug/kg 0.65 J 1.6 U 
Heptachlor Epoxide ug/kg 0.15 J 1.6 U 
Heptachlor ug/kg 1.4 U 1.6 U 
Methoxychlor ug/kg 14 U 16 U 
p,p'-DDD ug/kg 2.8 U 3 U 
p,p'-DDE ug/kg 2.8 U 3 U 
p,p'-DDT ug/kg 2.2 J 3 UJ 
Toxaphene ug/kg 92 U 100 U 
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Appendix A-I 
PCB Analytical Results - Surface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

StationlD E704SBool E704SB002 
SamplelD 704SB0010l (0-1 It) 704SB00201 (0-1 It) 

DateCollected 4115/2002 4/15/2002 
DateExtracted 4/18/2002 411812002 
DateAnalyzed 4/20/2002 4/20/2002 
SDGNumber CNC95 CNC95 

Parameter Units 
PCB-l 016 (Arochlor 1016) ug/kg 37 U 40 U 
PCB-I221 (Arochlor 1221) ug/kg 37 U 40 U 
PCB-1232 (Arochlor 1232) ug/kg 37 U 40 U 
PCB-1242 (Arochlor 1242) ug/kg 37 U 40 U 
PCB-1248 (Arochlor 1248) ug/kg 37 U 40 U 
PCB-1254 (Arochlor 1254) ug/kg 74 U 81 U 
PCB-1260 (Arochlor 1260) ug/kg 74 U 81 U 
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Appendix A-I 
Inorganic Analytical ResuHs - Surface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

StalionlD E704SBooi E704SB002 
SamplelD 704SB0010l (0-1 It) 704SB00201 (0-11t) 

DateColiected 4/15/2002 4/15/2002 
DateExtracted 4/19/2002 4/19/2002 
DateAnalyzed 412312002 4/23/2002 

SDGNumber CNC95 CNC95 
Parameter Units 
Aluminum mglkg 3900 2900 
Antimony mglkg 0.56 UJ 0.81 UJ 
Arsenic mg/kg 3.6 = 4 = 
Barium mg/kg 10 J 10 J 
Beryllium mglkg 0.19 J 0.22 J 
Cadmium mglkg 0.4 J 0.44 J 
Calcium mg/kg 100000 = 140000 = 
Chromium, Total mglkg 24 = 29 = 
Cobalt mglkg 0.72 J 1.4 J 
Copper mglkg 21 J 7.5 J 
Iron mglkg 3200 = 3200 = 
Lead mglkg 26 = 6.2 = 
Magnesium mglkg 2300 J 2500 J 
Manganese mglkg 32 J 26 J 
Nickel mglkg 9.4 = 11 = 
Potassium mglkg 560 J 640 J 
Selenium mglkg 1.1 = 0.77 J 
Silver mg/kg 0.19 U 0.21 U 
Sodium mglkg 340 J 480 J 
Thallium mglkg 0.58 U 0.62 U 
Vanadium mglkg 15 = 15 = 
Zinc mglkg 37 = 46 = 
Mercury* mglkg 0.26 J 0.064 J 

'Collected 4/15/2002. Extracted 4/18/2002. 704SBOOI 01 analyzed 4/2212002 
and 707SB002 analyzed 4/2312002. 
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Appendix A-2 
Volatile Organic Compound Analytical Results - Subsurface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

StationlD E704SBOOI E704SB002 

SamplelD 704SB00102 (3-5ft) 704SB00202 (3-5ft) 

DateColiected 4115/2002 4/1512002 

DateExtracted 4/2212002 4/19/2002 

DateAnalyzed 4/2212002 4/19/2002 

SDGNumber CNC95 CNC95 

Parameter Units 
Chloromethane ug/kg 14 UJ 11 UJ 
Vinyl chloride uglkg 14 UJ 11 UJ 
Bromomethane uglkg 14 UJ 11 UJ 
Chloroethane uglkg 14 UJ 11 UJ 
1 ,1-Dichloroethene uglkg 7.2 UJ 5.6 UJ 
Acetone ug/kg 14 UJ 11 UJ 
Carbon Disulfide uglkg 7.2 UJ 5.6 UJ 
Methylene Chloride uglkg 7.2 UJ 5.6 UJ 
trans-l,2-Dichloroethene ug/kg 7.2 UJ 5.6 UJ 
1 ,1-Dichloroethane ug/kg 7.2 UJ 5.6 UJ 
Vinyl acetate ug/kg 14 UJ 11 UJ 
Methyl ethyl ketone (2-Butanone) uglkg 14 UJ 11 UJ 
cis-l ,2-Dichloroethylene ug/kg 7.2 UJ 5.6 UJ 
1 ,2-Dichloroethene (total) ug/kg 7.2 UJ 5.6 UJ 
Chloroform ug/kg 7.2 UJ 5.6 UJ 
1 ,1 ,I-Trichloroethane uglkg 7.2 UJ 5.6 UJ 
Carbon Tetrachloride uglkg 7.2 UJ 5.6 UJ 
1,2-Dichloroethane uglkg 7.2 UJ 5.6 UJ 
Benzene uglkg 7.2 UJ 5.6 UJ 
Trichloroethylene (TCE) uglkg 4.3 J 5.6 UJ 
1 ,2-Dichloropropane ug/kg 7.2 UJ 5.6 UJ 
Bromodichloromethane ug/kg 7.2 UJ 5.6 UJ 
2-Chloroethyl vinyl ether ug/kg 14 R 11 R 
cis-l ,3-Dichloropropene ug/kg 7.2 UJ 5.6 UJ 
Methyl isobutyl ketone (4-Methyl-2-pentanone) uglkg 14 UJ 11 UJ 
Toluene uglkg 7.2 UJ 5.6 UJ 
trans-l ,3-Dichloropropene ug/kg 7.2 UJ 5.6 UJ 
1,1,2-Trichloroethane uglkg 7.2 UJ 5.6 UJ 
2-Hexanone ug/kg 14 UJ 11 UJ 
Tetrachloroethylene (PCE) uglkg 7.2 UJ 5.6 UJ 
Dibromochloromethane ug/kg 7.2 UJ 5.6 UJ 
Chlorobenzene uglkg 7.2 UJ 5.6 UJ 
Ethylbenzene ug/kg 7.2 UJ 5.6 UJ 
m+p Xylene uglkg 7.2 UJ 5.6 UJ 
o-Xylene ug/kg 7.2 UJ 5.6 UJ 
Xylenes, Total ug/kg 7.2 UJ 5.6 UJ 
Styrene ug/kg 7.2 UJ 5.6 UJ 
Bromoform uglkg 7.2 UJ 5.6 UJ 
1,1 ,2,2-T etrachloroethane uglkg 7.2 UJ 5.6 UJ 
1,3-Dichlorobenzene uglkg 7.2 UJ 5.6 UJ 
1 A-Dichlorobenzene ug/kg 7.2 UJ 5.6 UJ 
1,2-Dichlorobenzene ug/kg 7.2 UJ 5.6 UJ 
1,2A-Trichlorobenzene uglkg 7.2 UJ 5.6 UJ 
1,2,3-Trichlorobenzene ug/kg 7.2 UJ 5.6 UJ 
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Appendix A-2 
Semi-volatile Organic Compound Analytical Results - Subsurface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

StationlD E704SBOOI E704SBoo~! 

SamplelD 704SB00102 (3-5ft) 704SB00202 (3-5ft) 
DateCollected 4115/2002 4/15/2002 
DateExtracted 4/1812002 4/18/2002 
DateAnalyzed 4/2212002 4/2212002 

SDGNumber CNC95 CNC95 
Parameter Units 
N-Nitrosodiphenylamine ug/kg 490 U 340 U 
Phenol ug/kg 490 U 340 U 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) uglkg 490 U 340 U 
Bis(2-Chloroisopropyl)Ether uglkg 490 U 340 U 
2-Chlorophenol uglkg 490 U 340 U 
1,4-Dichlorobenzene uglkg 490 U 340 U 
Benzyl alcohol uglkg 490 U 340 U 
1,2-Dichlorobenzene uglkg 490 U 340 U 
1,3-Dichlorobenzene uglkg 490 U 340 U 
2-Methylphenol (o-Cresol) uglkg 490 U 340 U 
N-Nitrosodi-n-propylamine uglkg 490 U 340 U 
3-MethylphenoV4-Methylphenol (mp-Cresol) uglkg 490 U 340 U 
Hexachloroethane uglkg 490 U 340 U 
Nitrobenzene uglkg 490 U 340 U 
Isophorone ug/kg 490 U 340 U 
2-Nitrophenol ug/kg 490 U 340 U 
2,4-Dimethylphenol uglkg 490 U 340 U 
bis(2-Chloroethoxy) Methane uglkg 490 U 340 U 
2,4-Dichlorophenol uglkg 490 U 340 U 
Benzoic acid uglkg 2400 UJ 1600 UJ 
1,2,4-T richlorobenzene uglkg 490 U 340 U 
Naphthalene uglkg 490 U 340 U 
4-Chloroaniline uglkg 490 U 340 U 
Hexachlorobutadiene uglkg 490 U 340 U 
4-Chloro-3-methylphenol uglkg 490 U 340 U 
2-Methylnaphthalene uglkg 490 U 340 U 
Hexachlorocyclopentadiene uglkg 490 U 340 U 
2,4,6-Trichlorophenol uglkg 490 U 340 U 
2,4,5-Trichlorophenol uglkg 2400 U 1600 U 
2-Chloronaphthalene uglkg 490 U 340 U 
2-Nitroaniline uglkg 2400 U 1600 U 
3-Nitroaniline ug/kg 2400 U 1600 U 
Dimethyl Phthalate uglkg 490 U 340 U 
2,6-Dinitrotoluene uglkg 490 U 340 U 
Acenaphthylene uglkg 490 U 340 U 
Acenaphthene ug/kg 490 U 340 U 
2,4-Dinitrophenol ug/kg 2400 U 1600 U 
Dibenzofuran uglkg 490 U 340 U 
2,4-Dinitrotoluene uglkg 490 U 340 U 
Diethyl Phthalate uglkg 490 U 340 U 
4-Nitrophenol uglkg 2400 U 1600 U 
Fluorene uglkg 490 U 340 U 
4-Chlorophenyl Phenyl Ether ug/kg 490 U 340 U 
4,6-Dinitro-2-methylphenol ug/kg 2400 U 1600 U 
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Appendix A-2 
Semi-volatile Organic Compound Analytical Results - Subsurface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

StationlD E7048B001 E7048B002 
SamplelD 7048B00102 (3-51t) 7048B00202 (3-51t) 

DateColiected 4115/2002 4/15/2002 
DateExtracted 4118/2002 4/18/2002 
DateAnalyzed 4/2212002 4/2212002 
SDGNumber CNC95 CNC95 

Parameter Units 
4-Nitroaniline ug/kg 2400 U 1600 U 
4-Bromophenyl Phenyl Ether ug/kg 490 U 340 U 
Hexachlorobenzene uglkg 490 U 340 U 
Pentachlorophenol uglkg 2400 U 1600 U 
Phenanthrene ug/kg 490 U 340 U 
Anthracene uglkg 490 U 340 U 
Di-n-butyl Phthalate uglkg 490 U 340 U 
Fluoranthene ug/kg 490 U 340 U 
Pyrene ug/kg 490 U 340 U 
Benzyl Butyl Phthalate ug/kg 490 U 340 U 
Benzo(a)Anthracene ug/kg 490 U 340 U 
3,3'-Dichlorobenzidine ug/kg 980 U 680 U 
Chrysene ug/kg 490 U 340 U 
bis(2-Ethylhexyl) Phthalate ug/kg 490 U 340 U 
Di-n-octylphthalate uglkg 490 U 340 U 
Benzo(b )Fluoranthene uglkg 490 UJ 340 UJ 
Benzo(k)Fluoranthene uglkg 490 U 340 U 
Benzo(a)Pyrene ug/kg 490 U 340 U 
Indeno(l,2,3-c,d)pyrene ug/kg 490 U 340 U 
Dibenz(a,h)anthracene ug/kg 490 U 340 U 
Benzo(g,h,i)Perylene ug/kg 490 U 340 U 
Carbazole ug/kg 490 U 340 U 
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Appendix A-2 
Pesticide Analytical Results - Subsurface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex 

StationlD E704SBOOl E7048BOO2 
SamplelD 7048B00102 (3-5ft) 704SB00202 (3-5ft) 

DateColiected 4/1512002 4/15/2002 
DateExtracted 4/18/2002 4/18/2002 
DateAnalyzed 4/20/2002 4/20/2002 

SDGNumber CNC95 CNC95 
Parameter Units 
Aldrin uglkg 1.9 U 1.3 U 
Alpha BHe (Alpha Hexachlorocyclohexane) uglkg 1.9 U 1.3 U 
Alpha-chlordane uglkg 1.9 UJ 1.3 UJ 
Beta BHe (Beta Hexachlorocyclohexane) uglkg 1.9 U 1.3 U 
Chlordane uglkg 19 U 13 U 
Delta BHC (Delta Hexachlorocyclohexane) uglkg 1.9 U 1.3 U 
Dieldrin uglkg 3.7 U 2.6 U 
Endosullan I uglkg 1.9 U 1.3 U 
Endosullan II uglkg 3.7 U 2.6 U 
Endosullan Sullate uglkg 3.7 U 2.6 U 
Endrin Aldehyde uglkg 3.7 U 2.6 U 
Endrin Ketone uglkg 3.7 U 2.6 U 
Endrin uglkg 3.7 U 2.6 U 
Gamma BHe (Lindane) ug/kg 1.9 U 1.3 U 
Gamma-chlordane uglkg 1.9 U 1.3 U 
Heptachlor Epoxide uglkg 1.9 U 1.3 U 
Heptachlor ug/kg 1.9 U 1.3 U 
Methoxychlor ug/kg 19 U 13 U 
p,p'-DDD uglkg 3.7 U 2.6 U 
p,p'-DDE uglkg 3.7 U 2.6 U 
p,p'-DDT uglkg 3.7 UJ 2.6 UJI 
Toxaphene ug/kg 120 U 86 U 
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Appendix A-2 
PCB Analytical Results - Subsurface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Charteston Naval Complex 

StationlD E7048BOOl E7048B002 
SamplelD 7048Bool02 (3-5ft) 7048B00202 (3-5ft) 

DateCollected 4/15/2002 411512002 
DateExtracted 4/18/2002 4/1812002 
DateAnalyzed 4/20/2002 4/20/2002 
SDGNumber CNC95 CNC95 

Parameter Units 
PCB-l016 (Arochlor 1016) uglkg 49 U 34 U 
PCB-1221 (Arochlor 1221) uglkg 49 U 34 U 
PCB-1232 (Arochlor 1232) uglkg 49 U 34 U 
PCB-1242 (Arochlor 1242) uglkg 49 U 34 U 
PCB-1248 (Arochlor 1248) uglkg 49 U 34 U 
PCB-1254 (Arochlor 1254) uglkg 100 U 69 U 
PCB-1260 (Arochlor 1260) ug/kg 100 U 69 U 
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Appendix A-2 
Inorganic Analytical Results - Subsurface Soil Samples 
RFI Report Addendum, AOC 704, Zone E, Char/eston Naval Complex 

StationlD E7048B001 E7048B002 
SamplelD 7048800102 (3-5ft) 7048B00202 (3-5ft) 

DateCo"ected 411512002 411512002 
DateExtracted 411912002 411912002 
DateAnalyzed 412312002 412312002 

SDGNumber CNC95 CNC95 
Parameter Units 
Aluminum mg/kg 6000 = 390 = 
Antimony mg/kg 0.68 UJ 0.47 UJ 
Arsenic mg/kg 4.4 = 0.59 J 
Barium mg/kg 14 J 2.9 J 
Beryllium mg/kg 0.64 J 0.053 U 
Cadmium mg/kg 0.15 J 0.082 U 
Calcium mg/kg 14000 = 17000 = 
Chromium, Total mg/kg 18 = 2 = 
Cobalt mg/kg 3.3 J 0.18 U 
Copper mg/kg 4.1 J 0.76 J 
Iron mg/kg 14000 = 500 = 
Lead mg/kg 7.6 = 1.1 = 
Magnesium mg/kg 3200 J 170 J 
Manganese mglkg 140 J 5.9 J 
Nickel mg/kg 6.5 J 0.48 J 
Potassium mg/kg 1500 = 78 J 
Selenium mg/kg 0.58 U 0.4 U 
Silver mg/kg 0.26 U 0.18 U 
Sodium mg/kg 120 J 190 J 
Thallium mg/kg 0.77 U 0.53 U 
Vanadium mg/kg 16 1.2 U 
Zinc mg/kg 25 = 1.8 J 
Mercury' mg/kg 0.011 J 0.049 J 

'Collected 4/15/2002. Extracted 411812002. analyzed 412012002. 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone E, AOC 704 
TO: 

FROM: 

DATE: 

Kris Garcia/CH2M HILL/ ATL 

Amy Juchem/CH2M HILL/GNA 
Herb Kelly /CH2M HILL/GNA 

July 29, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected at AOC 704 in Zone E. The samples were collected on April 15, 2002. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in 
Savannah, Georgia, for the following analyses: SW-846 8260 Volatile Organic Compounds 
(VOC), SW-846 8270 Semivolatile Organic Compounds (SVOC), ), SW-846 8081A 
Organochlorine Pesticides and Polychlorinated Biphenyls, Metals following SW-846 
6010/7000 Series methodology, and SW-846 9012 Cyanide. 

