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1. INTRODUCTION 

1.1 ZONE E ELECTRICAL VAULTS. 

Zone E is the site of the former Charleston Naval Shipyard Controlled Industrial Area. 

Zone E is located on flat, low-lying land, almost entirely covered with buildings and 

pavement. Several Zone E facilities are currently leased to private industrial clients. The 

electrical service vaults involved in this investigation are located throughout Zone E. 

1.2 ZONE E ELECTRIAL V AUL TS INVESTIGATION. 

During the interval between the RFI and the completion of the CMS, it was decided by 

Southern Division Naval Facilities Engineering Command (SOUTHDIV) that an 

investigation would be performed by Supervisor of Shipbuilding, Conversion and Repair, 

United States l~avy, Portsmouth Va. Environmental Detachment Charleston (DET). The 

objective of this investigation was to determine/delineate the extent of contamination in 

the Zone E electrical service vaults located adjacent to previously identified Areas of 

Concern (AOC) and/or Solid Waste Management Units (SWMU) and provide 

SOUTHDIV with resulting data and possible corrective measures. 

These service vaults are located adjacent to AOC and SWMUs with constituents of 

concern (COC) exceeding the limits specified by the United States Environmental 

Protection Agency (USEPA) Region III Risk Based Concentrations (RBCs). 

Contaminants of concern consist of Chromium, Cadmium, Nickel, Mercury, 

Trichlorethene, Volatile (VOC) and (SVOC) Semi-Volatile Organic Compounds, 

Arsenic, Barium, Vinyl Chloride, Tetrachloroethylene, Beryllium, and Lead. 



2. INVESTIGATION EXECUTION 

2.1 ACTIONS REOUIRED BY INVESTIGATION WORK PLAN. 

• Sample fluid from electrical service vaults located within 25 feet from an identified 

SWMU and/or AOC. 

• Develop site layout drawings. 

• Develop Work Plans required to define limits of contaminant removal, clean up 

criteria, and site actions. 

• Provide recommendations for Personal Protective Equipment (PPE) and Interim 

Remediation. 

• Determine alternatives to eliminate the infiltration of contaminates into the electrical 

service vaults. 

2.2 RESULTS OF ACTIONS. 

2.2.1 Fluid Within the Electrical Service Vaults. 

At the conclusion of the investigation, 60 electrical service vaults were sampled. A 

listing of the electrical service vaults and associated COCs are provided in Table 1. 

Laboratory reports for this sampling are provided in Appendix A. A matrix of lab reports 

are provided in Table 2. 

2.2.2 Site Layout Drawings. 

Site drawings of contaminated vaults are provided III Figures I and 2. This 

contamination is limited to: 

• Visual chromium contamination in electrical service vaults 7, 7 A, and 7B. 

• Beryllium contamination in electrical service vault 14. 

2 



2.2.3 Work Plans To Define Limits of Contaminant Removal. 

An investigation report titled "S WMU 25 Investigation Report" dated 24 September 

1998, has been submitted to SOUTHDIV which suggests interim remediation (IR) to 

stabilize the migration of contamination at SWMU 25. If the suggested IR is deemed 

necessary, the resulting work plan will define the limits of contaminant removal and site 

actions for electrical service vaults 7, 7A and 7B. 

Electrical service vault 14's beryllium contamination is theorized to be a result of 

migration of contaminants from AOC 576 where beryllium contamination was detected 

in groundwater samples. Electrical service vault 14 is not considered to be the source of 

contamination at AOC 576. The vault is currently used for its intended purpose. 

However, if the vault is ever abandoned, remedial action should be considered. Sampling 

of adjacent electrical service vaults revealed no additional vault beryllium contamination. 

2.2.4 Recommendations For Personal Protective Equipment And Interim 

Remediation. 

For entry into electrical service vaults 7, 7A, 7B, and 14: 

• Follow the requirements specified in an approved confined space entry program. 

• Don required safety equipment: Tyvek coveralls, respirator, boots, and nitrile gloves. 

• Isolate and tagoutllockout electrical power to the cables in the vault, if required. 

2.2.5 Alternatives to Eliminate The Infiltration of Contaminates. 

The statement of work requested that the Detachment determine alternatives to eliminate 

the infiltration of contamination into the electrical service vaults. 

Fluid analyzed from electrical service vaults 7, 7 A & 7B was below the EPA's RBC table 

for industrial applications. However, these vaults contain visible evidence of 

contamination. This evidence consists of yellow deposits consistent with chromium 
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contamination. The source of contamination at electrical service vault 7 and 7B is 

electrical senrice vault 7 A and associated cable conduits. An Investigation Report 

submitted to SOUTHDIV recommended the following protective measures for electrical 

service vault 7 A: 

• De-energize or re-route the electrical cables from electrical service vault 7 A. 

• Remove the existing electrical cables from electrical service vault 7 A. 

• Remove the cable conduits leading to and from electrical service vault 7 A. 

• Remove electrical service vault 7 A and backfill. 

Electrical service vaults 7 and 7B are currently used for their intended purpose. No IR 

measures are recommended. 

Electrical service vault 14's beryllium contamination is theorized to be a result of 

migration of contaminants from AOC 576. The table below summarizes the COCs AND 

Zone E background reference values at electrical service vault 14 which exceed the 

United States Environmental Protection Agency Region III Risk-Based Concentration 

Table for industrial limits. It should be noted that arsenic results at vault 14 are below the 

established Zone E background reference values. 

COC RESULT RBC IND LIMIT ZONE E BACKGRD 

4.3 PPM 3.8 PPM 23.9 PPM 
22.1 PPM 1.3 PPM 1.7 PPM 

The electrical service vaults adjacent to vault 14 have beryllium levels below RBC limits. 

The beryllium contamination of electrical vaults is limited to vault 14. Since this 

contamination is theorized to be a result of groundwater contamination migrating from 

AOC 576 (refer to section 6 of this report) and since this vault is currently used for its 

intended purpose, no IR measures are recommended. 

4 



2.3 PLAN MODIFICATIONS AND JUSTIFICATIONS. 

The Detachment's internal Work Plan indicated that fluid samples be taken inside the 

electrical vaults. However, several service vaults did not contain fluid. For these vaults, 

sludge samples were taken. 

Vault 64B could not be located. This vault is buried beneath several feet of run of 

crusher on the north side of Building 218. However, adjacent vaults 64 and 64C were 

sampled. The results of these adjacent vaults were acceptable. 

3. INVESTIGATION OUTCOME 

3.1 SITE CONDITIONS FOLLOWING COMPLETION OF WORK. 

Following completion of work on 21 September, i998, the DET had sampied 60 

electrical service vaults. Vault covers were removed and re-installed after completion of 

sampling. 

4. SAMPLING 

4.1 SAMPLING EVOLUTIONS AND RESULTS. 

4.1.1 Investigative Sampling. 

Laboratory results for the investigative sampling can be found in the Appendices of this 

report. Field sampling consisted of collecting fluid or sediment if no fluid was present. 

• Electrical service vauit sampling consisted of grab samples. 

5 



5. WASTE GENERATION 

5.1 HAZARDOUSIPOTENTIALL Y HAZARDOUS WASTE. 

No hazardous or potentially hazardous waste was generated during the accomplishment 

of this investigation. 

5.2 NON-HAZARDOUS WASTE. 

No non-hazardous waste was generated during the accomplishment of this investigation. 

6. CONCLUSIONS 

6.1 ELECTRICAL SERVICE V AUL TS. 

Proposed utility work in the Zone E electrical vaults does not meet the requirements 

specified in the Hazardous Waste Operations and Emergency Response regulation, 29 

Code of Federal Regulations (CFR) 1910.120. Therefore, personnel performing 

proposed utility work in these vaults are not required to be trained in accordance with 29 

CFR 1910.120. 

Zone E electrical vaults meet the definition of a confined space as specified by 29 CFR 

1910.146. The requirements of an established confined space program must be met prior 

to entry into these vaults. 

29 CFR 1910.333 states the selection and use of work practices to prevent electrical 

shock or other injuries resulting from either direct or indirect electrical contacts. These 

praciices should be foiiowed prior to entry into these vaults. 
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Of the 60 electrical service vaults sampled, only vault 14 exceeded the Environmental 

Protection ~A .. gency's Risk Based Concentration Table for Industrial Soil Ingestion linlits 

of the COCs listed in Table 1. Electrical service vault 14 is contaminated with beryllium. 

However, yellow deposits consistent with chromium contamination are visible in 

electrical service vaults 7, 7A, and 7B. Although these vaults do not exceed the RBC 

limit for chromium, vault 7A appears to be the source of contamination at SWMU 25. 