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

Attachment 1 lists the changes in data qualifiers, due to the validation process. 
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DATA QUAUTY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

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

lJl Estimated. The analyte was present but the reported value may not be accurate or 
precIse. 

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

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

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code Definition 
2S Second Source 
BL Blank 
BD Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
BS Blank Spike/LCS 
CC Continuing Calibration Verification 
DL Dilution 
FD Field Duplicate 
HT Holding Time 
IB In-Between (metals - B's ~ }'s) 
IC Initial Calibration 
IS Internal Standard 
LD Lab Duplicate 
LR Concentration exceeded Linear Range 
MD MS/MSD or LCS/LCSD Precision 
MS Matrix Spike/Matrix Spike Duplicate 
OT Other (see DV worksheet) 
PD Pesticide Degradation 
PS Post Spike 
RE Re-extraction/Re-analysis 
SO Serial Dilution 
SS Spiked Surrogate 
TN Tune 

AOC 704 APpx B·l DV SUMMARY.DOC 2 
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DATA QUAUTY EVALUAnoN SUMMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/Q<:. measures that were reviewed during the data 
quality evaluation procedure for organic data. 

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

• Blank samples - Method blanks, trip blanks, and equipment blanks were provided for 
this project. Blank samples enable the reviewer to determine if an analyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/ analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

• Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

• GClMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

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

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

AOC 704 ~PX 8·1 DV SUMMARY.DOC 5 



DATA aUAUTY EVALUATION SUMMARY 

• Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 
detector, the agreement of the quantitative results on both columns is evaluated. For 
Pesticide and PCB analyses covered in this report, confirmation was performed using a 
dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000, a criteria of 40% Relative Percent Difference (RPD) was used as 
the acceptance limit. 

Volatile Organic Compounds (VOC) Analyses 
The QA/CX- parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Holding Times 
SamplesS242647*14 -17were prepped outside of the 48 hour encore holding time due to the 
holding of samples in the field for 24 hours. Detect compounds were qualified "Y', and non­
detected compounds qualified "UJ". 

Blanks 
The VOC target parameters detected in blank samples are li~ted in Table 2. 

TABLE 2 
Blank Contamination: VOCs 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

!WC95 IM.,'-hori BlK I LlJ.~;a~u:> MB <92.0 Ilg/Kg 

<41.0 Ilg/Kg 

M1 EB <44.0 Ilg/Kg 

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

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

• If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in Attachment 1. 

AOC 704 APpx B·l DV SUMMARY.DOC 6 



DATA QUAUTY EVALUATION SUMMARY 

Recoveries - Surrogate, MSIMSD, and LeS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
Table 3 below. 

TABLE 3 
Surrogate and LCS Recoveries Out of QC Limits: VOCs 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

CNC95 7045800101 Toluene-d8 

CNC95 Il0419MBLCS Bromomethane 

Acetone 

Carbon Disulfide 

CNC95 1 L0419MBLCS 2-Chloroethylvinylether 

CNC95 1 L0421 MBLCS Acetone 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

2-Chloroethylvinlyether 

CNC95 1 L0422MBLCS Bromomethane 

Acetone 

Carbon Disu~ide 

Vinyl Acetate 

2-Butanone 

1 ,2,3-T richlorobenzene 

1,2,4-Trichlorobenzene 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

CNC95 1 L0422MBLCS 2-Chloroethylvinlyether 

" - out of control limits 

AOC 704 APPx B-1 DV SUMMARY.DOC 7 

82" 84-138 5242647"14 No Flags 
Applied 

146" 70-130 S242647"14, Detects-J, 
16,17 non-detects-

69" 70-130 UJ 

54" 70-130 

0" 70-130 S242647"14, Detects and 
16,17 non-detects -

R 

67" 70-130 S242647-20, No Flags 
22 Applied (EB, 

132- 70-130 TB) 

138- 70-130 

0" 70-130 

220- 70-130 S242647-15 Detects-J, 
non-detects-

46" 70-130 UJ 

60" 70-130 

59" 70-130 

63" 70-130 

52" 70-130 

52" 70-130 

68" 70-130 

64" 70-130 

0- 70-130 S242647"15 Detects and 
non-detects -
R 



DATA aUAUTY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 4. 

TABLE 4 
Exceptions to Inijial Calibration Criteria and Continuing Calibration Crijeria: VOC 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

AOC 704APpx 6·1 DV SUMMARY.DOC 8 
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Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "}" and non-detected compounds were flagged "UJ", as estimated. 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged ''1'' and non-detected compounds were flagged "UJ", 
as estimated. 

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

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/Q!:. parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Recoveries - Surrogate, MSlMSD, and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
Table 5 below. 

TABLES 
LCS Recoveries Out of QC Limns: SVOC 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

• - out of control limits 

AOC 704 Af'px B-1 DV SUMMARY,[)(X; 9 
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Initial and Continuing Calibration Criteria 
All initial calibration criteria and continuing calibration criteria were met, except as noted in 
Table 6 below. 

TABLE 6 
Exceptions to Inttial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

MSD5973-ICAL-04/09/02, 
22:27 

MSD5973-CCAL-04/22102, 
07:15 

Benzoic Acid 

Benzo (b) Fluoranthene 

Benzoic Acid 

2,4-Dinitrophenol 

R2=0.988 

15.1% 

47.3% high 

28.7% high 

CNC95-AII 

5242647"14-17,20 

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

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 

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

AOC 704 APpx B· I DV SUMMARY.DOC 10 
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Organochlorine Pesticide I Polychlorinated Biphenyls (PCBs) 
Analyses 
The QA/CX- parameters for the PCB analyses by method SW-846 8081A for all of the 
samples were within acceptable control limits, except as noted below: 

Recoveries - Surrogate, MSiMSD, and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
Table 7 below. 

TABLE 7 
Surrogate and LCS Recoveries Out of QC Limits: Organochlorine Pesticides/PCBs 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

CNC95 7045Bool0l T etrachloro·m· xylene 54"/56" 

Decachlorobiphenyl 67/49" 

CNC95 7045Bool02 Tetrachloro-m-xylene 48" 148" 

Decachlorobiphenyl 56" 152" 

CNC95 7045B00102RE Tetrachloro-m-xylene 40" 140" 

Decachlorobiphenyl 52" 140" 

CNC95 7045800201 Tetrachloro-m-xylene 55" 155" 

CNC95 7045B00202 Tetrachloro-m-xylene 55" 154" 

Decachlorobiphenyl 70/55" 

I< _ out of control limits 

AOC 704 APpx 8-1 OV SUMMARY.DOC 11 

60-150 5242641'14 No Flags 

60-150 
Applied 

60-150 5242641'15 No Flags 

60-150 
Applied 

60-150 5242641'15" No Flags 
RE 

60-150 
Applied 

60-150 5242647"16 No Flags 
Applied 

60-150 5242641'17 No Flags 

60-150 
Applied 



DATA QUAUTY EVAlUATION :>UMMARY 

Initial and Continuing Calibration Criteria 
All initial calibration criteria and continuing calibration criteria were met, except as noted in 
Table 8 below. 

TABLE 8 
Inijial and Continuing Calibration Criteria Exceptions: Organochlorine Pesticides/PCBs 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

SGIECD1-CCAL-
04/19/02,12:17 

SGIECDl - CCAL -
04/20/02, 00:20 

SGIECDl - CCAL -
04/20/02, 12:04 

Endrin Aldehyde 

Methoxychlor 

Endrin Ketone 

Heptachlor 

Endrin Aldehyde 

Methoxychlor 

Endrin Ketone 

Heptachlor 

Oelta-BHC 

Alpha-Chlordane 

4,4'-000 

Endosulfan II 

4,4'-00T 

Endosulfan Sulfate 

Endrin Ketone 

Endrin Aldehyde 

17.3/11.2 high S242647"20 (EB) 

23.1 15.2 high 

19.6/6.7 high 

3.9120.1 high 

22.6/11.7 high S242647"14-17. S242647"20 

18.6/0.3 high 

21.7/8.6 high 

0.9/22.6 high 

20.7 127.3 high S242647"14-17 

18.3 low I 2.3 high 

33.0 I 36.8 high 

22.2/16.8 high 

18.8/21.3 low 

18.9/8.9 high 

27.6/52.5 high 

12.8/19.5 high 

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

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged 'T' and non-detected compounds were flagged "UJ", 
as estimated. 

• When the percent difference was high, detected compounds were flagged "]", as 
estimated. Non-detected compounds were not flagged. 

AOC 704 APpx B-1 DV SUMMARY.DOC 12 
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Second Column Confirmation 

The second column confirmation percent difference (%0) for some detected parameters, 
exceeded the 40 %0 criteria. Those results were flagged ,}", as estimated. The laboratory 
reported the lower of the two concentrations. The individual samples and specific 
compounds that were flagged are listed in Table 9 below. 

TABLE 9 
Second Column Confirmation out of Cr~eria: Organochlorine Pesticides/PCBs 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

AOC 704 APPX B·l DV SUMMARY.DOC 13 
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Inorganic Parameters 

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

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

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

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

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

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

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

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

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

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

AOC 704 APpx 8·1 DV SUMMARY.DOC 14 
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Metals Analyses 
The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The Metals target parameters detected in blank samples are listed in Table 10. 

TABLE 10 
Blank Contamination: Metals 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing 
calibration blanks were also evaluated for possible contamination. 

The results qualified due to blank contamination are listed in Attachment 1. 

AOC704APpXB·1 DV SUMMARY.DOC 15 
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Recoveries - Matrix Spike/Matrix Spike Duplicate (MSlMSD) and Laboratory 
Control Sample (LCS) 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD) and Laboratory Control Sample (LCS) 
recoveries were within acceptable quality control limits, except as noted in Table 11 below. 

TABLE 11 
MS/MSD Recoveries Out of QC Limits: Metals 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

CNC95 188S800301 MS/MSD Antimony 52" 153" 80-120 CNC95 - All Detects-J, non-
detects-UJ 

Magnesium 30"1-19" 80-120 CNC95 -All Detects-J, non-
detects-UJ 

Manganese 123" 184 80-120 CNC95· All Detects-J 

Copper 100 1122" 80-120 CNC95-AII Detects-J 

Sodium 81177" 80-120 CNC95 - All Detects-J, non-
detects-UJ 

Mercury 78"/89 80-120 CNC95-AII Detects-J, non-
detects-UJ 

" - out 01 control limits 

General Chemistry Analyses 
The QA/QC parameters for the General Chemistry analyses for all of the samples were 
within acceptable control limits. 
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DATA auALfTY EVALUATION SUMMARY 

Rejected Data 
The majority of rejected data were associated with re-runs and dilutions (you can only have a 
single valid result per parameter per sample). However, there were selected results for was 
2-Chloroethyl vinyl ether qualified as "R", rejected, due to associated QC parameters out of 
criteria. This compound is very reactive and is not detected under acidic conditions, such as 
those used in preservation of field samples. The rejected data are summarized in Table 12 
below. 

Data Qualification Summary: Rejected Data 
Charleston Naval Complex, Zone E, AOC 704, Charleston, SC 

CNC9S 5242647°14 7045800101 N VOA 2-Chloroethyl vinyl ether 10 ug/kg UJ 

CNC9S 524264rlS 7045B00102 N VOA 2-Chloroethyl vinyl ether 14 ug/kg UJ 

CNC9S 524264rlSoRE 7045B00102RE LR PCB RE AROCHLOR 12S4 100 ug/kg U 

CNC9S 5242647°1 SORE 7045B00102RE LR PCB RE AROCHLOR 1248 49 ug/kg U 

CNQ~S 5242647°1 SORE 7045800102RE LR PCB RE AROCHLOR 1242 49 ug/kg U 

C~ 5242647°1 SORE 7045B00102RE LR PCB RE AROCHLOR 1232 49 ug/kg U 

CNC9S 5242647°1soRE 7045B00102RE LR PCB RE AROCHLOR 1016 49 ug/kg U 

CNC9S 524264rlSoRE 7045B00102RE LR PCB RE AROCHLOR 1260 100 uglkg U 

CNC9S 5242647°1 SORE 7045800102RE LR PCB RE AROCHLOR 1221 49 ug/kg U 

CNC9S 524264r16 7045B00201 N VOA 2-Chloroethyl vinyl ether 13 ug/kg UJ 

CNC9S 7045B00202 N VOA 2-Chloroethyl vinyl ether 11 ug/kg UJ 

AOC 704 APpx 8-1 DV SUMMARY.DOC 17 
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DATA QUAUTY EVALUATION SUMMARY 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone E, AOC 704, 
at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analytical results 
should be considered usable as qualified. 

The analytical data had minor QC concerns as indicated above. However, with the 
exception of the rejected data for 2-Chloroethyl vinyl ether, it did not affect data usability 
for those specific results. 

The validation review demonstrated that the analytical systems were generally in control 
and the data results can be used in the decision making process. 

AOC 704 APpx B·l DV SUMMARY.DOC 18 



f 

V
O

A
 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 
-

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

7
0

4
S

B
0

0
1

0
l 

7
0

4
S

B
0

0
1

0
l 

7
0

4
S

B
0

0
1

0
l 

7
0

4
S

B
0

0
1

0
l 

S
24

26
41

'1
4 

S
O

 
7

0
4

S
B

0
0

1
0

l 
S

24
26

47
'1

4 
S

O
 

-
7

0
4

S
B

0
0

1
0

l 
S

24
26

47
'1

4 
S

O
 

7
0

4
S

B
0

0
1

0
l 

S
24

26
47

'1
4 

S
O

 
7

0
4

S
B

0
0

1
0

l 
S

24
26

41
'1

4 
S

O
 

7
0

4
S

B
0

0
1

0
l 

S
24

26
47

'1
4 

S
O

 

7
0

4
S

B
0

0
1

0
l 

S
24

26
41

'1
4 

S
O

 
7

0
4

S
B

0
0

1
0

l 
S

24
26

41
'1

4 
S

O
 

7
0

4
S

B
0

0
1

0
l 

S
24

26
41

'1
4 

S
O

 
7

0
4

S
B

0
0

1
0

l 
S

24
26

47
'1

4 
S

O
 

7
0

4
S

B
0

0
1

0
l 

S
24

26
41

'1
4 

S
O

 
"_.

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

7
0

4
S

B
0

0
1

0
l 

S
24

26
41

'1
4 

S
O

 
..

..
..

. 
~
 

--
... 

7
0

4
S

B
0

0
1

0
l 

S
24

26
47

'1
4 

S
O

 
7

0
4

S
B

0
0

1
0

l 
S

24
26

47
'1

4 
S

O
 A

tta
ch

m
en

t 
1 

-
C

h
¥

 
Zo

nE
J 

S
W

8
2

6
0

B
, 

: 
S

W
82

60
B

 ;
 

S
W

82
60

B
 

S
W

8
2

6
0

B
' 

" 
~
,
.
 

S
W

82
60

B
 

. 
S

W
82

60
B

 

S
W

82
60

B
 

S
W

8
2

6
0

B
; 

.. -
-
~
.
-
~
.
-
.
-

S
W

82
60

B
 

S
W

82
60

B
 

S
W

82
60

B
 

S
W

82
60

B
 

S
W

8
2

6
0

B
; 

~ 
Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
A

O
C

 7
04

 

1,
1,

2-
T

R
IC

H
LO

R
O

E
T

H
A

N
E

 

1,
I-

D
IC

H
LO

R
O

E
T

H
A

N
E

 

1,
I-

D
IC

H
LO

R
O

E
T

H
E

N
E

 

1,
2,

3-
T

ric
hl

or
ob

en
ze

ne
 

1,
2,

4-
T

R
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

1,
2-

D
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

_ 
••

• 
-

• 
'
'
'
'
'
'
'
'
'
'
h

'
,
 

" 

1,
2-

D
IC

H
LO

R
O

E
T

H
A

N
E

 

1 ,
2-

D
ic

hl
or

oe
th

en
e 

1,
2-

D
IC

H
LO

R
O

P
R

O
P

A
N

E
 

5.
1 

5.
1 

5.
1 

5.
1 

5.
1 

5.
1 

U
 

U
 

U
 

U
 

U
 

U
 

U
 

5.
1 

5.
1 

5.
1 

5.
1 

5.
1 

5.
1 

U
J 

U
J 

U
J 

U
J 

ug
/k

g 
H

T
 

u
g

/k
9

. 
H

T
 

ug
/k

g 
H

T,
 I

C
, 

C
C

 

ul
Jl

kj
J 

H
T

, 
IC

, 
C

C
 

ug
/k

g 
H

T
 

ug
/k

g 
H

T 

u
g

/k
g

ll
iT

 
'
~
M
 _

_
 
'
-
-
-
~
-
t
-
-
-
-
-

U
J
u

(j
/k

ll
l H

T
 

U
J 

. 
ug

/k
g 

i H
T

 
--
-
-
-
-

...
..!

-
1,

3-
D

IC
H

LO
R

O
B

E
N

Z
E

N
E

 
U

 
5.

1 
5.

1 

1,
4-

D
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

5.
1 

U
 

5.
1 

U
J
' 

ug
/k

g 
'H

T
, 

C
C

 
'-

c'
 ;:

;,.
..=

c:
-;

·-:
;-

c-
:=

c;
:-

c=
-;

--
--

-·-
--

--
-+

--
--

·--
···

-+
--

-:
-

-,
--

--
;-

-;
--

-;
 ~,

·-
~-

--
-"

r-
--

' 
--

~-
.-

-<
'-

-.
... 

_ ...
 _
2_
:B
LJ
TA
NO
NE
:.
L~
~~
 

_. 
__

 +
_4

_.
4_

---
-1

_ 
J 

__
_ ,

 __
_ 

4_"
,...4

 
_~
Lu
lJ
I~
(j
_i
HT
 

et
he

r 
1 

U
 

1 0
 

~
 __

 -
-,

u.
9/

~I
I;

BS
 

2-
H

E
X

A
N

O
N

E
 

10
 

U
 

1
0

.
 

U
J 

. 
ug

/k
g 

,H
T

 

S
W

82
60

B
 I

 
-_

.-
,-

,-
, 
"1

' 
• 

,. 
!,

' 
-~

-,
,-

--
,-

.-
--

--
~ 
,-

-
-
, 

._
 ..

. 
-•

 

4-
M

E
T

H
Y

L-
2-

P
E

N
T

A
N

O
N

E
 (

M
IB

K
).

 
10

 
U

 
10

 
i 

U
J 

; 
ug

/k
g 

'H
T

 
···

--
--

-·-
--

-t 
. 

S
W

82
60

B
 L

. 
-.

. 
-.

 A
CE

TO
NE

--
--

-:
]~

 3
3 

-;
,,

:r
3

3
 .. :

::
UJ

-+
~_

gl
k~

iE
!L

,H
T,

BS
 

7
0

4
S

B
0

0
1

0
l 

S
24

26
47

'1
4 

S
O

 
i 

S
W

82
60

B
 I

 
B

E
N

Z
E

N
E

 
--

--
-.

-.
--

• 
5.

1 
U

 
5

.1
' 

U
J 

u
g

/k
g

; H
T

 

7
0

4
S

B
0

0
1

0
l 

S
2

4
2

6
4

7
'1

4
J
 -

s
O

il
 s

w
a

2
6

o
s
1

 
B

R
O

M
O

D
IC

H
LO

R
O

M
E

T
H

A
N

E
 

-r
--

S
:l

 
U

 
5.

1 
UJ
u~
/k
g 

H
T

 

7o
.4

SB
O(

).
!.

~_
I_

r_
S~

~2
64

7;
!4

 -
L 
SO

~i
-S

W8
26

()
B;

_ 
...

...
...

 
BF
io
MO
FO
~~
:_
::
:_
-_

_ 
'--

5:
1-

j_
l,J

 _
_

_
 ~:
' _

__
_ 

LJ~
 

! 
ug

/k
g 

.;H
T

 

7
0

4
S

B
0

0
1

0
l 

! 
S

24
26

41
'1

4 
I 

s
o

 
; 

S
W

82
60

B
 I

 
B

R
O

M
O

M
E

T
H

A
N

E
 

1
0

+
-_

L
J
 _

_
 :-

_
_

 1
<

J
.L

 U
J
ju

g
lk

g
 [

Ii
T

,I
C

 

";~
:~:

~~~
~P-

-~~
:~~

i~:
~: .

J,_
 ~~-

l~:
:~:

~: 
I~~

:~:
~~~

~~!
~~~

I~!
I~E

~~=
-~+

-T 
~-
--
H-
~ ~

~-~
-~~

~Pt
~' 

C
C

, 
B

S
 

.,
-..

 --
--

,-
",

 
1
-
~
-
,
-
-
-
-
,
-
·
f
 
'
-
"
'
'
'
~
'
-
-
-
'
-
I
-

-'
. 

~-
, 

-
" 

7
0

4
S

B
0

0
1

0
l 

, 
S

24
26

47
'1

4 
, 

S
O

 
f 

S
W

82
60

B
 !

 
C

H
LO

R
O

B
E

N
Z

E
N

E
 

,
5

.
1

.
 

U
 

5
.1

, 
U

J 
ug

/k
g 

H
T

 
--

--
~-

--
r 

s2
4

2
6

4
1

'1
'4

1, 
-S

O
 1

 SW
82

60
B

 j-
--

-C
H

L
O

R
O

E
T

H
A

N
E

 
-
-
r
l
o

-
r

u-
-r

'io
"-

'r -
UJ

 ·r
~g

;k
gr

Ii
T.

 
7
0
~
~
B
O
(
)
~
~
+
_
 

~
_
_
_
_
_
 _

 
+-

__
__

__
 ... 

__
__

_ 
. __

__
__

_ +
 _

_
_

 +
 __

_ -
+

-_
_

 -1
--

--
-[

--
--

--
--

7
0

4
S

B
0

0
1

0
l 

;~
~4

26
~~

·!
~I

_-
~o

LS
W8

26
0~

-j
--

<:
:.

I:
iL

OR
OF

0I
'l

~~
--

--
-~

--
~:

~ _
__

 L
L

J+
 

5.
1 

l 
U

J 
1 u

(j
/k

g 
.H

T
 

7
0

4
S

B
0

0
1

0
l 

S
24

26
47

'1
4 

I 
S

O
 

,S
W

8
2

6
0

B
 I

 
C

H
LO

R
O

M
E

T
H

A
N

E
 

: 
10

 
. 

U
 

! 
10

 
! 

U
J 

! 
ug

/k
g 

H
T

 
~
-
-
-
-
'
-
-
-
-
-
T
~
-
-
r
-

"'"
"t

--
".

_
-"

 ~
~
"
"
 ·
'-
~·
 .. -
'
"
'
-
-
·
-
-
-
-
-
-
'
-
·
-
~
~
-
'
-
'
-
-
-
-
"
-
~
f
,
-
-
-
,
,
·
-
,
4
-
,
,
-
-
,
,
-
~
-
{
~
-
-
,
-
,
-
~
"
 

'-
v-

.,
 .•

 ,'H
"H

'.,
 

'i
'"

"
"
''
'-

'"
"
''
-
''
 

7
0

4
S

B
0

0
1

0
l 

S
24

26
47

'1
4 

i 
S

O
 

. 
S

W
8

2
6

0
B

! 
ci

s-
l,2

-D
IC

H
L

O
R

O
E

T
H

Y
L

E
N

E
 

: 
5.

1 
' 

U
 

! 
5.

1 
! 

U
J 

! 
ug

/k
g 

H
T

 
.-

--
'.

-,
.-

--
-.

. 
" 
-
,
~
~
"
-
-
-
~
-
'
T
-
_
,
·
_
·
·
L
 

+
--

_
. 

,
.
'-

-
"
-
' 
-·

--
--

--
--

-~
'-

"-
'-

'-
,"

--
-~

'-
--

--
--

'-
"·

~-
--

'"
-·

-'
"-

f 
··

-·
--

-'
--

t-
--

·,
·-

·"
-,

-·
-"

,,
~-

,,
, 

7
0

4
S

B
0

0
1

0
l 

S
2

4
2

6
4

1
'1

4
; 

S
O

 
'S

W
8

2
6

0
B

 i
c
is

-l
,3

-D
IC

H
L

O
R

O
P

R
O

P
E

N
E

 _
__

 
;_

~-
'-

_l
-'

:J
 __

__
 ~-

'
-
_
l
 __

 UJ
.J

_!
:,(

j.0
(J

JI
:iT

 

7(
)4

SB
ii0

1o
j-I

 8
2

4
2

6
4

7
'1

4
 

I 
S

O
 

: 
S

W
82

60
B

 I 
D

IB
R

O
M

O
C

H
LO

R
O

M
E

T
H

A
N

E
 __

 -
!
_
~
-
+
 __ IL

~
'
-
+
 U

J 
i u

g/
kg

 h
l:i.

!.-
70

_4
S

B
00

10
l -1

--S
24

26
47

'1
4 

i 
S

O
 
I SW

82
60

B
 I 

___
___

__ 
E

T
H

Y
LB

E
N

Z
E

N
E

 
_

_
_

_
_

 0
'--

+
..L

J _
_ .. 
_
~
 __

 I_U
J_

t':
l(j

11
<

.!!
-l.

!:i
T

--

70
48

B
O

O
 1

 01
 . 

" i
 

82
42

64
7"

' 1
4 

,I __ .
_.~

_~,
,_ 

L_
,~

~~
26

0B
_,

 I, ._
._ 

"" _, 
_, __

_ "" 
~:

e ,
,~~

,I.
~~~

~~.
, __

 ,_,
_ 

"" 
__

 "_,
_~L

,,,
_~,

: ~
" .. 

J 
.. ~..

. _
L 

,_'.
 5

.1
 

"" 
J. 

_,~,
~, ___

 ,;" 
~_~

~~,
 .1

~,~
 , 

P
ag

e 
1 

of
 8

 



~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

V
O

A
 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

VO
A 

~
N
C
9
5
 

V
O

A
 

~
N
C
9
5
 

VO
A 

, 
"
,.

'M
'M

_
'_

 

70
4S

B
00

10
1 

S
24

26
47

"1
4 

70
4S

B
00

10
1 

S
24

26
47

"1
4 

SO
 

70
4S

B
00

10
1 

S
24

26
47

"1
4 

SO
 

70
4S

B
00

10
1 

S
24

26
47

"1
4 

. 
. --

,
~
 ....

 ~ ..
... "

 .. '
,
"
' 

, 

70
4S

B
00

10
1 

S
24

26
47

"1
4 

70
4S

B
00

10
1 

S
24

26
47

"1
4 

,
,
-
~
~
~
-

•..
.. -
-
~
-
"
 
~
,
 

70
4S

B
00

10
1 

S
24

26
47

"1
4 

A
tta

ch
m

en
t 

1 
-C

ha
ng

ed
 Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Z

on
e 

E
 -

A
O

C
 7

04
 

.0
:X

 >,
IE
lI
1I
3~
.~
~~
_.
_ .

..
. 

SW
82

60
B

 
ST

Y
R

E
N

E
 

SW
82

60
B

 
T

E
T

R
A

C
H

L
O

R
O

E
T

H
Y

L
E

N
E

(P
C

E
) 

,
~
 

•
•
 ~

_

"

'

~

 

_
_

 ~

w

,

 

_
_

 
'
"
 

S
W

82
60

B
 

T
O

L
U

E
N

E
 

..
• 

SW
82

60
B

 
tr

an
s-

1,
2-

D
IC

H
L

O
R

O
E

T
H

E
N

E
 

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

SW
82

60
B

 
tr

an
s-

1,
3-

D
IC

H
L

O
R

O
PR

O
PE

N
E

 

5.
1 

. 
5.

1 
.. 

t,
··

--
--

~·
··

 

5.
1 

5.
1 

5.
1 

-
,
,
'
 ---

--
--

--
._

"'
,-

--
--

-"
'-

"'
--

,-
, ,

~
'
"
 

S
W

82
60

B
 

T
R

IC
H

L
O

R
O

E
T

H
Y

L
E

N
E

 (
T

C
E

) 
5.

1 

U
 

5.
1 

U
 

5.
1 

U
J 

u
~
/
~
g
,
H
T
 

U
 

5.
1 

U
J 

. 
ug

/k
g 

:H
T

 
." 

-.;
" 

,.1
. 

,
_

'w
,
 .

..
..

..
. 

"
"
 • 

U
 

5.
1 

ug
/k

g 
H

T 
U

 
5.

1 
u9

/k
g 

H
T 

.. -
-
,- U
 

5.
1 

ug
/k

g 
H

T 

70
4S

B0
01

01
S.

24
26

47
~~

1_
~"

,_
~c

:l
._

i_
S.

Y'
!8

2~
~,

 
ac

et
at

e 
10

 
r 

.LJ
.....

. 
10

 
u9

./k
g 

H
T 

. 7
0~
5.
El
.0
01
~}
.:
~2
4g
64
r1
~~
_:
SO
 ,
J~

Y'
82

60
B 

.L 
.. 

_\i
IN "

y!
:_

5?
H

':,<
?,R

j[)
.E

 
1 O

J
 

U
 

1 0
 

UJ
,~
9i
.k
gL
rl
T 

70
4S

B
00

10
1 

S
24

26
47

"1
4 

i 
SO

 
! S

W
82

60
B

 !
 

X
Y

L
E

N
E

S,
 T

O
TA

L 
5.

1 
, 

U
 

. 
5.

1 
U

J 
ug

/k
g 

iH
T 

-"
--

"-
~~

-'
-~
''
''
--
'-
''
~ 

, 
. ,
-,

-~
--

•.•
. -

-
-

•. ,-
_. _

_ ..
. _-

-1 
-
-
-
'
-
~
-
I
 

~
 

., .. 
,-."

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

.. ,-
~,

, 
-,-
-
~
-
-
-
-

". 
-+

-,
-·

--
--

--
1'

--
~~

--
·"

""
·,

 i"
"
"
'"

''
''
''
''
 -

--
'7

 
,-

~,
-,

-,
,-

'''
,,

"'
'''

'' 

70
4S

B
00

10
2 

S
2

4
2

6
4

7
"1

5
! 