Ensafe Inc. performed a SWMU Manhole/Confined Space study which incorporates 

recommendations for electrical service vaults 7, 7A, and 7B. The results of this study are 

provided in Appendix B. 

Based on the visual observations, results of laboratory analytical results, and a review of 

applicable standards, the following actions should be considered: 

6.1.1 Electrical SerY'ice Vault 7A. 

Electrical service vault 7 A should be removed as recommended in paragraph 2.2.5 of this 

investigation report. Also, appropriate PPE as recommended in paragraph 2.2.4 should 

be worn by personnel entering vault 7 A. 

6,1.2 Electrical Service Vaults 7 and 7B. 

Electrical service vaults 7 and 7B are currently being used for their intended purpose. 

Appropriate PPE as recommended in paragraph 2.2.4 should be worn by personnel 

entering these vaults. 

6.1.3 Electrical Service Vault 14. 

Extensive soil sampling was performed in the areas adjacent to vault 14 during the Zone 

E Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI). The 

areas adjacent to vault 14 investigated during the RFI were SWMU 83, SWMU 84, AOC 
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574 and AOC 576. Appendix C provides the RFI Investigation Report for SWMU 83, 

S\VMU 84, and AOe 574. Appendix D provides the RFI Investigation Report for AOe 

576. 

AOC 576 is the site of a former oil and paint storehouse/print office. Operations were 

conducted from 1909 until 1930. No other information could be found regarding the 

operating practices of the storehouse or the print office. Materials of concern include 

inks, paints, metals, solvents, and petroleum hydrocarbons. AOC 576 site-specific 

evaluation is addressed in the Draft Zone E RCRA Facility Investigation Report. 

Analytical results of soil and groundwater sampling performed at SWMU 83, SWMU 84, 

and AOC 574 were below industrial/tap water RBC limits for beryllium. 

Analytical results of soil sampling performed at AOC 576 were below industrial RBC 

limits for beryllium. However, beryllium levels above tap water RBC limits were 

detected in one groundwater sample (NBCE57600i) in a shallow monitoring well located 

on the West Side of Building 80. This groundwater contamination is located adjacent to 

an electrical cable conduit which connects to electrical service vault 14. It is theorized 

that this groundwater has migrated contamination to vault 14. Over numerous years, this 

migration has caused a build-up of beryllium contamination in vault 14. The electrical 

service vaults adjacent to vault 14 were sampled and their beryllium levels are below 

RBC limits. The beryllium contamination of electrical vaults is limited to vault 14. 

Electrical service vault 14 is currently used for its intended purpose. Appropriate PPE as 

recommended in paragraph 2.2.4 should be worn by personnel entering this vault. If 

electrical service vault 14 is ever abandoned, remedial action should be considered. 

8 



FIGURES 

FIGURE 1: 

SITE LAYOUT DRAWING OF V AUL TS 7, 7 A, & 7B 

FIGURE 2: 

SITE LAYOUT DRAWINGS OF V AUL T 14 
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TABLES 

TABLE 1: 

MATRIX OF ELECTRICAL V AUL TS 

TABLE 2: 

MATRIX OF VAULT LAB REPORTS 



f f , 

MATRIX OF ELEC I RICAL VAULTS 

SITE cac ELECTRICAL SERVICE VAULTS 
SWMU25 CHROMIUM, CADMIUM, NICKEL 7A, 7, 7B 
SWMU65 CHROMIUM, MERCURY 19B, 19A, 19C,95E5,95E4,C4 
SWMU70 TRICI-ILORETHENE, CHROMIIUM, VOC 150, 15C, 7, 9B, 9 
SWMU84 ARSENIC 10, 110A, 12 
SWMU 102 BARIUM 640, fi4C, 64E 
SWMU 106 BARIUM 761, 76J, 76H 
SWMU 172 VINYL CHLORIDE NO SERVICE VAULTS OR CABLE CONDUIT WITHIN 25' 
AOC 538 ARSENIC MH13, MH11, MH15, 150, 15C, 9 
AOC 539 TRICHLORETHENE, CHROMIUM, VOC SAME A:3 AOC 538 
AOC 549 VOC, ARSENIC SAME AS SWMU 70 
AOC551 TRICHLORETHENE, TETRACHLOROETHYLENE 97, 103A, 95G, 002 
AOC 563 TRICHLORETHENE 6A, 6, MH44, MH48 
AOC569 TRICHLORETHENE, TETRACHLOROETHYLENE SAME AS AOC 570 
AOC 570 VOC, ARSENIC, LEAD 0016,0015,0017,52,54,56,4 
AOC 573 CADMIIUM 10A, 10, 12 
AOC576 VOC, BERYLLIUM 14 (BERYLLIUM ONLY IN 12, 16, & 0012) 
AOC580 ARSENIC DD12A, 0012" 0013, 005, 14 
AOC 583 VOC OD20, DCl19A, DD21 
AOC590 ARSENIC 64D, 64C, 64E 
AOC596 LEAD, MERCURY 64E,640,LP4A, LP5 
GRIDWELL 13 VOC NO SERVICE VAULTS OR CABLE CONDUIT WITHIN 25' 
GRIDWIELL 20 VOC NO SERVICE VAULTS OR CABLE CONDUIT WITHIN 25' 
GRIDWIELL 9 VOC 6413,64 
GRIDWIELL 17 VOC NO SERVICE VAULTS OR CABLE CONDUIT WITHIN 25' 
GRIDWELL24 VOC, LEAO NO SERVICE VAULTS OR CABLE CONDUIT WITHIN 25' 
GRIDWIELL 1 VOC 761-1,761 
GRIDWIELL 10 SVOC, TETRACHLOROETHYl.ENE 0010,009 
GRIDWELL25 SVOC NO SERVICE VAULTS OR CABLE CONDUIT WITHIN 25' 
GRIDWELL 2 ARSENIC 76J,761 
GRIDWIELL 3 ARSEIIIIC 76U, 76T, K2, K1A 
GRIDWELL 8 ARSEIIIIC 6eA,68 
GRIDWELL 18 ARSENlIC NO SERVICE VAULTS OR GABLE CONDUIT WITHIN 25' 

TABLE 1 



VAULT # 
4 
6 
7 
9 
10 
12 
14 
16 
52 
54 
56 
64 
68 
97 

103A 
10A 
15C 
150 
19A 
198 
19C 
64C 
640 
64E 
68A 
6A 
76H 
761 
76J 
76T 

, 
MATRIX OF VAUC I LAB REPORTS 

LAB REPORT # VAULT # LAB REPORT # 
SPORT 0808-7 76U SPORT 0797-10 

SPORT 0803-10 7A SPORT 0777-2 
SPORT 0777-1 & 0799-8 78 SPORT 0777-3 

SPORT 0777-7 95E4 SPORT 0803-6 
SPORT 0794-3 & 0799-6 95E5 SPORT 0803-5 

SPORT 0794-4, 0790-4 & 990019-1 95G SPORT 0792-9 
SPORT 0794-1 & 0799-5 98 SPORT 0777-5 

SPORT 990019-3 C4 SPORT 0803-7 
SPORT 0808-5 0010 SPORT 0799-2 
SPORT 0808-6 0012 SPORT 0799-10 & 990019-2 
SPORT 0792-2 0012A SPORT 0799-9 
SPORT 0797-2 0013 SPORT 0799-11 
SPORT 0797-7 0015 SPORT 0808-4 
SPORT 0792-6 0016 SPORT 0808-3 
SPORT 0792-7 0017 SPORT 0808-2 

SPORT 0794-2 & 0799-7 0019A SPORT 0792-3 
SPORT 0777-6 002 SPORT 0792-8 
SPORT 0811-2 0020 SPORT 0792-4 
SPORT0803-2 0021 SPORT 0792-5 
SPORT 0803-3 005 SPORT 0799-12 
SPORT 0803-4 009 SPORT 0799-1 

SPORT 0795-1 & 0797-3 K1A SPORT 0797-9 
SPORT 0795-2 K2 SPORT 0797-11 
SPORT 0795-3 LP4A SPORT 0795-5 
SPORT 0797-8 LP5 SPORT 0811-3 
SPORT 0803-9 MH11 SPORT 0777-8 

SPORT 0795-4 & 0797-1 MH13 SPORT 0777-10 
SPORT 0811-4 MH15 SPORT 0777-9 
SPORT 0797-6 MH44 SPORT 0803-11 

SPORT 0707-12 MH48 SPORT 0803-8 

TABLE 2 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Cerdllcadons 

,v/eeling today's needs with a vision/or tomorrow. 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS!llP-Portsmouth Detachment 

cc: NPWCOO197 Report Date: September 21, 1998 

Sample ID : SPORT0777-! 