SO
 

! 
SW

82
60

B
 I

 
1,

1,
1-

T
R

IC
H

L
O

R
O

E
T

H
A

N
E

 
; 

7.
2 

: 
U

 
; 

7.
2 

' 
U

J 
,u

g
/k

g
 

H
T,

 C
C

 
--

,. 
,.

"-
--

-,
-.

..
. 

, 
.. 

--
,·

--
-'

--
·"

'-
--

-"
"t

""
--

-
I 

_.,
 
..

. "
 ..

.. '
''.-

.-.
.. -

-
''
-
M

-
-
.
-
-
-
-
-
.
-
-
-
-
-

...
 '-

.
'
~
-
.
-
t
_
-
-
-
-
.
-
-
,
,
-
,
~
-
-
'
-
"
-
~
-
+
·
-
-
·
'
-
'
-
-
-
·
;
-
,
-
-
'
'
'
~
~
~
T
-
~
-
-

.. -·
·,-

''·"
 

70
4S

B
00

10
2 

S
2

4
2

6
4

7
"1

5
' 

SO
 

I S
W

82
60

B
 

i 
1,

1,
2,

2-
T

E
T

R
A

C
H

L
O

R
O

E
T

H
A

N
E

 
. 

7.
2 

l
U

i
 

7.
2 

. 
U

J 
: 

ug
/k

g 
,H

T
 

""
.-

""M
' _

_
_

 , 
""

 ,,
~.
 

~ 
,
~
~
_
,
~
_
~
 _

_
_

 ,,+
_, _

_
 ~
 

",."" 
.. ,
..

. _
_ ~_

~
~
~
~
_
"
"
.
 

_, _
_

_
 ._w

._"
 __ 

~ 
. b

_
-
-
r
-
-
-
'-

-
-

-"
i-.

. --
-
"
-
'
-
-
-
t
-
-
-
-
~
'
~
~
-
-
'
.
-

l_
._

·.
""

,,
W

,,
'_

<
"'

" 

70
4S

B
00

10
2 

S
2

4
2

6
4

7
"1

5
: 

SO
 

I S
W

82
60

B
 I

 
1,

1,
2-

T
R

IC
H

L
O

R
O

E
T

H
A

N
E

 
I 

7.
2 

I 
U

 
I 

7.
2 

I 
U

J 
I 

ug
/k

g 
iH

T 
70

45
80

01
02

 
'·

5
2

4
2

6
4

7
;1

5
'-

SO
 

i 
s
W
8
2
6
0
B
r
1
·
'
~
D
l
c
H
L
o
R
o
E
T
H
A
N
E
-
-
~
T
-
7
.
2
-
T
-
u
·
r
-
7
.
2
-
T
 U
JT

~9
/k

9l
HT

~ 
70

4~
~O

g~
.0

~,
S.

~~
2.

€'
~!

~2
~=

:T
50

 .L
S

W
8

2
6

0
sI

 
1 
-D
'C
HL
OR
OE
TH
EN
Er
7.
2~
·t
_q
J:
:!
iJ
~q
~:
E9
.f
i<
iI
8j
 

.. 
70

4S
B0

01
02

~2
42

.~
~~

1~
_~

,L
s(

)~
L~

W!
l2

60
BL

 
1,

2,
3-

T
ri

ch
lo

ro
be

nz
en

e 
,7

.2
 
l
u

i
 

7.
2 

I 
U

J 
i 

ug
/k

g 
iH

T,
 I

C
, 

B
S 

70
4S

B
00

10
2 

r 
S

24
26

47
"1

5 
! 

SO
 

: 
SW

82
60

B
 I

 
1

,2
,4

-T
R

IC
H

L
o

R
O

B
E

N
Z

E
N

E
! 

7.
2 
T
u
~
T
 
7.

2T
-u

J;
~g

/k
gl

HT
, 

IC
, 

B
S 

."
 
~
~
 _

_
_

 .,
_

"
"
,.

"
"
"
"
"
,J

,,
_

"
w

"
 _

_
 ~
"
"
"
W
"
~
 _

_
 M· _

_ ''
'i 

' 
j"

' _
_ 
"'

 _
_

 "
~
"
~
 

,,
,,
,.
,~
_"
:;
',
, _

_ 
.,,

_,
, .

..
 , 

""
"-

' 
, 

70
4S

B
00

10
2 

'
~
2
~
~
~
7
:
1
~
L
~
(
)
 

L~
S'

I'
,I

8g
60

!l
1 

1,
2-

DI
CH

~0
F1

()
~~

t:
JZ

E!
:J

5_
_ 

:
_

7
.
2

I
l
J
:
 

7.
2 

U
J
u

g
/k

g
:H

T
 

70
4S

B
00

10
2 

S
2

4
2

6
4

7
"1

5
· 

S
O

 
I. 

SW
82

60
B

 1
 

1~2
:()

I5?
f-i

.~(
)f'

!()
~Tr

lll
:t:

J,~
 

L
7

,2
._

.f
 

U
 

! 
7.

2 
U

J _
_ 
yU
~l
I<
g 

:H
T

, C
C

 
7

0
4

8
8

0
0

1
0

2
5

2
-4

2
6

4
7

;i
5

-
I 

SO
 T

5
W

8
2

6
0

B
' 

1 ,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

7.
2 

: 
U

 
: 

7.
2 

U
J
, 

ug
/k

g 
,H

T
 

.. 
". _

__
_ .

. -_
__

 ._"
;-"' 

_
_

_
_

_
 ,,
~
~
-
-
-
+
-

,
,
~
.
,
 ... "

 __
_ "w

, _
_

_
_

_
_

_
_

_
_

 ...
. 

-.
. '~

,
'
-
-
~
-
-
"
i
.
-
-
-
·
w
-
"
.
.
.
.
.
.
.
,
.
"
'
~
"
-

.. ~
w
 
,
-
'
"
~
w
i
"
,
,
,
-
-
,
"
"
+
-
-
-
,
,
 ....

 -, .
. 

70
4S

B
00

10
2 

i 
S

24
26

47
"1

5 
I 

SO
 

I S
W

82
60

B
 ,

 
1,

2-
D

IC
H

L
O

R
O

PR
O

PA
N

E
 

I 
7.

2 
' 

U
 

I 
7.

2 
I 

U
J 

! 
ug

/k
g 

IH
T 

.. ·
""

--
--

~-
--

-~
,~

,-
i"

-,
,,

,-
--

-~
--

--
t-

-'
--

r 
"
'1

''
''
''
' 

_
",

,,
,'

'' _
_

 'W _
_ '

' 
"-

"-
""

'''
'''

'-
"'

''-
''-

--
,"

1
,-

' "
.-

-.
w'

r'
--

--
""

',
~-

--
"_

-+
·-

_-
M 

.... -
!_

.,
-'

''
. 

. 

70
4S

!l
~0

~2
 

L 
_ S
24

26
47

"!
~_

1 
SO

 
I 
S
W
8
2
6
0
B
:
_
1
,
~
:
(
)
I
5
?
H
L
O
R
O
B
E
N
Z
E
N
E
 .

 __
 .
_l

_.
!~

--
lJ

.L
L2

-~
~-

.l
J.

-J
-i

.~
"'

-~
~!

1.
LH

:r
, 

B
S 

70
4S

B
00

10
2 

S
2

4
2

6
4

7
"1

5
! 

SO
 

! 
SW

82
60

B
 1

1
 ,4
-D

IC
HL

()
f'

!.
()

,B
.E

.~
~!

"t
:J

.E
. 

.. 
. 

7
.2

 
[ 

U
 
! 

7.
2 

• 
U

J 
'u

g
/k

g
 !

H
T,

 B
S 

70
4S

B
00

10
2 

S~
42

64
7:

1i
=r

so
'T

SW
82

6~
~L

 
2-

B
U

T
A

N
O

N
E

 
14

 
U

 
14

 
U

J 
...

 
~~

k~
 

H
T,

 C
C

, 
B

S 

70
~B
00
1.
~.
, 

S2
~2

6~
.!

::
t_

5_
~.

~c
:l

 __ 
,+ 
SW

82
60

~i
 

2-
Ch
l(
)r
oe
th
>'
~\
'~
f1
\'
~~
hl
3.
r~
..
 

14
 

U
 

14
 

R
 

u9
./k

g 
B

S 
70

4S
B

00
10

2 
S

24
26

47
"1

5 
I 

SO
 

'S
W

8
2

6
0

B
 I

 
2-

H
E

X
A

N
O

N
E

 
14

 
U

 
14

 
U

J 
ug

/k
g 

H
T 

70
4S

B
00

1 
02

 
S.
24
2.
~4
!:
1i
l~
.9
:I
_~
~~
~~
1 

4-
ME
TH
Y~
:2
:£
'~
~f
~.
~!
:J
~J
tv
tl
~~
l 

L_
~~

._
 I

 
U

 
14

 
U

J 
u~

!,
<~

:H
T 

70
,~

_S
BO

~~
~.

_~
~2

42
64

7"
15

 
~. 

SO
._

~ 
S

W
82

60
B

 f-
AC

::
5T

o.
t:

J:
~.

 
. ..

..
 
I
,
~
~
+
U
_
 

I 
14

 
UJ
_~
LJ
~~
~~
,t
:I
"T
' 

C
C

, 
B

S 

7C
J.

4.
SB

00
10

2.
,L

.~
24

2~
4r

~_
f 

SO
 

i S
W8

26
0B

.j
.~

 
, 

..
. _

B
EN

ZE
N

E 
___

 -
~
 ..

. i.
 ~!

:g
._

LL
J 

L.
!.

.:
~_

 ~
~ 

U
J .
.
 L"

'-9
11

<I
l..

jH
T 

~6
:~

~~
~t

.~
~~

~:
~~

: 
,~ ~

~ 
I ~:

:~:
6:L

 B
.Ro

.M<
?,~

~;;
~:A

~E 
~ ~,

;~,
'U~

.t~
 .~-

~~~~
 ;:~

 J~
 Q~.

, ~ ~
~;~

 :~~
 

70
4S

B
00

1 
0

2
1

 ... ~
.~
4_
2.
€'
4?
".
~~
.L
 .. S

O
 
!_

~V
V8

g~
~ 
J 

_B
~R
()
M(
)M
ET
rl
~N
E 

__
 ,

 .. 
_

_
_

_
 ,1,

4, 
_ 

_ 
U

 ..
 , 

.2
4

, 
~.

 L
J~_

..:
 u

.9.
/~~

_. 
H

T,
 I

C 

p
a
g

\ 
)O

f 8
 

} 



C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
. C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

 
C

N
C

95
 

C
N

C
95

. 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

A
tta

ch
m

en
t 

t 
-C

h
r 

9 
Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Z

on
 

A
O

C
 7

04
 

( 

·~~
~~J

~~i
~ti

~1~
1~§

1~~
lj~

j~~
~~d

~::
~(C

5IA
~~R

~.~
~Q~

Nr~
~_~

~~~
~.-

~~~
-~-

~~=
~i=

~c~
t~~

=±=
:~~

~~f
=~~

1~~
[j~

~1~
i'~

'~·
· •• = 

C
H

L
O

R
O

B
E

N
Z

E
N

E
 

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

70
4S

B
00

10
2 

S2
42

64
7"

15
 

s
o

 
C

H
L

O
R

O
E

T
H

A
N

E
 

70
4S

B
00

10
2 

S2
42

64
7"

15
 

s
o

 
C

H
L

O
R

O
FO

R
M

 
70

4S
B

00
10

2 
82

42
64

7"
15

 
SO

 
C

H
L

O
R

O
M

E
T

H
A

N
E

 
14

 
ug

lk
g 

H
T,

 C
C

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

70
4S

B
00

10
2 

S2
42

64
7"

15
 

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

, 
S

O
 

'S
W

S
26

0B
 

ci
s-

l,2
-D

IC
H

L
O

R
O

E
T

H
Y

L
E

N
E

 
7.

2 
U

 
--
-
.
-
~
 --

"'
 .. -

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

--
4
~
 -,

-
7.

2 
U

J 
ug

/k
g 

H
T

 
70

4S
B

00
10

2 
S2

42
64

7"
15

 
_

_ 
'
"
"
_
h
~
'
 _

_
_

_
_

_
_

 ' _
_

 " _
_

_
 

..
 -,-

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

SO
 

SW
S2

60
B

 
Ci
s~
I,
3~
DI
~f
-!
~0
..
R2
PR
<:
>£
:~
t'
<E
 

.. 
~ 

7.
2 

i 
U

, 
7.

2 
;l

J~
J 

+
 ug

/k
(J

i H
T 

70
4S

B
00

10
2 

i 
S2

42
64

7"
15

 
S

O
 

SW
S2

60
B

 
D

IB
R

O
M

O
C

H
L

O
R

O
M

E
T

H
A

N
E

 
7.

2 
U

, 
7.

2 
. 

U
J 

' 
u(

J/
~g

.H
T 

7(
i4

5B
00

10
2~

is
24

i6
47

-:
i5

T-
so

T5
ws

26
·0

B T
 

ET
H

Y
LB

EN
ZE

N
E 

7.
2

T
U

1
7

.2
 

UJ
_u

..
gj

l<
~_

!H
:r

 
70

4S
B

00
10

2 
IS

2
4

i6
4

7
"
1

5
!s

o
ls

w
s
i6

0
B

f 
m

+p
 X

yl
en

e 
7.

2J
U~

·7
.i

-T
-U

J 
i u

gl
kg

 
iH

T 

7~
04

SB
"O
O;
~~
_-
r~
~.
.s
~.
?:
15
-T
 S
(
)
i
~
6
0
B
I
 

ME
T~

Y~
EE

~ 
C8

.~
OR

i[
)E

~~
 ~
 C

Y2
 _

 ::~
9=

-:
~ -

.:(
21

 
QJ
.-
=-
~g
;~
-F
H 

?0
4S
B0

01
02

-,
-S

24
26

47
"I

S.
+~
 S

O
 __

 I S
W
S
2
6
0
B
J
~
_
~
_
 .

~ 
__ 

~~ 
()

~y
le

ne
 

._
 -

l 
__

 ?·
.?

~I
_U

 _
_

 . _
.?

~_
 ~~

..l
J.J

.._
 c

 u.
\l!

kg
 ~
T
 

70
4S

B
00

10
2 

I 
S2

42
64

7"
15

 
! 

s
o

 
! 

SW
S2

60
B

 I
 

ST
Y

R
E

N
E

 
: 

7.
2 

, 
U

 
' 

7.
2 

! 
U

J 
ug

lk
g 

!H
T 

-
·
-
-
-
·
-
~
~
~
-
"
-
-
-
-
-
-
-
-
'
+
-
-
-
-
-
"
~
·
'
1
-
·
-
-
w
-
-
'
+
-
"
"
-
'
.
"
-
-
-

-
~
-
~
 .. '

'
'
~
~
-
-
-
-

~
-
-
~
-
~
~
-
-

--
t-

--
-
~
-

--
-1

 .
--

--
-"

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

. 

79
4S

~.
.c

> 1
 0
2
J
~
~
4
2
6
4
 7~

_~
~.

_f
~~

~S
:>

~+
 SW

S2
60

B
 +

.T
§!

F
lI

IC
H

 L
O
~
p
~
Y
L
E
N
 E(

 P
C

 E
) 

I 
7 .

2 
_-

+_
~.

LJ
..

.+
 ... 

7 
.2

~_
. 

U
J _

jL
J.

!J
I.

!!
l.

--
i~

T 

i6~
~~6

6~ ~
i~~

:~:
:~:

+~~
'+-

~6~
1~~

i~:
6~+

iia
ns-

l ;
2:6

~~U
~;R

~ET
HEN

E -
-~l

--~
~~~

 ~ 
-+

~ i
:~-

';~
~~:

H~~
~~-

jm 
;~;

:~~
~~:

. f:
~~1

~:1
~~~

fl:
~6~

~0:
~~~

i ··
··=

~:~
~,~

~~~
~~~

~~~
~··

t~ 
::~

=F~
=r=

:~-
'l-

~Jl
~:r

~r 
".

~,
~.

~.
~-

.»
".

 "'
~ 

.-
, .

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

-~
-~

",
,'

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

" 
-

..
 -.'

''''-
' ,

.-
,,

~~
~ 

."
" ..

 -
-
-
.
~
-
-
~
-
-
~
-
"
.
"
"
 
..

 
~ .

. t
,,
--
-·
-'
"-
--
·-
"·
I-
--
·~
-'
~'
-'
 -
;-

'.
' ..

 ~'
" -

-·
~-

~T
"~

-·
~"

"'
"·

-r
-"

--
-1

-"
'-

·"
""

-·
"-

70
4S

B
00

10
2 

, 
82

42
64

7"
15

 
I 

SO
 

i S
W

S2
60

B
 !

 
V

in
yl

 a
ce

ta
te

 
'! 

14
 

i 
U

 
: 

14
 

! 
U

J 
! 

ug
lk

g 
,H

T,
 C

C
, 

B
S 

7
0

4
5

B
o

o
i0

2
:·

5
2

4
2

6
4

7
"1

5
T

 
s6

~T
 S

W
82

60
B

 l 
V

IN
Y

L 
CH

LO
Ri

DE
'~

~~
~-

'1
4~

rl
.J

r~
14

·t
'~

UJ
1'

~/
kg

 iH
'T-

.... ~ 
,,

--
''

''
''

''
.-

--
.-

~ 
.
"
,
"
~
-
-

,,
,~

--
"-

-"
";

. 
""

' _
_

_
_

_
 ,,1

 
,,

--
~,

-.
"~

 .. _
_

 ~
 _

_
_

 ~
~
_
 

...
 "' ..

 _
 -"

'-
--
~'
''
-'
"-
-'
--
-'
''
'-
-r
''
--
--
'+
-'
'~
--
-'
'-
-'
''
'+
''
'-
''
~-
-r
-'
-'
'-
''
''
'-
~-
+-
-'
''
' ..

 " 

_~
~~

~I
:!

00
 1 0

2 
_,

~ 
82

42
64

 7"
15

L.
~.

s:
>_

 L
 SV
:
'
~
2
6
0
~
L
_
 

.. X
YL

EN
~_

~:
,:

T:
OT

 AL
 _
_

 .
+
~
?
_
+
_
_
L
J
.
.
~
 _
~
~
:
 ...

 L
JJ

.L
ug

/~
~ 

LH
T 

70
4S

B
00

20
1 

i 
S2

42
64

7"
16

 
i .

. S
O

 
I S

W
S

26
0B

'i 
.. 

1,
1,

I-
T

R
IC

H
L

O
R

O
E

T
H

A
N

E
 

... 
+

6
.7

 .
.. 
I

.U
 

.. 
6.

7 
U

JU
g

/k
g

iH
T

 
i0

4
S

B
o

o
io

lf
S

2
4

2
6

4
7

;1
6

-T
so

'i
 S

W
S2

60
B

 T
 ~ 1

,~
2~

2~
TE

TR
AC

HL
OR

OE
TH

AN
E 

-
J 

6"
.7

 l
~
u
'
 

6.
7 

uj
T~

gl
kg

 i
H

T 
~ 
~
~
 
-
-
-
-
"
 

1 
'
-
-
.
-
-
.
-
-
-
~
~
,
~
-

•
•
 ),

. 
"
"
'-

-
-
"
.
,
 
,
·
·
-
t
"
~
,
~
,
-
-
-
-
,
,
,
{
,
,
-
,
,
·
-
·
 

'-
""

' .. 
"'"

 .. '
--

''
' ..

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

''-,
-'''

",,
,,,

,, .
. --

" 
"-

-,,
,""

 
7
0
~
S
B
O
O
~
9
L
j
.
_
 8
2
4
2
6
~
~
~
.
 

SO
 
I S

WS
26

9.
~_

.i
 

__ I
,: 1

 c2
-T
R~
_H
LO
_R
O.
!:
TI
:J
.~
NE
. 
~
;
_
.
.
s
!
~
 .
. ~

 
U

 
6.

7 
U

J 
u(

J/
k~

 
H

T 

~~li
~~~~

~-+
~i~

~i'
~F~

~ --;
:t2:~

:~: f
--~~

\~~~
~~i~

~~~~
:~=~

-t~H
=t·~

·-· 
; ..

. 
::~ 

[-~j
-~~~

~~I~
~, IC

, C
C

 

i'~
~~.

~00
20i

'.L
. ~

Si
42
64
i'
;1
6J
. =
SO

~T
5W

82
6o

B J
.~

. 
1-

~:
~~

T~
L~

H-
LO

RO
BE

NZ
EN

E-
-·

. :
L:

~i
]~

~:
:9

-I
:~

~:
~ .. ···

~ .•. r~·
UJ.

 J;
;j;

kit
.18

~ .•••. I.
C,

 .. ~
~;

 
.?

~4
SB

00
20

1J
 ~

S2
42
64
7"
16
 
J 

S
O

 
i S

W
S2

60
B

 l ..
 ~ 

1
,2

-D
IC

H
L

O
R

O
B

E
N

Z
E

N
E

.L
.,

s2
. 

l_
u_
L.
~~
LL
JJ
..
~~
~u
_~
jI
<g
IH
-r
: 

..
..

 
70

4S
B

00
20

1 
i 

S2
42

64
7"

16
 

I 
SO

 
I 

SW
S2

60
B

 i
 

1,
2-

D
IC

H
L

O
R

O
E

T
H

A
N

E
 

f 
. 

6
.7

"1
 

U
 

I 
6

.7
1

 
U

J 
I 

ug
/k

g!
H

T
 

·~···
·····

i6:~:
66~6~

 -( 
~~:~

::i:
~: 

I ~
g I

 ~0:
~:6

: +=
 'i~

~~~
~~~

~:~
~~~

~~f
~~~

t-~
 ::i

j:-
f~L

_I~
=r~

~j 
:-~

~~t
m}·

· 
_ ..

. _
~
.
~
.
 _

_
_

 .
..

..
 _

 ...
 _~

~~
 __

_ ~
_ ..

. _~
 ..

..
 ~~
 _

_
 ...

.L
 

' _
_ 

" _
__ 
.
~
~
'
_
~
~
~
 ..

 ' _
_ '
~
_
.
~
 
.. 
_
~
~
 ..

 ~.
~
.
~
.
.
 

_ 
_ 

__
 ...

...
 ~ 
•.

 ~.
.
 

. 
.. 
_
~
.
 

P
ag

e 
3 

of
 S

 



:;N
C

95
 

:;N
C

95
 

:;N
C

95
 

:;
N

C
95

 

:;
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

V
O

A
 

70
45

B
00

20
1 

70
45

B
00

20
1 

A
tta

ch
m

en
t 

1 
-

C
ha

ng
ed

 Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Z
on

e 
E

 -
A

O
C

 7
04

 

1,
3-

D
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

1 
A

-D
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

" 
,"

'_
' _

_
_

 W
_
"
~
'
W
~
~
_
"
_
~
_
,
,
,
·
_
,
,
"
,
_
~
,
~
~
~
,
 

524
264

7'1
6C"

","
't~

~<'
l' 

i~
~;

~~
~,

g~
 

5
2

4
2

6
4

7
'1

6
 

70
45

B
00

20
1 

52
42

64
1'

16
 

70
48

80
02

61
" 

.'~
~~~

~~i
'j~

~ ••• ,
!-

~~
~:

t~
~~

~~
~J

 

2-
E!

LJ
TA

II
IO

N_
~(

f'
;1

5!
5)

 
2-

C
hl

or
oe

th
yl

 v
in

yl
 e

th
er

 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
1 

52
42

64
1'

16
 

5
0

 
S

W
82

60
B

 

52
42

64
1'

16
 

5
0

 
S

W
82

60
B

 '
 

5
2

4
2

6
4

7
'1

6
 

5
0

: 
S

W
82

60
B

 
i 

5
2

4
2

6
4

7
'1

6
 

S
O

 
S

W
82

60
B

 
i 

52
42

64
7,

,',1
,,6

::_
 

_5
::_0

::_ 
i,,_

5:c
W,

ic8
:::2

::6:
,,0c

::B
 

52
42

64
1'

16
 

5
0

 
S

W
82

60
B

 i
 

52
42

64
1'

16
 

5
0

 
5

W
8

2
6

0
B

 
'
+
"
~
~
-
'
i
~
-
·
-
-
~
T
"
'
"
 

5
2

4
2

6
4

7
'1

6
 

5
0

 
S

W
82

60
B

 

52
42

64
1'

16
 

5
0

 
S

W
82

60
B

 
5::2

~4''
::2-

::6-
4-:-

':7:
-':1

:-6:
-'-i

''''
-::5

:-:0
'--+

 S
W

82
60

B
 

5
2

4
2

6
4

7
'1

6
 

5
0

 
S

W
82

60
B

 

5
2

4
2

6
4

7
'1

6
 

5
0

 
5

W
8

2
6

0
B

 
--

-.
'-

--
--

,-
--

, 
ic
::
-:
::
--
j-
::
':
:~
=-
:-
::
:'
I-

5
2

4
2

6
4

7
'1

6
 

5
0

 
5

W
8

2
6

0
B

 

5
2

4
2

6
4

7
'1

6
 

S
O

 
S

W
82

60
B

 

52
42

64
1'

16
 

5
0

 
i 

S
W

82
60

B
 :

 

52
42

64
1'

16
 

.. 
. 

...
 ,-,

-,
 .. " .

.. _
._

--
_

._
,.

 ~"
"
'
-
,
 

2-
H

E
X

A
N

O
N

E
 

'"
 

,
,
'
-
,
-
-
,
 .
.
 , -

"
'
"
 
,
-

4-
M

E
T

H
Y

L-
2-

P
I:r-

J"T
A.

N
<:lr

-JE
(M

I ElK
) 

A
C

E
T

O
N

E
 

B
E

N
Z

E
N

E
 

B
R

O
M

O
D

IC
H

LO
R

O
M

E
T

H
A

N
E

 

B
R

O
M

O
F

O
R

M
 

B
R

O
M

O
M

E
T

H
A

N
E

 

C
H

LO
R

O
B

E
N

Z
E

N
E

 

C
H

LO
R

O
E

T
H

A
N

E
 

C
H

LO
R

O
F

O
R

M
 

C
H

LO
R

O
M

E
T

H
A

N
E

 

ci
s-

1,
2-

D
IC

H
LO

R
O

E
T

H
Y

LE
N

E
 

ci
s-

1,
3-

D
IC

H
LO

R
O

P
R

O
P

E
N

E
 

D
IB

R
O

M
O

C
H

LO
R

O
M

E
T

H
A

N
E

 

E
T

H
Y

LB
E

N
Z

E
N

E
 

m
+p

 X
yl

en
e 

. 
_

, 
_

.,
 
_

, _
__

 , _
_

_
 

.·
,.

·w
".

',
' _

_
_

_
_

 "
' _

_
 ,
"
_

,
 

M
E

T
H

Y
LE

N
E

 C
H

LO
R

ID
E

 

p
a

g
\ 

)O
f 8

 

",
_y

g/
k~

 
H

T
 

6,c
" 7 c

'_
'i 

_
_

 U
 -'

-i
i-

""
 

':
. _

_ 
: 

i 
u§

l!k
g 

.H
T

, 
C

C
 

13
 

U
 

13
 

U
J
. 

ug
/k

g 
iH

T
 

13
 

U
 

13
 

R
_

,u
g

/k
g

 i
B

5
 

13
 

U
 

13
 

U
J 

ug
/k

g 
iH

T
 

,c
 ..

 ,
_

,:
, 

•. 
,
i
_

"
"
'i
 
.
•
.
 ,_

"
j"

, 
13

 
U

 
13

 
U
J
,
u
§
l
/
k
~
 
~
T
 

7.
2 

J 
13

 
U

J 
. 

ug
/k

g 
i B

L,
 H

T
, 

B
5

 
,
,
~
,
~
,
,
-
,
~
 
-

--
7 

'"
 

6.
7 

U
 

6.
7 

U
J 

ug
/k

g 
iH

T
 

6.
7 

U
 

U
J 

ug
/k

g 
H

T
 

U
J 

u
g

/k
g

H
T

 

U
J 

ug
/k

g 
H

T,
 I

C
 

U
 

6.
7 

U
J
u

.g
/k

.g
 H

T
, 

C
C

, 
B

5
 

6.
7 

U
 

6.
7 

6
.7

-"
t'

·,
·U

 
6.

7 
U

J 

U
J 

13
 

U
 

13
 

6.
7 

U. c._
._+

 __
 ,6: i

i· 7
 •
•
 _+ 

..
 c:.

.:._
+ .

. :.
~Ci

'''
 __ I

::
' 

13
 

U
 

13
 

6.
7 

U
 

6.
7 

6.
7 

U
 

U
 

6.
7 

6.
7 

U
J 

6.
7 

+
 .....

 U.C
.iJ:

,.,."
 ...

 ,C
';'.

ii.i
."_

f 
6.

7 
U

J 
ug

jk
~ 

6.
7 

U
J 

U
J 

U
J 

U
J 

U
J 

ug
/k

g 
,H

T
 

ug
/k

g 
H

T
 

lll
J/k

~J~
T 

u
g

/k
g

H
T

 



C
N

C
95

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 
.
~
 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

C
N

C
95

 
V

O
A

 

70
4S

B
00

20
2 

70
4S

B
00

20
2 

70
4S

B
00

20
2 

70
4S

B
00

20
2 

70
4S

B
00

20
2 

70
4S

B
00

20
2 

70
4S

B
00

20
2 

70
4S

B
00

20
2 

70
4S

B
00

20
2 

S
24

26
47

"1
7 

S
24

26
47

"1
7 

S
24

26
47

'1
7 

S
24

26
47

"1
7 

S
24

26
47

"1
7 

S
24

26
47

'1
7 

S
24

26
47

"1
7 

S
24

26
47

"1
7 

S
24

26
47

"1
7 

A
tta

ch
m

en
t 

1 
• C

hI
¥'

 
Zo

nE
J 

~ 
Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
A

O
C

 7
04

 

1,
1,

2,
2-

T
E

T
R

A
C

H
LO

R
O

E
T

H
A

N
E

 

1,
1,

2-
T

R
IC

H
LO

R
O

E
T

H
A

N
E

 
~
,
~
~
.
~
~
 
." 

_
_

_
 '
~
n
'
~
.
'
_
~
'
 

"
"
 '
" 

_
_

 ~
'
 
_

_
_

_
 ,~

,
_
"
 

ug
ll<

g 
IH

T
 

.....
.. 

t 

1,
1-

D
IC

H
LO

R
O

E
T

H
A

N
E

 
..

..
. _

 
..

..
..

. _
 

.. _
 .
..

 _ 
..

..
..

. -
..

..
..

. 
i ..

 ·
·
~
·
 ·
·
i
·
·
·
·
~
·
·
·
·
+
·
·
 .. ·

:··
= 

.. 
·,

 ·"
1

:"
, 

1,
1-

D
IC

H
LO

R
O

E
T

H
E

N
E

 

u!
1!

k~
:H

T 
ug

/k
g 

,H
T

 
_

._
 ..

 ,.
"
,
~
 
~
 

1-
_ .

. 

Ik
 

"'H
T 

I 
u~

 .. J
;J 

1,
2,

3-
T

ric
hl

or
ob

en
ze

ne
 

1,
2,

4-
T

R
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

_
,
~
'
"
'
 
_

_
 "
' _

_
 .
_

,
 _

_
_

 • _
_

 ~
_
,
.
 