LablD : 9809384-01 

Matrix : GroundH20 

Date Cal1eeted : 09111198 
Date Received : 09111198 
Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL RL Units DF 

Volatile OrgarJcs 
Appendix IX Volatiles ~ 55 items 
1,1,1,2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 

l,l,l-Trichloroethane U ND 0.200 1.00 ugll 1.0 

1,1,2,2-Tetrachloroethane U NO 0.500 1.00 ugll 1.0 

1,1.2-Trichloroethane U ND 0.400 1.00 ugll 1.0 

1.1-Dichloroethane U ND 0.400 1.00 ugll 1.0 

1.1-Dichloroethylene U NO 0.700 1.00 ugll 1.0 

1,2,3-Trichloropropane U NO 0.500 1.00 ugll 1.0 

1,2-Dibromo-3-chloropropane U NO 0.600 1.00 ugll 1.0 

1,2-Dibromoethane U ND 0.400 1.00 ugll 1.0 

1t 2-Dichlorobenzene U NO 0.400 1.00 ugll 1.0 

1,2-Dichloroethane U ND 0.200 1.00 ugll 1.0 

1.2-DichloropropulJe U ND nON> ' on ugtl 1.0 ........ vv LUV 

1.2-cis-Dkhloroethylene U NO 0.700 1.00 ugll 1.0 

1,2-trans-Dichloroethylene U NO 0.700 1.00 ugll 1.0 

2-Butanone U NO 5.90 5.90 ugll 1.0 

2-Hexanone U ND 3.20 5.00 ugll 1.0 

4-Methyl-2-pentanone U NO 1.60 5.00 ugll 1.0 

Acetone U NO 3.70 5.00 ugll 1.0 

Acetonicrile U NO 15.6 25.0 ugll 1.0 

Acrolein U NO 8.90 10.0 ugll 1.0 

Acrylonitrile V ND o on o .• v 10.0 ugtl 1.0 

Allyl Chloride U ND 2.10 5.00 ugll 1.0 

Benzene U ND 0.300 1.00 ugll 1.0 

Bromoform U ND 0.400 1.00 ugll 1.0 

Carbon Disulfide U ND 1.80 5.00 ugll 1.0 

Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 

Chlorobenzene U NO 0.300 1.00 ugll 1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

o Pnnted un re(.:yclcd paper. 

STATE GEL EPI 
R.. E871S6I87294 £87472187458 
NC 233 
sc 
1N 

iOi20 
02934 

10582 
02934 

Page lof3 

Analyst Date Time Batch M 

JEB 09114198 1653 13 1084 1 

1111 ~II om 11m 1111 ~~ 
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GENERAL ENGINEERING LABORATORIES Laboratory c._ .... 
,V/eeling today's needs with a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCOO 197 Report Date: September 21. 1998 

Sample ID : SPORT0777=1 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomerhane 
Chloroethane 
Chloroform 
Chloroprene 

Dibromomethane 
Dichlorobromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isobutyl Alcohol 
Methacryloniuile 
Methyl Bromide 
Methyl Chloride 
Methyl Iodide 
Methyl Methactylate 

Methylene Chloride 

Propionitrile 
Styrene 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl chloride 
Xylenes (TOTAL) 

bis(2-Chloromethy1ethyl)ether 

cis-I.3-Dichloropropylene 
trans-I.3-Dich1oropropylene 
trans-l ,4~Dichloro-2-butene 

Surrogate Recovery 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

U ND 0.300 1.00 ugll 1.0 

U ND 0.300 1.00 ugll 1.0 
U ND 0.700 1.00 ugll 1.0 
U ND 0.100 20.0 ugll 1.0 

U ND 0.200 1.00 ugll 1.0 
U ND 0.400 1.00 ugl1 1.0 

U ND 1.20 1.20 ugll 1.0 
U ND 0.300 1.00 ugll 1.0 

U NO 36.0 36.0 ugll 1.0 
U ND 3.80 5.00 ugll 1.0 
U ND 0.300 1.00 ugll 1.0 
U ND 0.200 1.00 ugll 1.0 
U ND 5.20 5.20 ugll 1.0 
U ND 3.90 5.00 ugll 1.0 
U ND 1.20 1.20 ugll 1.0 

U ND 2.60 10.0 ugll 1.0 
U ND 0.200 1.00 ugll 1.0 
U ND 0.700 1.00 ugll 1.0 
U ND 0.500 1.00 ugll 1.0 
I) ND f\ .. nn 1.00 ugll 1.0 v.ovv 

U ND 1.70 1.70 ugll 1.0 
U ND 1.80 5.00 ugll 1.0 
U ND 0.400 1.00 ugll 1.0 
U ND 0.620 2.00 ugll 1.0 
U ND 5.09 10.0 ugll 1.0 
U ND 0.300 1.00 ugll 1.0 
U ND 0.300 1.00 ugll 1.0 
U ND 2.80 5.00 ugll 1.0 

Test Percent% Acceptable Limits 

APP 9 VOA-8260B 83.3 (60.2 - 139.) 
APP 9 VOA-8260B 83.9 (70.6 - 152.) 
APP 9 VOA-8260B 102. (68.4 - 135.) 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 
.". I." Prlfll<!U 011 rel:;.cJcd paper. 

STATE GEL BPI 
R. E87lS&87294 E87472187458 
NC 233 
sc 
111 

iOl20 
02934 

Analyst Date 

10582 
02934 
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Time Batch M 

JEB 09/14/98 1653 131084 1 
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Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
J4eeting todav's needs with a l'isioll for romorrow. 

Supervisor of Ship Building & Conversion 
SVPSHIP~Pon5mouth Detachment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 21. 1998 

Sample 10 : SPORT0777-! 

Surrogate Recovery Test Percent% Acceptable Limits 

M=Method Method-Description 

MI EPA 8260B 

Notes: 
The qualifiers in this report are defined as follows: 
ND indicates that the analyte was not detected at a concentration gr"..ater than the detection limit. 

lAboratory Certifkatioas 

STATE GEL £PI 
FL E871S6I87294 E874721874S8 
NC 233 
sc 10120 10582 

02934 02934 

Page 30f3 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

~"'~ •• ;"\ Il..~"\)_ .. ~ 
~AJ\,\lN\ I ..& ll\,W\.QM 

Reviewe By 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 ,., 
t.~ Primeu un recydeu paper. 

*9809384-0\* 



GENERAL ENGINEERING LABORATORIES Laboratory Certifications 
,Heeling TOday's needs willi a vision for tomorrow. 

Oient: 

Contact: 

Supervisor of Ship Building & Conversion 
SUPSIDP-Ponsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Mr. B ill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCoo 197 

Sample ID 

LabID 

Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Repon Date: September 21. 1998 

: SPORT0777-2 

: 9809384-02 

: TCLP 
: 09111198 
: 09111198 
: Routine 

: Client 

Parameter Qualifier Result DL RL Units 
----- -----------------------------

Gen~rru Chemistry 
Chromium. Hexavalent 16.8 

The following prep procedures were performed: 
TCLP Prep for Metals 

M=Metbod 

Ml 

M2 

Notes: 
The qUalifiers in this report are defined as follows: 

0.600 

Method-Description 

EPA 7196 

EPA 1311 

1.00 mg/l 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

STATE GEL EPI 
f1. E87IS6I87294 E874721874S8 
NC 233 
SC 
1N 

tOI2e 
02934 

10582 
02934 

Page 1 of 1 

OF Analyst Dale Time Batch M 

100 BIR 09/11198 1750 131068 1 

IL 09/15198 1030 131132 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit . 

• indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 
any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed y 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 o Primed on rccycl~d paper. 

*9809384-02* 
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GENERAL ENGINEERING LABORATORIES Laboratory Certiflcatiom 

Client: 

Contact: 

Meeting today's needs with a vision/or romorrow. 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCOOl97 

Sarople ID 

LablD 
Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifier Result 

MeUili .A..ru:.!ysi.; 

Silver J 2.23 
Arsenic U NO 
Barium 19.3 
Beryllium U NO 
Cadmium J 0.862 
Cobalt J 0.743 
Chromium 17200 
Copper 7.50 
Nickel U ND 
Lead 23.5 
Antimony J 4.22 
Selenium U ND 
Thallium U NO 
Vanadium J 0.646 
Zinc 47.8 

Report Date: September 21. 1998 

: SPORT0777 -2 

: 9809384-03 

: GroundH20 
: 09111198 
: 09111/98 

: Routine 
: Client 

DL 

0.730 
4.51 

0.510 
0.260 
0.440 

0.690 
0.560 

1.04 

1.29 
1.59 
3.94 
2.71 
3,08 

0.590 

1.59 

RL 

5.00 
5.00 
5.00 
5.00 
5.00 

5.00 
5.00 

5.00 
5.00 
5.00 

10.0 
5.00 
10.0 
5.00 
5.00 

Unils DF 

ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 10 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 

ugll 1.0 
ugll 1.0 
ugll \.0 
ugll 1.0 
ugll ' ~ ,.V 

ugll 1.0 
ugll 1.0 

The following prep procedures were performed: 
TRACE 

M=Method 

MI 
M2 

Method-Description 

EPA 60lOA 
EPA 3005 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 ,., It" Prlnt~d lin recyded papt.:r. 

Sf ATE GEL EPI 
FL E87156J87294 £87472/87458 
NC 233 
SC !O!2Q IOS82 
IN 02934 02934 

Page lof2 

Analyst Date Time Batch M 

MBL 09114/98 1537 131077 I 

FGD 09114/98 1230 131077 2 

"9809384-03" 



Client: 

Contact: 

Project Description: 

cc: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
Meeting TOday's needs with a vision for tomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Ponsmouth Detachment-Env. 

1899 Nonh Hobson Ave. 

NOM Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Ponsmouth Detachment 

Repon Date: September 21. 1998 

Sample ID , ~DI'\D"T'I"I"'''7''' '" 
• "" ............ .LVI II· .. 

M=Method Method-Description 

Notes: 

The qualifiers in this report are definea as follows: 
NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

Labontory Certifications 

STATE GEL EPl 
FL E871S6i87294 E874721874S8 
NC 233 
SC 
1N 

10120 
02934 

10582 
02934 

Page 20f2 

J indicates presence of analyte at a concentration less than the reporting hmit (RL) and greater than the detection Iimi[ (DL). 

U indicates rhat the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance wilh General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 ..... ..... Pnnred on recycled paper. 

*9809384-03* 
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GENERAL ENGINEERING LABORATORIES Laboratory Cutillatioas 
,\fleeting today's needs ~J;'ith a vision/or tomorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 21. 1998 

Sample ID : SPORT0777-3 

LabID : 9809384-04 
Matrix : OroundH20 
Date Collected : 09111198 
Date Received : 09111198 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units OF 

Metals Analysis 
Silver J 1.95 0.730 5.00 ugll 1.0 
Arsenic U ND 4.51 5.00 ugll 1.0 
Barium 70.9 0.510 5.00 ugll 1.0 
Beryllium U NO 0.260 5.00 ugll 1.0 
Cadmium J 2.60 0.440 5.00 ugll 1.0 
Cobalt J 1.22 0.690 5.00 ugll 1.0 
Chromium 459 0.560 5.00 ugll 1.0 
Copper 33.9 1.04 5.00 ugll 1.0 
Nickel 5.98 1.29 5.00 ugll 1.0 
Lead 127 1.59 5.00 ugll 1.0 
Antimony U NO 3.94 10.0 ugll 1.0 
Selenium U NO 2.71 5.00 ugll 1.0 
Thallium U ND ' AD 

,nn 
,;I.va IV.V Ugti 1.0 

Vanadium J 1.59 0.590 5.00 ugll 1.0 
Zinc 118 1.59 5.00 ugll 1.0 

The following prep procedures were performed: 
TRACE 

M=Method 

MI 
M2 

EPA60lOA 
EPA 3005 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 o Printed on recycled paper. 

STATE GEL EPI 
FL E87156187294 E874721874S8 
NC 233 
sc 10120 
1N 02934 

10582 
02934 

Page lof2 

Analyst Date Time Batch M 

MBL 09114198 1543 131077 I 

FOD 09114198 1230 131 077 2 

II~~II~~ 
*9809384-04* 



Client 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
lv/eellJlg today's needs u;ith a I;isioll/or tomorrow. 

Supervisor of Ship Building & Conversion 

SuPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 

Me. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 21. 1998 

Sample ID : SPORT0777-3 

M=Method Method-Description 

Notes: 
The qualifiers in this report are defined as follows: 

ND indicates that the analyte was not detected at a concenttation greater than the detection limit. 

Labontory Certificalions 
STATE GEL EPI 
H.. ES7t56J87294 E87472J87458 
NC 233 
sc 10120 
TN 02934 

i0582 
02934 

Page 2of2 

J indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection limit (DL). 

U indicates that the an.alyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

POBox 30712 • Charleston. SC 29417 - 2040 Savage Road' 29414 

(843) 556-8171 - Fax (843) 766-1178 
ft 
I.~ Printed on recycled paper. 

*9809384-04* 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Cettiticadons 

Ivleeting today's needs with a vision for tomorrm~~ 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

Contact: 

North Charleston, South Carolina 29405-2106 

Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc; NPWCOOl97 

SampleID 

LabID 

Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Qualifier Result 

V nI.tile Organics 

Appendix IX Volatiles - 55 items 
1,1,1,2-Tetrachloroethane U NO 
1.1,1-Trichloroethane U ND 
1,1,2,2-Tetrachloroethane U ND 

I, I ,2-Trichloroethane U NO 
l,l-Dichloroethane U NO 
1,1-Dichloroethylene U NO 
1,2,3-Trichloropropane U NO 

1,2-Dibromo-3-chloropropane U NO 
1.2-Dibromoethane U NO 
1,2-Dichlorobenzene U ND 
1.2-Dichloroethane U NO 
1.2-Dichloropropane U ND 
1.2-cis-Dichloroethylene U NO 
1.2-trans-Dichloroethylene U NO 
2-Butanone 12.7 

2-Hexanone U NO 
4-Methyl-2-pentanone U NO 
Acetone 16.4 
Acetonitrile U NO 
Acrolein U NO 
Acrylonitrile U NO 
Allyl Chloride U NO 
Benzene U NO 
Bromofonn U ND 

Carbon Disulfide U ND 

Carbon Tetrachloride U NO 
Chlorobenzene U ND 

Report Date: September 21, 1998 

: SPORT0777-4 

: 9809384-05 

: GroundH20 

: 09111/98 
: 09111198 
: Routine 
: Client 

DL 

0.300 

0.200 

0.500 

0.400 

0.400 

0.700 

0.500 

0.600 
Q.400 

0.400 

0.200 

0.200 

0.700 
0.700 

5.90 

3.20 

1.60 

3.70 

15.6 

8.90 

8.20 

2.10 
0.300 

0.400 

1.80 

0.200 

0.300 

RL 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 

5.90 

5.00 

5.00 

5.00 

25.0 

10.0 
,nn 
lU.U 

5.00 

1.00 

1.00 

5.00 

1.00 

1.00 

Units 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 
ugll 
ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

uS/I 
ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

STATE GEL EPI 
FL E87156187294 E87472187458 
NC 233 
SC !O!20 10582 
11< 02934 02934 

Page lof3 

DF Analyst Date Time Batch M 

1.0 TCL 09114198 1747 131146 I 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 *9809384-05* 
ft ,-;t Prllll<:tl un n::l,:ydcu pLlpt:T. 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certiflc:atiom 

J-Ieeting coda." 's needs Ivirh a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 

Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCoo197 Report Date: September 21.1998 

Sample ID ; SPORT0777-4 

Parameter Qualifier Result DL RL Units DF 

Chlorod.ibromomethane U NO 0.300 1.00 ugll 1.0 

Chloroerhane U ND 0.300 1.00 ugll 1.0 

Chloroform U NO 0.700 1.00 ugll 1.0 

Chloroprene U NO 0.100 20.0 ugll 1.0 

Dibromomethane U NO 0.200 1.00 ugll 1.0 

Dichlorobromomethane U NO 0.400 1.00 ugll 1.0 

Dichlorodifluoromethane U NO 1.20 1.20 ugll 1.0 

Ethy1benzene U NO 0.300 1.00 ugll 1.0 

Isobutyl Alcohol U ND 36.0 36.0 ugll 1.0 

Methacrylonitriie U NO 3.80 5.00 ugll 1.0 

Methyl Bromide U ND 0.300 1.00 ugll 1.0 

Methyl Chloride U ND 0.200 1.00 ugll 1.0 

Methyl Iodide U NO 5.20 5.20 ugll 1.0 

Methyl Methacrylate U NO 3.90 5.00 ugll 1.0 

Methylene Chloride 13.5 1.20 1.20 ugll 1.0 

Propionitrile U ND 2.60 10.0 ugll 1.0 

Styrene U ND 0.200 1.00 ugll 1.0 

Tetrachloroethylene U NO 0.700 1.00 ugll 1.0 

Toluene J 0.510 0.500 1.00 ugll 1.0 
TriChloroethylene U NO n<~ , An 

Ugli 1.0 v.uvv LVU 

Trichlorofluoromethane U NO 1.70 1.70 ugll 1.0 
Vinyl Acetate U ND 1.80 5.00 ugll 1.0 
Vinyl chloride U NO 0.400 1.00 ugll 1.0 

Xy1enes (TOTAL) U NO 0.620 2.00 ugll 1.0 

bis(2-Ch10romethy1ethy1)ether U NO 5.09 10.0 ugll 1.0 

cis+l.3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 

trans-1.3-Dich10ropropy1ene U ND 0.300 1.00 ugll 1.0 
trans-} ,4-Dichloro-2-butene U NO 2.80 5.00 ugll 1.0 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 VOA-8260B 85.8 (60.2 - 139.) 
Dibromotluoromethane APP 9 VOA-8260B 103. (70.6 - 152.) 
To1uene-d8 APP 9 VOA-8260B 93.2 (68.4 - 135.) 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 o Pnnld on rCl:ydcd rarer. 