_

_
 ,
~
_
m
_
.
"
 
, 

1,
2-

D
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

"
"
"
-
"
,
.
 

S
O

 
S

W
82

60
B

 
1 ,

2-
D

IC
H

LO
R

O
E

T
H

A
N

E
 

1 ,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
) 

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

1 ,
2-

D
IC

H
LO

R
O

P
R

O
P

A
N

E
 

S
O

 
S

W
8

2
6

0
B

. 
"',-

" ,
-,-

" t
""

--
"-

--
--

""
· "

i 
S

O
 

I 
S

W
82

60
B

 i
 

U
 

U
 

U
 

U
 

U
 

5.
6 

U
J 

ug
/k

g 
H

T,
 I

C
, 

C
C

 

U
J 

u
~
k
g
 

H
T

, 
IC

, 
C

C
 

U
J 

ug
/k

g 
H

T
 

ug
/k

g 
H

T
 

, 
,"

,'
--

-"
 
i'
 

. 
ug

/k
g 

!H
T

 

'~
Qf
.k
g 

H
T

 

7
0

4
?

B
 .. ~
~
~
2
.
 

S
24

26
47

"1
7 

.. 
S

O
 

i S
W

82
60

B
 

1,
3-

D
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

5.
6 

5.
6 

U
J 

ug
lk

g 
H

T
 

70
4S

B
00

20
2 

S2
42

64
7;

1i
;··

so
 [

S
W

8
2

S
(i

B
 

1,
4.

D
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

5.
6 

UJ
Lu

.~
/k

9 
H

T,
 c

c 
70

4S
B

00
20

2
1 

S
2

4
2

6
4

7
"1

7
·"

1
"-

8
0

··
: 

S
W

8
2

6
0

B
; 

...
. 

2-
B

U
T

A
N

O
N

E
 (

M
E

K
) 

I 
11

 
U

' 
1

1
;
 

U
J 

. 
ug

/k
g 

I H
T

 
....

.. -
.
-
~
-
-
-
'
·
-
·
-
~
~
·
-
-
·
-
r
-
-
·
·
 .. t·

-·
-·

· .. ··
··· .

 .....
.. ....

... -
.. -
~
 .. --

.-..
....

.. 
·I

--
..

 -
~
 .. 

·-
;·

 
..

..
 •
·
 

·
·
-
·
~
t
·
·
t
·
-
·
-
·
 
[ .. .

 
.. ?
04

~~
(~

02
Cl

.~
_t

[ 
..

 S
2

4
2

6
4

7
·1

7
 

!_
 S

O
.-

' 
S

W
8

2
6

0
B

 .. I.
~ 

.. _
~~

.C
hl

or
oe

th
YI

 v
in

yl
 e
th

e~
 

: 
1

1
.J

 
U

 
. 

11
 

I 
R

 
: 

ug
/k

g 
I B

S
 

70
4S

B
00

20
2 

S
24

26
47

'1
7 

t 
S

O
 

i S
W

82
60

B
 :

 
2.

HE
XA

NO
NE

··
~-

--
11

 l
u-

-t
'1

1-
-j

--
U:

Jt
"~

g;
kg

tH
T 

.
,
"
-
,
-
-
~
_
,
_
"
,
,
"
 __

 ,._ 
." 
.,

h-
~,

··
 _

_
_

_
_

_
 ~
 _

_ 
t
~
,
_
-

__
 '*-

+ _
_

_
_

_
 ,--

'" 
1 

,
-
_~

 _
_

_
_

 "'
 _

_
_

 ,.
_

,,
*
 _

_
 .,

,_
 

_.
*'

_~
 __

__ 
"
~
~
_
'
"
"
_
,
 .•

 -
t-

-
" _

_ 
' _

_
 +
_
"
"
"
M
"
~
 ,-

.,,
' I -

-M
' _

_
 "
"-

_
/o

-"
 

,-
,,

*
_

. 
"j

--
--

70
4S

B
00

20
2 

i 
S

24
26

47
'1

7 
I 

S
O

 
I 

S
W

82
60

B
 

i 
4-

M
E

T
H

Y
L-

2-
P

E
N

T
A

N
O

N
E

 (
M

IB
K

) 
i 

11
 

I 
U

 
: 

11
 

' 
U

J 
'u

g
/k

g
 i

H
T

 
7

0
4

8
8

0
0

2
0

2
-1

 'S
2

4
2

6
4

7
;"

it
s
o

rS
W

6
2

6
0

B
 r

·
A

C
E

T
O

N
·
E

 ..
..

..
..

 ·.
..

.·
 .

. r
--

1
i-

r
u

''
'!

''
-1

1
''
 j'

UJ
t-

~9
1l

<9
TH

T:
BS

 
.
"
n
w
_
.
"
_
~
"
,
,
 _

_
 ,, 

_
4
'
~
~
'
 .
"
~
_
W
"
~
~
.
"
~
~
"
-
+
'
~
~
_
.
,
 _

_
 ~
_
~
_
'
'
'
1
'
'
 

+
.
_
~
w
~
"
"
_
 
'
W
~
~
'
"
 
~
-
n
'
-
T
'
~
"
 
"
"
_
'
_
~
~
~
"
'
_
'
M
_
,
_
w
W
'
1
'
 

,~
, _

_
 , f
'
~
'
W
-
"
~
w
,
 

_
,,

>
" 

, 

70
4S

B
00

20
2 

S
24

26
47

'1
7 

i 
so

 
i 

S
W

82
60

B
 

: 
B

E
N

Z
E

N
E

 
! 

5.
6 

I 
U

 
! 

5.
6 

: 
U

J 
I 

ug
/k

g 
iH

T
 

70
~~

~C
l.

~~
~c

.~
42

64
7:

2T
~;

=s
o=

JS
W8

26
0~

L 
B

R
O

M
O

oi
C

·H
LO

R
O

M
E

T
H

A
N

E
 
r 

5
.6

' 
t ..

. U
 ...

. T·
-5
.6
--
lu
JT
~g
ik
g 1

H
T

 
70

4S
B

00
20

2 
i 

S
24

26
47

"1
7 

I 
S

O
 

; 
S

W
82

60
B

 :
 

...
...

. B
F

IO
M

O
F

O
"R

M
"-

-"
r·

5
.6

 ·
tu

"r
5.

6·
"i

-u
.i

"T
~g

ik
g!

HT
 

"
-
-
.
-
~
-
.
 -

-"
"
't

''
'.

, 
"
-
~
-
-
-
-
'
-
-
~
+
·
·
·
·
-
-
-
·
·
·
r
·
-
-
-
·
'
-
'
T
 

.' .
--

--
--

--
-.

--
-,

.-
.-

--
--

;--
-_

._
.,,

")
' -

-,
w"
'-
--
·.
.,
,-
--
'~
-·
·-
r-
~-
· 

.. '
~-

,+
--

--
--

~"
'+

-·
-

." 
.. 

70
4S

B
00

20
2 

i 
S

24
26

47
"1

7 
: 

S
O

 
I 

S
W

8
2

6
0

B
: 

B
R

O
M

O
M

E
T

H
A

N
E

 
: 

11
 

! 
U

 
I 

11
 

i 
U

J 
I u

gl
l<

g 
iH

T
, 

IC
 

7
0

4
5

B
o

0
2

"0
2

'; 
S

2
4

2
6

4
7

'1
7

"1
 S

O
"'

fS
W

8
2

6
0

S
'"

C
A

R
B

O
N

-O
IS

U
L

F
io

E
 

~·
5.

6'
+·

"U
+ 

5.
6"

UJ
r~

g/
kg

:H
T:

CC
, 

B
S

 
-'

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

-.
_

,-
,-

' '
-
-
' _

_
_

_
_

 ._
' _

_ -
tw

 _
_

 ~_.
 +-

--
!-

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

-
-
'
\
~
-
-
-
'
-
-
'
-
r
"
"
 

--
"--

---
-""

-"
" "

--
'--

"-
" 

,--
--"

 
70

4S
B

00
20

2 
'. 

S
24

26
47

"1
7 

S
O

! 
S

W
82

60
B

 I
 

C
A

R
B

O
N

 T
E

T
R

A
C

H
LO

R
ID

E
 

. 
5.

6 
: 

U
 

5.
6 

U
J 

ug
lk

g 
H

T
 

7
0

4
S

B
0

0
2

0
2

S
2

4
2

6
4

7
:1

7
S

o
is

W
8

2
6

0
B

 .
 

C
H

LO
R

O
B

E
N

Z
E

N
E

 
5.

6 
U

 
5

.6
: 

U
J 

u
g

/k
g

H
T

 
70

4S
B

00
20

2 
, 

S
2

4
2

6
4

7
;i

;;
'l
's

o
'T

s
w

8
2

6
0

s
1

c
H

L
O

R
O

E
T

H
A

N
E

 _
..

. 
•.

..
..

 L"
;-

1-
'r 

u1
1~
u.
i"
''
'l
Jg
ik
g 

i H
T

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

.. __
 ,_,,

m,"
 __

__
 ·,

t'
" 

I' 
--

, _
_ ,

_
.
w
~
 _

_
_

_
_

 ·~
·
~
·
~
"
"
 
"
J
"
"
'
_
~
 _

_
_

_
_

 ~-
0'

W~
~'

~ 
"
.
~
 
,.

~_
, _

_
 ~ .

. 
,~
'y
_~
_,
,,
,_
,~
'w
_,
_W
"'
· 
_

_
 ·
_

T
'
 

70~
~'3

..0
9~C

l.2
. 

i, 
S~
~2
.6
47
:1
~_
~C
:>
~S
W8
26
0B
.1
 

.~
HL
C:
>I
'l
(?
!'
0I
'l
~.
..
..
. 

L
~
E
5
L
 

U
 
I 

5.
.6

 
1 

U
J 

'. 
u\

j/
k~

 I
H

T
 

70
4S

B
00

20
2 

: 
S

24
26

47
'1

7 
: 

so
 

I 
S

W
82

60
B

 [
 

C
H

LO
R

O
M

E
T

H
A

N
E

 
,
1

1
 

I 
U

 
: 

11
 

' 
U

J 
,u

g
/k

g
. H

T
 

7
0

4
5

8
0

0
2

0
2

"1
 

. ~~
42

64
7~

i7
"r

50
 .. t

 SW
8~
60
B r

Ci~
:1c

~EI
Ct:

l.l
.~F

ioE
THY

CEN
"E'

=r~
. 5

.6
1

-.
:.

 u"
I"

5~
6·

=i
=-

u.
~T

~;
~9

~8
!.

 
~04

SB0
020

2"r
.S2

426
47"

17 
L 

so
 

! 
S

W
82

60
B

 L.
~.c

!S.
1,3

.DI
CHL

ORO
PRO

PEN
E 

i 
5.

6 
.I-

..l
:!.

 
I 
~t

u.
~ .

.. l
u

\j
/k

g
 ,

H
"!"

 

79
4S

B
00

20
2 

\ 
S

24
26

47
"1

7 
j 

S
O

 
I SW

82
60

B
 +~

DI
BR

OM
OC

HL
OR

OM
ET

HA
NE

 
I 

5.
6 

.. 
I 

U
 12

.:E
5..

+ ..
 .LJ

"-l
.t'

g/~
~b"

!"-
70
~S
B0
02
0~
IS
24
2.
E5
~?
:!
.?
_j
 S

O
 

! 
S

W
82

60
B

 [
 

...
...

...
._E

""!
"t:

i_'
(!:

I3.
E:N

ZE~
E_.

_.~
_.L

 5
.6

 _+
."!

L-L
."~

§..
';"

.l:
l:!

..-
+.t

Jg/
kg"

l!:
l:T

" 
70

4S
B

00
20

2 
S

24
26

47
"1

7 
".

~(
?~
. 

S.
IJ
V~
.~
E5
~B
! 

lT
l+

pX
yl

en
e 

' 
5.

6 
, 

U
 

1 
5.

6 
I 

U
J 

u~
/k

 .. Q
[t

:i
T

 

P
ag

e 
5 

of
 8

 



N
C

95
 

V
O

A
 

N
C

95
 

V
O

A
 

N
C

95
 

V
O

A
 

N
C

95
 

V
O

A
 

N
C

95
 

V
O

A
 

N
C

95
 

V
O

A
 

N
C

95
 

V
O

A
 

N
C

95
 

V
O

A
 

N
C

9
5

 
V

O
A

 

:N
C

95
 

V
O

A
 

:N
C

95
 

5V
O

A
 

:N
C

95
 

5V
O

A
 

:N
C

95
 

5V
O

A
 

:N
C

95
 

5V
O

A
 

:N
C

95
 

5V
O

A
 

:N
C

95
 

5V
O

A
 

:N
C

95
 

5V
O

A
 

:N
C

95
 

5V
O

A
 

;N
C

95
 

P
E

5T
 

;N
C

95
 

P
E

5T
 

;N
C

95
 

P
E

5T
 

;N
C

95
 

P
E

5T
 

;N
C

95
 

P
E

5T
 

;N
C

95
 

P
E

5T
 

;N
C

9
5

 
P

E
5T

 

;N
C

9
5

 
P

E
5T

 

;N
C

9
5

 
P

E
5T

 

;N
C

9
5

 
P

C
B

 

:;N
C

95
 

P
C

B
 

:;N
C

95
 

P
C

B
 

:;N
C

95
 

P
C

B
 

:;N
C

95
 

P
C

B
 

A
tta

ch
m

en
t 

1 
-

C
ha

ng
ed

 Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Z
on

e 
E

 -
A

O
C

 7
04

 

70
45

B
00

20
2 

52
42

64
7"

17
 

5
0

 
...

.. 
o:
)(
yl
e.
n~
. 

j" 
U

 
U

J 
ug

/k
g 

,H
T

 

70
45

B
00

20
2 

52
42

64
7'

17
 

5
0

 
5W

82
60

B
 

5T
Y

R
E

N
E

 
U

 
..

..
. "

",
,"

,_
.'_

,.
n

_
M

_
 

U
J 

ug
/k

!;j
 ·

H
T

 
7

0
4

5
6

0
0

2
0

2
 

52
42

64
7'

17
 

5
0

 
5W

82
60

B
 

T
E

T
R

A
C

H
LO

R
O

E
T

H
Y

LE
N

E
(P

C
E

) 
U

 

5.
6 

5.
6 

5.
6 

5.
6 

U
J 

ug
/k

g 
H

T 
, 
~
-
-
,
-
-
-
~
-
"
 

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

70
45

60
02

02
 

52
42

64
7"

17
 

5
0

 
5W

82
60

B
 

T
O

LU
E

N
E

 
U

 
-
.
-
~
-
-
~
-
-

... 
. .. -

~
-
~
,
~
-
-
-
-

...
. ,
--

--
--

" 
" 

U
J 

ug
/k

g 
. H

T 

U
J 

....
 ~
g/

kJ
;)

HT
 

U
J 

iu
~~

2.
 H

T 
770

044
55B

B0
000

220
022

 
55

.22
44

22
66

44
77

:11
77

'1' 
55

0 0
'+

 55
WW

882
266

00B
B 

I....
. 

. tr
!l.

ns:
.1.

c.2
.:D

.I<
2.I

:i.
L:Q

ROE
TI:

:I~
.[\

j!,
 .

.. 
,
~
:
?
.
.
U
 

5.
6 

'
i
-

... t
 .. r.

a. n
s .
. -1

,,3
 .. -.

D
.I.

C
,H

.L
O

R
O

P
R

O
P

E
N

E
 ...
 , 
.•

• I ...
.... 5

.6
.I

 ..
..

. U
.....

. 
5.

6 
U

J 
ug

/k
!;j

 '
H

T
 

70
45

B
00

20
2 

.. 
S

2
4

2
6

4
i;

1
7

'!
'i
"(

)1
 S

W
8

2
6

0
B

''-
TR

IC
H

LO
R

O
E

TI
-i-

V
:!:

.E
t-:

JE
 (~

(;~
~..

 
. 
~
!
,
l
J
 

5.
6 

7~:I
.~.6

~~2.
02.,

.5_2
_42.

6_4~
~!!.

I_S_
O~IS

_W_·
S2.6

0~j 
...

...
.• \/ir

1y.l!l
.~eta~

~ __
 •.

••
.•

..
..

..
. t

 ..
. n-i

. lJ. 
11

 
UJ,~

ll/~
2.,t

:lT 
70

45
B

00
20

2 
! 

52
42

64
7"

17
 

i 
5

0
 

: 
5W

82
60

B
 i

 
V

IN
Y

L 
C

H
LO

R
ID

E
 

j .
.
 lJ

:_
1

!'
 ..

 ! •
•
 lJ
~.

Jl
Jg

/k
~I

.I
::

IT
 

70
45

B
o0

20
2

T
's

2
4

2
6

4
7

'r
7

'r
S

O
"r

S
W

8
2

6
0

s
1 

X
Y

LE
N

E
5,

 T
O

T
A

L 
5.

6 
U

:
 

5.
6 

i 
U

J 
! 

ug
/k

g 
iH

T
 

7
0

4
s'

so
o

i0
1

1 
52

42
64

7;
14

1 
5

0
j '5

W
8

2
7

0
6

 
6E

N
Z

C
i(b

)F
LU

O
R

A
N

T
H

'E
N

E
 

3
7

0
' 

i:
is

iO
! 

UJ
'~

97
kg

Ti
c 

5
W
8
2
7
0
C
S
e
n
i
~
i
~
a
c
i
d
 

18
00

 
U

 
1

8
9

°+
 

U
J 

"~
,9

i~
gl

IC
 

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

",
--

-"
."

 
70

45
B

00
10

1 
52

42
64

7'
14

 
-
-
-
-
~
-
+
'
"
,
,
-
-

+
=

 ..
..

..
 7"

:,
 ..

..
. ,

. .
. .

..,
.-

: 
'_

i'c
5 , .

. W
 

•.
 8_

2 ..
 7.
0 .. C

=.
: 

6E
N.

zC
l(

b)
l=

Ll
JC

lF
1~

NT
!:

I.
.§

NE
.:

 ..
. 4
.~

. 
U

 
49

0 
i 

U
J 

ug
/k

g 
IC

 
5W

82
70

C
 

B
en

zo
ic

 a
ci

d 
: 

24
00

 
: 

U
 

24
00

 T
"U

J
-'

u
,9

/k
g

ii
C

 

70
45

B
00

10
2 

52
42

64
7'

15
 

.
.
 
'
'
'
'
 

w
w

_
,
 _

_
 , 
_

w
""

_
 ..

 _ 

70
45

B
00

10
2 

52
42

64
7'

15
 

5
0

 
, 
_

'w
_

,
,
+

'_
"
"
"
W

_
' 

70
45

B
00

20
1 

70
45

B
00

20
1 

70
45

B
00

20
2 

70
45

B
00

20
2 

'.
,,

-
-
"
-
'-

, .
. , 

70
45

B
00

10
1 

70
45

B
00

10
1 

, 
w

,
·
"
,
w

,
,
_

,
w

_
"
_

,
 _

_
 ,_

 

70
45

60
01

01
 

70
45

B
00

10
2 

70
45

B
00

10
2 

70
45

B
00

20
1 

52
42

64
7"

16
 

52
42

64
7"

16
 

52
42

64
7'

17
 

52
42

64
7'

17
 

--
-,

-,
--

--
--

'''
''"

,,
'-

52
42

64
7'

14
 

52
42

64
7"

14
 

52
42

64
7'

14
 

52
42

64
7'

15
 

52
42

64
7'

15
 

52
42

64
7'

16
 

5
0

 

S
O

 

5
0

 

5
0

 

S
O

 

5
0

 

5
0

 

5
0

 

5
0

 

5
0

 

5W
80

81
 

5W
80

81
 

5W
80

81
 

: 

5W
80

81
 

5W
80

81
 

7
0

4
5

B
O

"0
2

'O
i'
S

2
4

2
6

4
7

:1
6

"r
5

0
"!

--
S

W
8

0
s
i 

i 
...

...
...

...
...

...
...

...
. 

....
.. 

..
-.

-t
 ..

 ~
-

.. ,
-

...
...

...
 +

 .. .
 

70
45

B
00

20
2 

5
2

4
2

6
4

7
'1

7
' 

5
0

 
I 

5W
80

81
 

I 
7

0
4

5
B

0
0

2
0

2
 I

 
. 5

24
26

47
'1

7 
;-

5
0

 ''
!'

'5
W

8
0

8
1

--
t 

, 7
04

SB
~0

1'
02

RE
 ;5

2~
26
47
'1
5'
RE
 T"

so
 TS

W
S

0
s
2

i.
 .
.
.
 

70
45

B
00

1 
02

R
E

 I 
5

2
4

2
6

4
7

'1
5

'R
E

 I 
5

0
 

5W
80

82
 

I 

"7
0

4
5

B
0

0
1

 0
2

R
E

!5
2

4
2

6
4

7
'1

5
'R

E
 I 

5
0

 
5W

80
82

 

'i0
4

S
B

O
o

l0
2

R
E

 I 5
2

4
2

6
4

7
'1

5
'R

E
 l.

s
O

 
5

W
8

0
8

2
 

70
45

B
00

10
2R

E
 

5
2

4
2

6
4

7
'1

5
'R

E
T

 5
0

 
5

W
8

0
8

2
. 

".
""

""
,,

'_
"_

".
_

 
,L

 ..
 _

" .
. _

_
 ~.

"_
ww

w~
~_

."
._

,.
1 _

_
_

 ... _
._

~~
.,

, _
_ ~
_
 ..

 ,,,
j_

, .
..

. 

.• 
'_

._
._

. _
_

 ._
 .•

. _
. 

• 
•..

 _
. _

_
 .L

 
..

..
..

..
..

. _
 .

• _
 ..

 _
 ..

...
...

.. .
 

B~
~.

z~
~)

FL
UO

.F
1!

:~
.T

.H
~~

~ 
..

•
. 1
.,
~0
0.
L.
lJ
._
 .

. ~
OO

 
.1 .

. ..
lJ~

--.. 
f_~

~.2
..J

i(;
 

al
ph

a-
C

hl
or

da
ne

 
0.

48
 

J 
0

.4
8

: 
J 

: 
ug

/k
g 

:2
C

, 
C

C
 

"".
 "-

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

-
-
,
-
~
-
-
-
·
·
·
·
,
i
 

,.
,-

,-
,-
-
-
'
;
-
·
·
'
·
-
-
-
~
"
-
"
I
·
-
·
·
-
-
-
-
-
~
-
'
-
"
-
·
·
-
r
-
-
'
-
-
'
-
-

4,
4'

-D
D

T
 

2.
2 

: 
J 

i 
2.

2 
i 

J 
. 

ug
/k

g 
• C

C
 

""
 --

. 
,-_

_
 •.

• _
_ 

._
" 

_ 
" _

__
 ,.

,'_
"!

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

_
~
_
.
 
",

 
"
I
"
''
''
''
''
''
 '
"
 

'"
 

'"
 _

_
 "
w
_
,
~
,
,
 

,
~
'
"
 

al
J)
h~
-.
ch
lo
rd
an
e 

L
~
,
 

U
:
 

1.
9 

•.
 l
JJ

_.
LJ

~~
k~

.c
_C

 
4,

4'
-D

D
T

 
3.

7 
U

 
3.

7 
U

J 
ug

/k
g 

C
C

 

al
ph

a:
<:

'~
I~

(j
!l

n.
e 

U
 

1.
6 

U
J 

ug
/k

g 
C

C
 

.... ~
~
~
[
)
T
 

3 
U

J 
u~/

!<.
!i 

C
C

 
al

ph
a-

(;
~I

.o
rd

a~
E>

 
1.

3 
U

J
. 

ug
/k

g 
• C

C
 

..
 ~.4

' -
D
D
T
.
~
.
.
_
_
,
 ..

. _
. 

. .
 ..lJ _

_ i
.~

·6
.i

.l
J}

: 
u.

~!
~~

tC
:.

C 
A

R
O

C
H

LO
R

 1
01

6 
! 

49
 

U
.
 

49
 

! 
R

 
; 

ug
/k

g 
IR

E
 

,
-
"
-
-
-
-
-
-
-
.
-
-
,
-
-
-
-
+
.
~
.
-
-
.
~
 
' .. ~
,
i
-
-
-
-
..

 --
T
-
-
-
-
"
4
:
-
~
·
 "

"
-..

. ,
,-

--
1"

.-
"'-

"-
'.'

 .. ·
-
-
-
-
"
'
~
'
1
-
-
-
-
.. 

A
R

O
C

H
LO

R
 1

22
1 
.-.

--t
 49

 
I .

. ~
 4

9 
.,

+-
--

£l
'_

i-
-u

g/
k~

Lt
RE

, 
..