STAlE GEL £PI 
FL E87IS6I87294 E874721874S8 
NC 233 
sc 
1N 

10120 
02934 

Analyst Date 

10582 
02934 

Page 20f3 

Time Batch M 

TCL 09/14198 1747 131146 1 
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Client: 

Contact: 
Project Description: 

cc: NPWCOO197 

GENERAL ENGThffiEruNG LABORATORffiS 
,'v!eetlllg {oelay's !leeds >vilh a dsiollfor tomorrow. 

Supervisor of Ship Building & Conversion 
SUPSIflP·Portsmouth Detachment·Env. 

1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 
SUPS HIP-Portsmouth Detachment 

Report Date: September 21, 1998 

Sample ID : SPORT0777-4 

Surrogate Recovery Tes! 

M=Method 

MI 

Notes: 

--_._--

The qualifiers in this report are defined as follows: 

Percent% Acceptable Limits 

Method-Description 

EPA 8260B 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory CertiflcadOlll 

STATE GEL EPI 
FL E87156187294 E87472187458 
NC 233 
sc 
TN 

lQl20 
02934 

105&2 
02934 

Page 30f3 

J indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 

standard operating procedures. Piease direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Reviewe By 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 ,. 
'-;t Pnm.:t1 nn n:cycl~t1 p;!p~r 

*9809384-05' 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certifications 

,'I,leering roday's needs WillI a ~'ision for tomorrm..,: 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP·Portsmouth Detachment-Env. 
1899 North Hobson Ave. 

Contact: 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description; SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 

Sample ID 

LabID 

Matrix 

Date Collected 

Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Volatile Organics 
Appendix IX Volatiles - 55 items 
1,1,1.2-Tetrachloroethane U NO 

1.1.1-Trichloroethane U NO 

1.1.2,2-Tetrachloroethane U ND 

1.1.2-Trichloroethane U NO 
1.1-Dichloroethane U NO 
I.I-Dichloroethylene U NO 

1.2.3-Trichloropropane U NO 

1.2-Dibromo-3-chloropropane U ND 

1.2-Dibromoethane U NO 

tt2-Dichlorobenzene U NO 
l,2-Dichloroethane U NO 
l.2-Dichloropropane U NO 
1.2-ci s-Die hloroethylene U NO 
l,2-trans-Dichloroethylene U ND 
2-Butanone U ND 

2-Hexanone U NO 
4-Methyl-2-pentanone U NO 
Acetone U ND 
Acetonitrile U NO 
Acrolein U NO 

Acrylonitrile U .~ 
,,~ 

Allyl Chloride U NO 
Benzene U NO 

Bromofonn U NO 

Carbon Disulfide U NO 

Carbon Tetrachloride U ND 

Chlorobenzene U NO 

Report Date: September 21. 1998 

: SI'ORT0777-5 

: 9809384-06 
: GroundH20 

: 09111198 
: 0911 1/98 
: Routine 

: Client 

DL 

0.300 

0.200 

0.500 

0.400 

0.400 

0.700 

0.500 

0.600 

0.400 

0.400 

0.200 
no~ v._vv 

0.700 

0.700 

5.90 

3.20 

\.60 

3.70 
15.6 

8.90 
Don 
O • .4V 

2.10 
0.300 

0.400 

1.80 

0.200 

0.300 

RL 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
, nn .. ~ 
1.00 

1.00 

5.90 

5.00 

5.00 

5.00 
25.0 

10.0 
,nn 
IV.V 

5.00 

\.00 

1.00 

5.00 

1.00 

1.00 

Units 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 
ugll 

ugll 

ugll 

ugll 

ugll 
ugll 

ugrl 
ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

STATE GEL EPI 
FL E87136187294 E874721874S8 
NC 233 
SC 10120 10582 
TN 02934 029J4 

Page lof4 

DF Analyst Date Time Batch M 

1.0 TCL 09/14198 1819 131146 I 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

P a Box 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 *9809384-06' 

"" t.J Printed un recycled paper. 
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GENERAL ENGINEERING LABORATORIES 
A1eerillg today's needs witll a vision jor tomorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 21. 1998 

Laboratory Certllications 
STATE GEL EPI 
FL E87IS6I87294 E874721874S8 
NC 233 
SC 
'IN 

HU2a 
02934 

10581 
02934 

Page 2of4 

Sample 10 : SPORT0777-5 

Parameter Qualifier Result DL RL Units DF Analyst Dale Time Batch M 

Chlorodibromomethane U NO 0.300 1.00 ugll 1.0 
Chloroethane U NO 0.300 1.00 ugll 1.0 TCL 09/14/98 1819 131146 1 
Chloroform U NO 0.700 1.00 ugll 1.0 
Chloroprene U NO 0.100 20.0 ugll 1.0 

Dibromomethane U NO 0.200 1.00 ugll 1.0 
Dichlorobromomethane U NO 0.400 1.00 ugll 1.0 
Dichlorodifluowmernane U NO 1.20 1.20 ugll 1.0 
Ethylbenzene U NO 0.300 1.00 ugll 1.0 
Isobutyl Alcohol U NO 36.0 36.0 ugll 1.0 
Methacrylonitrile U NO 3.80 5.00 ugll 1.0 
Methyl Bromide U NO 0.300 1.00 ugll 1.0 
Methyl Chloride U NO 0.200 1.00 ugll 1.0 
Methyl Iodide U NO 5.20 5.20 ugll 1.0 
Methyl Methacrylate U NO 3.90 5.00 ugll 1.0 
Methylene Chloride 4.38 1.20 1.20 ugll 1.0 
Propionitrile U NO 2.60 10.0 ugll 1.0 
Styrene U NO 0.200 1.00 ugll 1.0 
Tetrachloroethylene U NO 0.700 1.00 ugll 1.0 
Toluene U NO 0.500 1.00 ugll 1.0 
Trichloroethylene U ND 0.600 ,~ ugli 1.0 .. ~ 
Trichlorofluoromethane U NO 1.70 1.70 ugll 1.0 
Vinyl Acetate U NO 1.80 5.00 ugll 1.0 
Vinyl chloride U NO 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U NO 0.620 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U NO 5.09 10.0 ugll 1.0 
cis-l,3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 
trans-l,3-Dichloropropylcne U NO 0.300 1.00 ugll 1.0 
trans-IA-Dichloro-2-butene U NO 2.80 5.00 ugll 1.0 

Metals Analysis 

Silver ] 0.976 0.730 5.00 ugll 1.0 MBL 09114198 1548 131077 2 
Arsenic U NO 4.51 5.00 ugll 1.0 
Barium 19.7 0.510 5.00 ugll 1.0 
Beryllium U NO 0.260 5.00 ugll 1.0 
Cadmium ] 0.548 0.440 5.00 ugll 1.0 
Cobalt U NO 0.690 5.00 ugll 1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 *9809384-06* 
ft t.;t Printed llll recycled papo::r. 



"'-

GENERAL ENGINEERING LABORATORIES 
Labontory Certilicadoru 

Meeting wday's needs H'ith a vision jor tomorrow. 

Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Mr. Bill Hiers 

SUPSHIP-Portsmouth Detachment 

Report Date: September 21, 1998 

SampleID : SPORT0777-5 

Parameter 

Chromium 
Copper 

Nickel 

lead 

Antimony 

Selenium 

Thallium 
Vanadium 

Zinc 

Qualifier 

u 

u 
u 
U 
J 

Result 

8.39 

27.2 

ND 

62.5 

ND 
ND 

NO 
2.15 

306 

The following prep procedures were performed: 
TRACE 

DL RL 

0.560 5.00 

1.04 5.00 

1.29 5.00 

1.59 5.00 

3.94 10.0 

2.71 5.00 

3.08 10.0 

0.590 5.00 

1.59 5.00 

Units 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 
ugll 

ugll 

ugll 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene 

Dibromofluoromethane 
Toluene-d8 

M=Method 

APP 9 VOA-8260B 85.9 

APP 9 VOA-8260B 99.3 

APP 9 VOA-8260B 92.7 

Method-Description 

(60.2 - 139.) 

(70.6 - 152.) 
(68.4 - 135.) 

DF 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

STATE GEL EPI 
FL E87156187294 E87472187458 
NC 233 
SC 
1N 

lCl20 
02934 

In., ..... ... ,., ... ", 
02934 

Page 3 of4 

Analyst Date Time Batch M 

MBl 09114198 1548 131077 2 

FGD 09114/98 1230 131077 3 

------------------------------- ----------------------------------------
MI 

M2 

M3 

Notes: 
The qualifiers in this report are defined as follows: 

EPA 8260B 

EPA60IOA 

EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 
,., indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

"'-I.~ Printed on re<.:~dcd p<lper. 

*9809384-06* 



Client: 

Contact' 
Project Description: 

cc: NPWCOO 197 

GENERAL ENGThffiEIDNG LABORATOrurnS 
,'deering roday's needs H,'ith a visioll/or tomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Ponsmouth Detachment 

Report Date: September 21, 1998 

Sample ID ; SPORT0777-5 

M=Method 

This data [epen has been prepared and reviewed 

in accordance with General Engineering LaboralOries 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386 . 

....JJ(\ '" ,,' ~~" 1J •••• , . 
---=-'::J...''''t'''''''''UHY~''''':'''''''''''''''''I''V''>.A.=NJO."g'''..I'''''1l----­
Reviewed By 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1 178 
ft 
t.~ PruHed lHl rt'l:ycJ.:J paper. 

Laboratory Certifications 

STATE GEL EPI 
FL E87!S6I87294 E87472il!7458 
NC 233 
SC 
1N 

10l2.Q 
02934 

'9809384-06' 

02934 

Page 40f4 



GENERAL ENGINEERING LABORATORIES 
Laborlltory CertHlcatiOlll 

J\4eering today's needs with a .'Isian for tomorrow. STATE GEL EPI 
A. E87156i87294 E87472ill7458' 
NC 233 
SC !0l20 10582 
1N 02934 02934 

Client: Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCOO197 Report Date: September 21. 1998 Page 1 of 4 

Sample ID : SPORT0777-6 
labID : 9809384-07 

Matrix : GroundH20 

Date Collected : 09111198 
Date Received : 09/11198 
Priority : Routine 

Collector : Client 

Parameter Qualifier Result Dl RL Units DF Analyst Date Time Batch M 

VoiaLile Organics 

Appendix IX Volatiles - 55 items 

..... 1.1.1.2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 TCl 09114198 1851 131146 I 

1.1.1-Trichloroethane U NO 0.200 1.00 ugll 1.0 

1.1.2.2-Tetrachloroethane U NO 0.500 1.00 ugll 1.0 

1.1.2-Trichloroethane U NO 0.400 1.00 ugll 1.0 

l,l-Dichloroethane U NO 0.400 1.00 ugll 1.0 

1.1-Dichloroethylene U NO 0.700 1.00 ugll 1.0 

1.2.3-Trichloropropane U ND 0.500 1.00 ugll 1.0 

1.2-0ibromo-3-chloropropane U NO 0.600 1.00 ugll 1.0 

1.2-Dibromoethane U NO 0.400 1.00 ugll 1.0 

tt2-Dichlorobenzene U NO 0.400 1.00 ugll 1.0 

1.2-Dichloroethane U NO 0.200 1.00 ugll 1.0 
1.2-Dichloronrnn:mf" U ND n"~ • nn ugll • n 

, - -----r--r--- V.6.VV L~ LV 

l,2-cis-Dichloroethylene U NO 0.700 1.00 ugll 1.0 

1.2-trans-Oichloroethylene U NO 0.700 1.00 ugll 1.0 

2-Butanone U NO 5.90 5.90 ugll 1.0 

2-Hexanone U NO 3.20 5.00 ugll 1.0 

4-Methyl-2-pentanone U NO 1.60 5.00 ugll 1.0 

Acetone U ND 3.70 5.00 ugll 1.0 

Acetonitrile U ND 15.6 25.0 ugll 1.0 

Acrolein U NO 8.90 10.0 ugll 1.0 

Acry!opJ!ri!e U ,~ OM iV.O ugti LO 'w o . ..:.u 

Allyl Chloride U NO 2.10 5.00 ugll 1.0 

Benzene U NO 0.300 1.00 ugll 1.0 

Bromofonn U ND 0.400 1.00 ugll 1.0 

Carbon Disulfide U NO 1.80 5.00 ugll 1.0 

R' Carbon Tetrachloride U NO 0.200 1.00 ugll 1.0 

"" Chlorobenzene U NO 0.300 1.00 ugll 1.0 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 I ""IIIIIIIIII~ II"II"III~IIIIIIIIIIIII"IIII~ 11111111 
(843) 556-8l7l· Fax (843) 766-1178 *9809384-07* 

". I.., Printed on I\'c}detJ p<lpcr. 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCool97 Report Date: September 21. 1998 

Laboratory Certificadoas 

STATE GEL EPI 
R. 00156187294 E8747211!7458 
NC 233 
sc 
TN 

10120 
02934 

10582 
02934 

Page 20f4 

Sample ID : SPORT0777-6 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 

Chloroethane U ND 0.300 1.00 ugll 1.0 TCL 09/14198 1851 131146 I 

Chloroform U NO 0.700 1.00 ugll 1.0 
Chloroprene U ND 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 

Dichlorobromomethane U NO 0.400 1.00 ugll 1.0 

Did-Jorodifluoromethane U NU 1.20 1.20 ugll 1.0 

Ethylbenzene U ND 0.300 1.00 ugll 1.0 

Isobutyl Alcohol U ND 36.0 36.0 ugll 1.0 

Methacrylonitrile U NO 3.80 5.00 ugll 1.0 

Methyl Bromide U ND 0.300 1.00 ugll 1.0 

Methyl Chloride U ND 0.200 1.00 ugll 1.0 

Methyl Iodide U ND 5.20 5.20 ugll 1.0 

Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 

Methylene Chloride 4.95 1.20 1.20 ugll 1.0 

Propionitrile U NO 2.60 10.0 ugll 1.0 

Styrene U ND 0.200 1.00 ugll 1.0 

Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 
Toluene U ND 0.500 1.00 ugll 1.0 
Trichloroethylene U ND 0.600 ,~ 

,.~ ug/1 1.0 
Trichlorofluoromethane U ND 1.70 1.70 ugll 1.0 
Vinyl Acetate U NO 1.80 5.00 ugll 1.0 

Vinyl chloride U ND 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U NO 0.620 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U ND 5.09 10.0 ugll 1.0 
cis-l.3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 
trans-l,3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans-l.4-Dichloro-2-butene U ND 2.80 5.00 ugll 1.0 

Metals Analysis 

Silver J 2.01 0.730 5.00 ugll 1.0 MBL 09/14198 1554 131077 2 

Arsenic U NO 4.51 5.00 ugll 1.0 
Barium 37.6 0.510 5.00 ugll 1.0 
Beryllium U NO 0.260 5.00 ugll 1.0 
Cadmium J 1.50 0.440 5.00 ugll 1.0 
Cobalt J 1.26 0.690 5.00 ugll 1.0 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 *9809384-07" ... 
I.~ Printed"ll n:cyclct.! p<lp.:r. 



GENERAL ENGINEERING LABORATORIES 
IVJeering today's needs witli a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

ee: NPWCOO197 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detaehment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP·Ponsmouth Detachment 

Report Date: September 21. 1998 

Sample lD : SPORT0777-6 

Parameter 

Chromium 
Copper 
Nickel 
Lead 

Aotimony 

Selenium 
Tnallium 
Vanadium 

Zinc 

Qualifier 

u 

u 
U 
J 

J 

Result 

8.80 
93.7 

NO 
89.6 

ND 
ND 

5.29 
1.24 

361 

The following prep procedures were performed: 
TRACE 

DL RL 

0.560 5.00 

1.04 5.00 

12.9 50.0 

1.59 5.00 

3.94 10.0 

2.71 5.00 

3.08 10.0 

0.590 5.00 

15.9 50.0 

Units 

ugll 
ugll 
ugll 
ugll 

ugll 
ugll 
ugll 

ugll 

"gil 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 VOA-8260B 85.3 (60.2 - 139.) 
Dibromofluoromethane APP 9 VOA-8260B 92.7 (70.6 - 152.) 
Toluene-d8 APP 9 VOA-8260B 86.0 (68.4 - 135.) 

M=Metbod Method-Description 

Ml EPA 8260B 
M2 EPA 60 lOA 
M3 EPA 3005 

Notes: 

The qualifiers in this report are defmed as follows: 
ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

OF 

1.0 

1.0 
10. 
1.0 

1.0 
1.0 
1.0 
1.0 
10. 