 A
R

O
C

H
LO

R
 1

23
2 

I 
49

 
1
,
-
l
J
.
.
+
~
~
,
;
,
 u

g/
kg

 • .
LF

1~
 

~:~
~~~

~: 
:~:

: 
..... -+

:: 
"ij

--+
'1~

'+-
~~~

~~~
~ I

:~·
 

,~
, _

_
 +~

",
,~

_,
_ 

.. 
_

._
 .•

. _
~
_
,
 _

_
_

 ",
 •
.•

..
 ~.
 _

_
 +

_
'W

 
" 
•
•
 " 

•
•
 "
L~
,~
_,
,,
w,
_,
, 

.. 
~
_
,
~
 

' 
.. "

 .
. ,
_

"
, 

, _
_ 
.
J
_
"
,
~
w
,
,
_
.
 

" 
.. ,
~
+
 
,,
~,
~_
,,
',
,"
. \ , 



C
N

C
95

 
P

C
B

 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L

 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L

 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

C
N

C
95

 

M
E

T
A

L 

M
E

T
A

L 

M
E

T
A

L
 

M
E

T
A

L 

M
E

T
A

L
 

M
E

T
A

L
 

M
E

T
A

L
 

M
E

T
A

L
 

M
E

T
A

L 

M
E

T
A

L
 

M
E

T
A

L 

M
E

T
A

L 

M
E

T
A

L
 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L 

C
N

C
95

 
M

E
T

A
L 

C
N

C
9

5
' 

M
E

T
A

L 

C
N

C
95

 
M

E
T

A
L

 

C
N

C
9

5
' 

M
E

T
A

L
 

C
N

C
95

 
M

E
T

A
L

 

A
tt

ac
hm

en
t 

1 
-
C

h
" 

zo
ne

 

7
0

4
S

B
0

0
1

0
2

R
E

 
S

2
4

2
6

4
7

'1
5

'R
E

 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

70
4S

B
00

10
1 

7
0

4
S

B
0

0
1

0
2

 

7
0

4
S

B
0

0
1

0
2

 

7
0

4
S

B
0

0
1

0
2

 

7
0

4
S

B
0

0
1

0
2

 

7
0

4
S

B
0

0
1

0
2

 

7
0

4
S

B
0

0
1

0
2

 

S
2

4
2

6
4

7
'1

4
 

S
2

4
2

6
4

1
'1

4
 

...
...

. ..
 , ..

...
...

 _1
-"

 •.
...

. 1
._

1
 ..
..

. 1
 .. 1

 ... :
 .. I

.e
. 

S
2

4
2

6
4

7
'1

4
 

82
42

64
1'

14
 

S
2

4
2

6
4

1
'1

4
 

8
2

4
2

6
4

7
'1

4
 

8
0

 
S

W
6

0
1

0
B

 

S
W

6
0

1
0

B
 

S
2

4
2

6
4

7
'1

4
 

8
W

6
0

1
0

B
 

._ ..
... 

+
 

82
42

64
1'

14
 

S
W

6
0

1
0

B
 ,

 

S
2

4
2

6
4

1
'1

4
 

8
W

7
4

7
1

A
 

8~
.~

2_
64

7·
14

 .....
....

. : 
...

 S:i.
.:0:

 ....
... :

 S
W

6
0

1
0

B
 

+
 .....

. S,
.2.+

 .. 4:
=2

.6,
 .. 4,

,7 ..
. ·.1

.,.4
 ...
...

. : .
....

 S
O

 
. 

S
W

6
0

1
0

B
 

82
42

64
1'

15
 

S
O

 
S

W
6

0
1

0
B

 

S
2

4
2

6
4

7
'1

5
 

S
O

 
S

W
6

0
1

0
B

 
--

-
~
~
-
-
-
-
-
~
-
~
-
-

-. 
S2

42
64

1'
15

 
S

O
 

S
W

6
0

1
0

B
 

~
 
...

.. -
....

....
... ~

 ..
. ,'C

".+
.=

.-,
,-.

 .:..
-..

. . 
S

2
4

2
6

4
7

'1
5

 
S

O
 

S
W

6
0

1
0

B
 

S2
42

64
1'

15
 

S
O

 
S

W
6

0
1

0
B

 

8
2

4
2

6
4

7
'1

5
 

O
B 

7
0

4
S

B
0

0
1

0
2

 
S

2
4

2
6

4
7

'1
5

 
O

B 
.....

... _
" .

...
...

 :
·
;
:
;
:
;
:
i
~
;
;
;
~
t
 ..

 ~
~
 .. r
~
~
1
R
i
 

.. 
7

0
4

S
B

0
0

1
0

2
 

' 
S

2
4

2
6

4
7

'1
5

 
D

B 

7
0

4
S

B
0

0
1

0
2

 
I 

..
 ~S:?

2;;:
42.~

6M4-
.:;7

·;-1
~5 .

t ..
 ~SO;::

; .. 
0

iw
r.

:n
:;

;'i
F

A
\l

· 
7

0
4

S
B

0
0

1
0

2
 

S
2

4
2

6
4

7
'1

5
 

S
O

 
O

B 

7
0

4
S

B
0

0
1

0
2

 
S2

42
64

1'
15

 
S

O
 

S
W

6
0

1
0

B
 

~ 
Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
A

O
C

7
0

4
 

A
R

O
C

H
LO

R
 1

26
0 

.. 
A

N
T

IM
O

N
Y

 

B
A

R
IU

M
 

B
E

R
Y

LL
IU

M
 

C
A

D
M

IU
M

 

C
O

B
A

L
T

 

C
O

P
P

E
R

 

M
A

G
N

E
S

IU
M

 

M
A

N
G

A
N

E
S

E
 

M
E

R
C

U
R

Y
 

P
O

T
A

S
S

IU
M

 

S
O

D
IU

M
 

A
N

T
IM

O
N

Y
 

B
A

R
IU

M
 

B
E

R
Y

LL
IU

M
 

C
A

D
M

IU
M

 

C
O

B
A

L
T

 

C
O

P
P

E
R

 

0.
4 

0.
72

 

21
 

23
00

 

10
 

J 
0.

19
 

J 
,.

 "0
=.

'4:
 ..

.. 

J 
0.

72
 

=
 

=
 

=
 

=
 

21
 

2
3

0
0

 

32
 

( m
g/

kg
 

J 
• 

m
g/

kg
 

IB
 

J
.

l11
g/

kg
 

I B
 

J 
m

g/
kg

 
IB

 

J 
m

g/
kg

 
IB

 

J 
. 

m
g/

kg
 

M
S

 

J 
m

g/
kg

 
M

8
 

J 
m

\l/
kg

,t
v1

S
 

J 
m

lI"
kg

 I M
S

 
0.

26
 

5
6

0
 

J 
J 

m
\l/

kg
 '

.I~
 

•.
 .. 

,3_
4 ::c0 : ..

...
 ,. 

:J .
..

 j 
••

 : 
'C

:: 
.-.

,..
...

 
J 

111
~/l

<g_
Ltv

18 
0.

68
 

U
 

U
J 

m
g

lk
g

lM
S

 

14
 

J 
14

 
J 

m
9/

k9
 .

18
 

.?
:.

.~
4.

j 
J 

0.
64

 .
 j 

J 
I1

1g
!k

~.
lI

B 
, 

0.
15

 
: 

J 
0.

15
 

i 
J 

• 
m

g/
kg

 
IB

 
~J

_-
--

~-
·"

--
--

t-
-

-.
 

y
-
~
-
-
-

'1
"-

-
-
-~

 
-

~-
-r

 
I 

3.
3 

t 
J 

I 
3.

3 
i 

J 
I m

g/
kg

 :
 IB

 
r"

4
.1

"t
-'

)I
·"

 4
.T

 r"
J 

T
 mg

lkg
 IM

8 
-"

,,
~-

-l
~.

 _
_

 --
J.

~_
, 

--_
. -

--
--
!~
 ~
-·

"-
-"

-i
'-

-~
--

·'
· .. 

"·· 
-"

+
-
--

--
--

~-
~"

1~
"-

--
--

M
A

G
N

E
S

IU
M

 
: 

32
00

 
I 

=
 

: 
3

2
0

0
 

i 
J 

I m
g/

kg
 :

M
S

 

MA~
NG~

A~E
~I§

. .•
..

..
. 

~~C
:!.

.40
 J 

";
'1

' 
14

'O
~~

T'
Jr

~~
~'

il
M~

 
M

E
R

C
U

R
Y

 
• 

0.
01

1 
! 

J 
,0

.0
1

1
: 

J 
i 

m
g/

kg
 :

 M
S

 
_

_
 r'

m
, 
~
_
~
.
~
 _

_ 
~
_
,
.
_
"
~
 __

_ 
-
+
-
~
-
-
"
-
-
-
f
-

~
-
-

.. -
-
.
-
~
-

.. ~
.
-
-
"
 

i 
6.

5 
i 

J 
I 

6.
5 

I 
J 

'm
g

/k
g

, I
B

 
.... 

".
]'1

2'
0

1
"-

:;-
' 

''
'1

2
0

' 
j''

';
) 

''';;
g/

kg
 !M

S
 

N
IC

K
E

L 

S
O

D
IU

M
 

70
4S

B
O

'0
20

1 
S2

42
64

1'
16

 
S

O
 

S
W

6
0

1
0

B
 

A
N

T
IM

O
N

Y
 

0.
81

 
J 

0.
81

 
U

J
. 

m
g/

kg
 i

S
L

,M
S

 
.+

 ...
...

.. .
 

70
4S

B
00

20
1 

S
2

4
2

6
4

1
'1

6
 

S
O

 
B

A
R

IU
M

 
10

 
J 

10
 

J
.
 m

g/
kg

 
IB

 

70
4S

B
00

20
.1

 ...
 ,

 ...
 "S

::2.
,.4.

,-:2
..,6

 . ..,4
7::·

,,!,1
-:-6

 ."
l .

..
 S=

 .. O
.::

.-f
.-:

:c
: .
..

 ---
-::

-::
-.i

 
..

 ~.
~.

R'
yL

LI
!J

 .. t
v
1

+
 .

. 0:
~:2

. 
f 

J 
0.

22
 

J
:
 r

n
jl/

k\
l 

IB
 

70
4S

B
00

20
1 

S2
42

64
1'

16
 

S
O

 
C

A
D

M
IU

M
 

i 
0

.4
4

 
, 

J 
, 

0.
44

 
. 

J 
: 

m
g/

kg
 l

iB
 

.
-
-
~
-
"
,
-
-
-

"
.-

'.
 

".
" 
.
_

-
-
-
''
'1

' 
,,

-
M

o
.
,
 
-
"
-
-
f 
-
-
~
-
-
.
~
 .•

 -
--

1
-'

-'
-'

-"
-

. '
j 

--
--

--
'-

-'
;,

 .. ,
,-

-

·~····~ .. :
·,,~,,:.

:..~· .
.
 ~~,,-~

,,: ..
 +
·-

..
 ~C'~-

:-~-:
:-~-:

1-1 :"
-1-

~C"
~-

S::
~: 

~: 
:
~
E
:
;
~
~
 -.. 

.i
l-

*+
-"

~"
+-

+}
·+

 .. ++
~~

~i
~s

 
......... 

' 
~~:~

:~~~
~: 

+--:~-
~-:~-'

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

.:-+ ..
 s.::..S~

-=----+-
I-'-~_:.

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

:-+--.. ~
.--

.. ~
:=

= .. -
.-. =1

2~~
0 I

:t
~~
o 

!. ~ 
1 ~~~

~ r~
~:~

:=-
j 

70
4~

~0
~~

.~
1_

 
S

2
4

2
6

4
7

'1
6

 
so

 
S

W
7

4
7

1
A

 
-

.. -
.
-
-
-
-

tv1
_E.

£l_
C?~

 .. R
.:

"-
--

--
-.

. -L
O

.:
.0

6
4

L
J
 

".
 
0

.0
6

4
!·

T
-·

 m
9/

kg
 I

M
S

" 

P
ag

e 
7 

o
f 

8 



~
N
C
9
5
 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

~
N
C
9
5
 

M
E

T
A

L 

A
tta

ch
m

en
t 

1 
-

C
ha

ng
ed

 Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Z
on

e 
E

 -
A

O
C

 7
04

 

S
24

26
47

'1
6 

70
4S

B
00

20
1 

S
24

26
47

'1
6 

S
O

 
S

W
6

0
1

0
B

. 

70
4S

B
00

20
2 

S
24

26
47

'1
7 

I 
S

O
 

• 
S

W
60

10
B

 .
 

i' 
·
c
·
·
·
·
~
·
·
·
·
-
·
·
·
·
·
·
·
·
·
·
 

r 
...

.. 
L
.
~
 .
•
 ~
 .
•
•
•
.
.
•
 

70
4S

B
00

20
2 

S
24

26
47

'1
7 

S
O

 
i 

S
W

60
10

B
 •

 
7

0
4

S
B

0
0

2
0

2
8

2
4

2
6

4
7

:1
7

+
8

0
+

 s
W

6
0

i0
8

 I
 
.
.
 

S
E

LE
N

IU
M

 

S
O

D
IU

M
 

A
N

T
IM

O
N

Y
 

A
R

S
E

N
IC

 

B
A

R
IU

M
 

C
O

P
P

E
R

 

J 

48
0 

J 

0.
47

 
U

 

0.
59

 
J 

2.
9 

J 

0.
77

 

48
0 

J 
m

g/
kg

 

0.
47

 
U

J 
m

g/
kg

 
M

S
 

0.
59

 
J 

m
g/

kg
 

IB
 

2.
9 

J 
m

(J
Ik

g 
IB

 

0.
76

 
J 

..
 -

. -
•.

..
..

 _
.
_

 .•.•
. -

.•
..

..
..

..
 ~
 ..

.•
•
•
..

. 
rr

l~
/~

il
-L

M~
 

M
A

G
N

E
S

IU
M

 
.
,
 ..

. -
~
-
.
.
.
.
.
.
.
 
... 

. ..
...

...
...

...
. ;

 ...
•..

 -_
 •.•

...
 

17
0 

J _
. 
:r

rl
~/

~j
rv

1_
S 

5.·
S·"

i
J 

I 
m

g/
kg

 i
 M

S
 

M
A

N
G

A
N

E
S

E
 

"
' _

_
_

 
.
~
~
~
~
_
 
"
n

 

M
E

R
C

U
R

Y
 

N
IC

K
E

L 
.. 
~
 

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

.. ,
-..

. 
P

O
T

A
S

S
IU

M
 

S
O

D
IU

M
 

V
A

N
A

D
IU

M
 

Z
IN

C
 

Pa
g~

 
J O

f 
8 

-0.
04

9 
i -

X·
~O

.0
49

 
i' 

J·
;;;

g/
kg

i M
S

 

·L
o.
4~
_J
.J
.L
~·
~~
T 

J 
i'~

~/k
iTI

B 
i 

78
 

. 
J 

I 
78

 
I 

J 
. 

m
g/

kg
 i

lB
 

+'
-1

90
' .,

 .....
. J

 
19

0 
..
..
.T
.~
~(
JI
~~
1~
S 

1 .
2 

J 
1.

2 
U

 
I 

m
il/

kg
 •

 B
L 

1.
8 

J 
1.

8 
J 

...
 r

n~
!.

kg
.I

B 



r.;
H

'I"
""

f1
tL

L 
C

h
a

in
 o

f C
u

st
o

d
yl

 L
a

b
o

ra
to

ry
 A

n
a

ly
si

s 
F

o
rm

 
C

O
C

 T
ra

ck
in

g 
II:

 Z
E

7
0

4
-0

4
0

4
0

2
-0

1
 
r 

l.
Ib

o
ro

l 
I 

S
T

L 
{ 

.. 
... 

.ii.
 

p
r
o
~
 

S
n

-N
 ..

..
. : 

j-'
 

i 
~ 

1 
I 

I 
~~ 

La
b 

B
at

ch
/S

D
G

: 
h

a
rl

u
to

n
 N

a
vy

 C
om

pl
ex

 
Z

on
a 

E
, A

C
O

 7
1M

 
,,1

 
!2 

I T
A

T:
 

.. 
... 

;:
 

;:
 
J 

(
fU

o
9

J
 

P
ro

je
ct

 N
um

be
r: 

15
88

14
.P

M
.0

4 
7 

da
y 

.'"
 

, 
, 

, 
.. -

-
-

.. 
.. 

P
ro

je
cl

 U
an

.g
er

: 
I 

Q
A

 ..
..

..
..

 : 
3 

i 
* 

A
dd

 .
.
.
 : 

G
N

V
: 3

01
1 

&
N

 W
lU

ls
to

n 
R

d.
, G

ai
ne

sv
ille

, F
L 

32
60

5 
• 

I § 
II

 
-

I 
I I 

i 
I ;. 

I 
A

TL
: 

11
5 

P
er

lrn
el

8t
 C

en
te

r P
Ia

ce
N

E
, S

uK
a 

70
0,

 A
lla

nt
a,

 G
A

30
34

6-
12

7S
 

i 
S

en
d 

R
ep

or
t T

o:
 

se
e 

la
st

 D
ac

e 
01

 c
oe

 
ED

Do
 

C
N

C
fo

rm
at

 
e. 

!:'!
. 

!/!
. 

0 

I 
-

~ 
*:

; 
S

am
pl

e 
Do

 ..
..

 
C
"
'
~
T
1
_
 

~ 
.; 
jl

 
~ 

~. 
i~
 

S
a

m
p

la
lD

 
D

M
cr

ip
ilO

ll 
'Ii 

Ii 
>

 
C

om
m

en
ts

 
S

ta
tio

n 
10

 
B

og
in

 
E

nd
 

C
al

lo
ol

od
 

-.. 
::

It
' 

{O
) 

70
4S

B
00

10
1 

--
E

70
45

B
O

O
I 

.. 0
 

1 
¥

-L
tI

·_
a 
J ,

."
" 

SO
 

" 
X

 
X

 
X

 
X

 
... 

• 
70

45
B

O
O

I0
2 

,/
 

87
04

58
00

1 
3 

5 
II

-I
S

 -4
£

1
tJ

't
 0 

SO
 
, 

X
 

X
 

X
 

X
 

.
~
 

7
0

4
5

8
0

0
2

0
1

/ 
E

70
45

B
00

2 
0 

1 
1
t
/
-
4
S
~
 '~

.!
l 

0 
S

O
 

£ 
X

 
X

 
X

 
X

 
70

4S
B

O
O

20
2 

/ 
/ 

E
70

4S
B

00
2 

3 
5 

1~
~-
4z
..
hv
"l
> 

S
O

 
, 

X
 

X
 

X
 

X
 

If
 
i2

'''''
' 

70
4E

B
O

O
IM

I"
/ 

E
70

4E
B

oo
l 

II
/.
."
s~
/~
"f
'$
 

SQ
 
• 

X
 

X
 

X
 

X
 

EB
 

70
4T

B
O

O
IM

I 
L 

/E
7

0
4

T
B

O
O

I 
~
 

.~
. 

iJ 
S

Q
 

.J 
X

 
TB

 

R
el

ln
qu

bh
e<

l b
y.

 

_
B

,
L

a
b

:
 

D
at

aI
l'lm

o 
A

e
ln

q
u

lll
'e

d
 by

: 
C

at
e(

T
lm

o 

_ 
By

. 
S

hi
pp

ed
 v

ra
: 

U
P

S
 

F
ed

E
x 

H
an

d 
O

th
er

 T
ra

ck
ln

g'
:. _

_
_

 _ 

T
am

pe
'"t

""
'_

: _
_

_
_

 _ 

R
ac

ei
pt

E
xc

ep
tio

ns
; 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 _ 



cw
 --

f.J
IL

L 
C

ha
In

 o
f C

u
st

o
d

y I
 L

a
b

o
ra

to
ry

A
n

a
ly

sl
s 

F
or

m
 

vo
e.

 C
S\

!,'8
26

9B
1 

st
ar

'1
ar

d 
C

!'I
C

 v
ee

 lis
t 

S
V

O
C

! (
S

W
8

2
7

0
C

l 
st

an
da

rd
 C

N
C

 S
V

O
C

 li
st

 

P
es

tic
id

es
 C

SW
8Q

81
l 

st
an

da
rd

 C
N

C
 P

es
tic

id
e 

lis
t 

P
C

B
s 

CS
W

B0
82

) 
st

an
da

rd
 C

N
C

 P
C

B
 li

st
 

M
et

al
. (

SW
60

1 
OB

I 
st

an
da

rd
 C

N
C

 .m
et

al
s 

lis
t 

R
ec

e;
 

)c
:e

pt
io

ns
: 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 _ 

. 
U

 

C
O

C
 T

ra
ck

in
g 

#:
 Z

E
70

4-
04

04
02

'()
1 

pa
ge

 
• 2

 

R
ep

or
ts

 
H

er
b 

K
eI

Iy
IG

N
V

 -
1 

ha
rd

co
py

, 
1 

C
D

 
T

om
 B

ei
se

V
A

TL
 -

1 
C

D
 

B
ria

n 
C

ra
w

to
rd

lJ
A

J 
-

1 
C

D
 

H
er

b 
K

ell
y 

30
11

 S
W

 W
lII

is
to

n 
R

d 
G

ai
ne

sv
ille

, 
FL

 3
26

08
 

P
h:

 (
35

2)
 3

35
 -

58
77

 e
xl

.2
57

2 
Fa

x:
 (

35
2)

 2
71

 -
48

11
 

To
m

 S
el

se
l 

11
5 

P
er

im
et

er
 C

en
te

r P
la

ce
 N

E
, 

S
ui

te
 7

0
0

 
A

tla
nt

a,
 G

A
 3

03
46

-1
27

8 
P

h:
 (

77
0)

 6
04

 -
91

82
 e

xl
.3

87
 

Fa
x:

 (
77

0)
 6

04
 -

91
83

 

JA
Jo

ne
s 

-B
ria

n 
C

ra
w

fo
rd

 a
nd

 J
ed

 H
ea

m
es

 
C

H
2M

.J
on

es
, 

L
lC

 
C

ha
rle

st
on

 N
av

al
 C

om
pl

ex
 

18
49

 A
ve

nu
e 

F
 

N
or

th
 C

ha
rle

st
on

, 
SC

 2
94

05
 

...
 

~ 
'" 

l 
L· _

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 ~
~
I
 


	RFI Report Addendum, AOC 704, Zone E, Charleston Naval Complex SC (Aug 2002)

	Transmittal

	Certification

	Contents

	Acronyms and Abbreviations

	Introduction

	Site Setting

	Field Investigation and Data Validation

	COPC Screening

	COPC/COC Refinement

	Summary of Information Related to Site Closeout Issues

	Conclusions and Recommendations

	References

	Analytical Data Summary

	Data Validation