Labol'1ltory Certiflc:atioas 

STATE GEL EPI 
FL 00156187294 00472/87458 
NC 233 
sc 
1N 

10t20 
02934 

105'32 
02934 

Page 30f4 

Analyst Date Time Batch M 

MBL 09114198 1554 131077 2 
MBL 09114198 1731 131077 2 
MBL 09114198 1554 131077 2 

MBL 09114198 1731 131077 2 

FGD 0911 4198 1230 131077 3 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 

"" ", Printed on recycled paper. 

"9809384-07" 



Client: 

Contact: 
Project Description: 

cc: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 
/V!eerillg today's needs with a vision for tomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 21, 1998 

Sample ID : SPORTQ77?-6 

M=M.lhod 

TIlls data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method·Description 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 
!It< ,,;t Prlllh:d on re<.:ydcd paper. 

Laboratory Certificatioas 
STATE GEL EPI 
FL E87156/87294 E87412187458 
NC 233 
sc lOI20 
TIl 02934 

'9809384-07' 

i.0582 
02934 

Page 40f4 
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GENERAL ENGINEERING LABORATORIES 
Laboratory CertHkadons 

JV1eetillg coday's needs \\"irh a vision for tomorro~\:. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCool97 Report Dale: September 21, 1998 

Sample ID : SPORT0777-7 
LabID : 9809384-08 
Matrix : GroundH20 
Date Collected : 09111/98 
Date Recei ved : 09111198 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF 

Volatile Organics 
Appendix IX Volatiles - 55 items 
I, I, I ,2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 

1,1,1-Trichloroethane U NO 0.200 1.00 ugil 1.0 
I, I ,2,2-Tetrachloroethane U ND 0.500 1.00 ugll 1.0 

I, I ,2-Trichloroethane U NO 0.400 1.00 ugll 1.0 
l,l-Dichloroethane U NO 0.400 1.00 ugil 1.0 
1.1-Dichloroethylene U NO 0.700 1.00 ugll 1.0 
1,2,3-Trichloropropane U NO 0.500 1.00 ugll 1.0 

1,2-Dibromo-3-chloropropane U NO 0.600 1.00 ugll 1.0 
l,2-Dibromoethane U NO 0.400 1.00 ugll 1.0 
1.2-Dichlorobenzene U NO 0.400 1.00 ugll 1.0 
1.2-Dichloroethane U ND 0.200 1.00 ugll 1.0 
1.2-Dic~loropropane U ND no~ • nn .• _n • n 

V ... VV ,,~ u,'" ,.V 
l,2-ci s-Dichloroethyl ene U NO 0.700 1.00 ugll 1.0 
1,2-trans-Oichloroethylene U NO 0.700 1.00 ugll 1.0 
2-Butanone U NO 5.90 5.90 ugll 1.0 
2-Hexanone U NO 3.20 5.00 ugll 1.0 
4-Methyl-2-pentanone J 2.64 1.60 5.00 ugll 1.0 
Acetone U ND 3.70 5.00 ugll 1.0 
Acetonitrile U NO 15.6 25.0 ugll 1.0 
Acrolein U ND 8.90 10.0 ugll 1.0 
,A.crylor..itrile U .~ 0'" .nn ugtl 1.0 "u O ... U J.U.U 

Allyl Chloride U NO 2.10 5.00 ugll 1.0 
Benzene U NO 0.300 1.00 ugll 1.0 
Bromofonn U NO 0.400 1.00 ugll 1.0 
Carbon Disulfide U NO 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U NO 0.200 1.00 ugll 1.0 
Chlorobenzene U NO 0.300 1.00 ugll 1.0 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 
ft 
ti~ Prin(r:J on Tel:yclr:d p<lper. 

STATE 
FL 
NC 
SC 
TN 

GEL 
E87l56181294 
233 
10120 
02934 

EPI 
E87472187458 

10582 
02934 

Page I of 4 

Analyst Date Time Batch M 

TCL 09114198 1922 131146 I 

'9809384-08' 



GENERAL ENGINEERING LABORATORIES Laboratory CertHlealions 
Meeting toda.v's needs with a l'jsionfor tomorrow. STATE GEL EPI 

FL E87IS6I87294 E874721814S8 
NC 233 
SC 10120 10382 
1N 02934 02934 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 21,1998 Page 2of4 

Sample ID : SPORT0777-7 

Parameter Qualifier Result DL RL Units OF Analyst Date Time Batch M 

Chlorodibromomethane U NO 0.300 1.00 ugll 1.0 

Chloroethane U NO 0.300 1.00 ugll 1.0 TCL 09/14198 1922 131146 I 

Chloroform U NO 0.700 1.00 ugll 1.0 

Chloroprene U NO 0.100 20.0 ugll 10 

Dibrornomethane U NO 0.200 1.00 ugll 1.0 

Dichlorobromornethane U NO 0.400 1.00 ugll 1.0 

Dichlorodifluoromethane U NO 1.20 1.20 ugll 1.0 

Ethylbenzene U NO 0.300 1.00 ugll 1.0 

.~ 
Isobutyl Alcohol U NO 36.0 36.0 ugll 1.0 

Methacrylonitrile U NO 3.80 5.00 ugll 1.0 

Methyl Bromide U NO 0.300 1.00 ugll 1.0 

Methyl Chloride U NO 0.200 1.00 ugll 1.0 

Methyl Iodide U NO 5.20 5.20 ugll 1.0 

Methyl Methacrylate U NO 3.90 5.00 ugll 1.0 

Methylene Chloride 3.49 1.20 1.20 ugll 1.0 

Propionitrile U NO 2.60 10.0 ugll 1.0 

Styrene U NO 0.200 1.00 ugll 1.0 

Tetrachloroethylene U NO 0.700 1.00 ugll 1.0 

Toluene U NO 0.500 1.00 ugll 1.0 

Trichloroethylene U ND 0.600 1.00 ...... 11 , n ",.. •. v 

Trichlorofluoromethane U NO 1.70 1.70 ugll 1.0 

Vinyl Acetate U NO 1.80 5.00 ugll 1.0 

Vinyl chloride U NO 0.400 1.00 ugll 1.0 

Xylenes (TOTAL) U NO 0.620 2.00 ugll 1.0 

bis(2-Chloromethylethyl)ether U NO 5.09 10.0 ugll 1.0 

cis-l.3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 

trans-l.3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 

trans-l,4-Dichloro-2-butene U NO 2.80 5.00 ugll 1.0 

Metals Analysis 
Silver J 2.10 0.730 5.00 ugll 1.0 MBL 09114/98 1600 131077 2 

Arsenic U NO 4.51 5.00 ugll 1.0 

Barium 40.6 0.510 5.00 ugll 1.0 

Beryllium U NO 0.260 5.00 ugll 1.0 

Cadmium J 2.43 0.440 5.00 ugll 1.0 

"- Cobalt J 0.819 0.690 5.00 ugll 1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 '9809384-08' 
'0 Pnm~Lllln r~()'dd p:lpcr. 



GENERAL ENGINEERING LABORATORIES 
,Heeling today's needs with a vision for tomorrow. 

Client: 

Contact: 
Project DeScription: 

cc: NPWCool97 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 2 \, 1998 

Sample ID : SPORT0777-7 

Parameter 

Chromium 

Copper 
Nickel 
Lead 

Antimony 

Selenium 

Thallium 

Vanadium 

Zinc 

Qualifier 

u 
u 
u 

Result 

21.8 

124 

5.46 

139 

ND 

NO 
NO 

5.26 

615 

The following prep procedures were performed: 
TRACE 

DL RL 

0.560 5.00 

1.04 5.00 

1.29 5.00 

1.59 5.00 

3.94 10.0 

2.71 5.00 

3.0S to.O 
0.590 5.00 

1.59 5.00 

Units 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

Surrogate R..,overy Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 VOA-S260B 86.1 (60.2 - 139.) 

Dibromofluoromethane APP 9 VOA-8260B 102. (70.6 - 152.) 

Toluene-dB APP 9 VOA-8260B 90.8 (6S.4 - 135.) 

M=Method Method-Description 

MI EPA 8260B 
M2 EPA 60lOA 

M3 EPA 3005 

Notes: 
The qualifiers in this report are defined as follows: 

NO indicates that the analyte was Dot detected at a concentration greater than the detection limit. 

DF 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Laboratory Certifications 

Sf ATE GEL EPI 
R.. E87156187294 E87472187458 
Ne 233 
SC 10120 10582 
TN 02934 02934 

Page 3 of4 

Analyst Dale Time Batch M 

MBL 09/14198 1600 131077 2 

FGD 09114/98 1230 131077 3 

] indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greatr.r than the detection limit. 

.to indicates that a quality control analyte recovery is outsidl! of specified acceptance criteria. 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-S171' Fax (S43) 766-1178 
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Client: 

Contact: 
Project Description: 

cc: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
,'vleetillf? roday's needs wirli a vision for tomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
Nortb Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 21. 1998 

SampieID : SPORT0777-7 

M=Method 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 o Printed ,m recycled papo.;r. 
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GENERAL ENGINEERING LABORATORIES Laboratory Certiftcadons 
!Weering today's needs Idth a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

Contact: 

Nortb Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
Project Description: SUPSHIP·Portsmouth Detachment 

cc: NPWCOOl97 

Sample ID 
LabID 
Matrix 
Date Collected 

Date Received 
Priority 

Collector 

Parameter Qua1ifier Result 

Volatile Organics 

Appendix IX Volatiles - 55 items 
1,1,1.2-Tetrachloroethane U ND 
1,1,1-Trichloroethane U ND 

1.1.2.2-Tetrachloroethane U ND 
1.1.2-Trichloroethane U NO 
l,l-Dichloroethane U NO 
I.I-Dichloroethylene U NO 
1.2.3-Trichloropropane U ND 

1.2-Dibromo-3-chloropropane U ND 
1,2-Dibromoethane U ND 

lt2-Dichlorobenzene U NO 
1.2-Dichloroethane U ND 
1 ,.n;rohlnrnnrnn<lOn" U NO ~.- _._"A~'~t'.~t'-.-

1t 2-cis-Dichloroethy lene U NO 
1.2-trans-Dichloroethylene U NO 
2-Butanone U NO 
2-Hexanone U NO 
4-Methyl-2-pentanone U NO 
Acetone U NO 
Acetonitrile U NO 
Acrolein U NO 
A " ... "l"n.t .... l"" U ND ..... J .......... uu .. 

Allyl Chloride U NO 
Benzene U NO 

Bromoform U NO 
Carbon Disulfide U NO 
Carbon Tetrachloride U NO 

Report Date: September 21. 1998 

: SPORT0777-8 

: 9809384-09 

: GroundH20 

: 09/11198 
: 09111198 
: Routine 
: Client 

DL 

0.300 

0.200 

0.500 

0.400 

0.400 

0.700 

0.500 

0.600 

0.400 

0.400 

0.200 

0.200 

0.700 

0.700 

5.90 

3.20 

1.60 

3.70 
15.6 

8.90 

8.20 

2.10 

0.300 

0.400 

1.80 

0.200 

RL 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 

1.00 

5.90 

5.00 
5.00 

5.00 
25.0 

10.0 

10.0 

5.00 

1.00 

1.00 

5.00 

1.00 

Units 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 
110/1 
-~-

ugll 

ugll 
ugll 

ugll 

ugll 

ugll 
ugll 

ugll 
110'/1 
-~-

ugll 

ugll 

ugll 

ugll 

ugll 

STATE GEL EPI 
F1.. E871.56187294 E874721874S8 
NC 233 
SC lot20 10582 
IN 02934 02934 

Page 1 of 4 

DF Analyst Date Time Batch M 

1.0 TCL 09114/98 1953 131146 I 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

~ Chlorobenzene U ND 0.300 1.00 ugll 1.0 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 *9809384-09* 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certiftcations 

Meeting today's !leeds with a \'isionfor tomorrow. STATE GEL EPI 
FL 00156187294 E87472/874'8 
NC 233 
SC 10120 10582 
1N 02934 02934 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 21. 1998 Page 2 of 4 

Sample ID : SPORT0777-8 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Chlorodibrornomethane J 0.680 0.300 1.00 ugll 1.0 
Chloroethane U NO 0.300 1.00 ugll 1.0 TCL 09/14198 1953 131146 I 
Chloroform J 0.970 0.700 1.00 ugll 1.0 
Chloroprene U NO 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 
Dichlorobromomethane 0.720 0.400 1.00 ugll 1.0 
Dichlorodifluoromethane U NO 1.20 1.20 ugll 1.0 
Ethylbenzene U ND 0.300 1.00 ugll 1.0 
Isobutyl Alcohol U ND 36.0 36.0 ugll 1.0 ...... Methacrylonitrile U NO 3.80 5.00 ugil 1.0 
Methyl Bromide U ND 0.300 1.00 ugll 1.0 
Methyl Chloride U ND 0.200 1.00 ugll 1.0 
Methyl Iodide U ND 5.20 5.20 ugll 1.0 
Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 
Methylene Chloride 4.86 1.20 1.20 ugll 1.0 

Propionitrile U ND 2.60 10.0 ugll 1.0 
Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U NO 0.700 1.00 ugll 1.0 
Toluene U NO 0.500 1.00 ugll 1.0 
T..; ... hlnrn .. th"l .. n"" U ND 0.600 1.00 110'/1 1.0 ~ "_'a&~' ~-~'J __ a._ _.t:? • 

Trichlorofluoromethane U NO 1.70 1.70 ugll 1.0 
Vinyl Acetate U NO 1.80 5.00 ugll 1.0 
Vinyl chloride U ND 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U ND 0.620 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U ND 5.09 10.0 ugll 1.0 
cis-l.3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 
trans-I,3-Dichloropropylene U ND 0.300 \.00 ugll \.0 
trans-l.4-Dichloro-2-butene U NO 2.80 5.00 ugll 1.0 

ILI .... "'I .. A .... I ..... : ... 
~~JI.~_ ... .-.. ......... J"'~ 
Silver J 2.38 0.730 5.00 ugll 1.0 MBL 09114/98 1606 131077 2 
Arsenic U NO 4.51 5.00 ugll 1.0 
Barium 38.6 0.5\0 5.00 ugll 1.0 
Beryllium U NO 0.260 5.00 ugll 1.0 
Cadmium J 0.887 0.440 5.00 ugll 1.0 
Cobalt U ND 0.690 5.00 ugll 1.0 .... -

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766- 1178 -9809384-09-o Printed on recycled papt!r. 



GENERAL ENGINEERING LABORATORIES 
Laboratory Certifteations 

Jleetillg today's needs with a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

cc: NPWCoo197 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 21. 1998 

Sample ID : SPORT0777-8 

Parameter 

Chromium 
Copper 
Nickel 
Lead 
Antimony 
Selenium 

Thallium 
Vanadium 
Zinc 

Qualifier 

u 

u 
U 
J 
J 

Result 

16.2 
91.4 
NO 

80.1 

ND 
NO 

3.23 
3.52 
350 

The follOwing prep procedures were performed: 
TRACE 

DL RL 

0.560 5.00 
1.04 5.00 
12.9 50.0 
1.59 5.00 
3.94 10.0 
2.71 5.00 
3.08 W.O 

0.590 5.00 
15.9 50.0 

Units 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
llgJi 

ugll 
ugll 

Surrogate Recovery Test Pereent% Acceptable Limits 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M=Method 

APP 9 YOA-8260B 
APP 9 YOA-8260B 
APP 9 YOA-8260B 

83.8 
91.5 
86.3 

(60.2 - 139.) 
(70.6 - 152.) 
(68.4 - 135.) 

Method-Description 
------------------------.------~-------
M1 
M2 
M3 

Notes: 
The qualifiers in this report are defined as follows: 

EPA 8260B 
EPA6010A 
EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. . 

OF 

1.0 
1.0 
10. 
1.0 
1.0 
1.0 
1.0 
1.0 
10. 

STATE 
R.. 
NC 
SC 
iN 

GEL 
E87156187294 
233 
10120 
02934 

EPI 
E874721874S8 

10582 
02934 

Page 3 of 4 

Analyst Date Time Batch M 

MBL 09/14198 1606 131077 2 
MBL 09114198 1737 131077 2 
MBL 09/14/98 1606 131077 2 

MBL 09/14/98 1737 131077 2 

FGD 09/14/98 1230 131077 3 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

_ " * indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 o Printed on rel:yd.:d p~pl:r. 
*9809384-09* 



Client: 

Contact: 

Project Description: 

cc: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 
Meeling today's /leeds with a vision jar tomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSlUP-Portsmouth Detachment 

Report Date: September 2 \, 1998 

Sa.T.ple ID : SPORT0777-8 

M=Method 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 

"0 Printcu on recycled paper. 

Laboratory Certifkations 

STATE GEL EPI 
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NC 233 
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GENERAL ENGINEERING LABORATORIES Labontory CertiftClitions 
Meeting today's !leeds witl! a vision for tomorrow. STATE GEL EPI 

FL E871S6I87294 E8747211l74S8 
NC 233 
SC 10120 10582 
TN 02934 02934 



GENERAL ENGINEERING LABORATORIES Laboratory CertUleadons 
A'leeting today's needs H:itl! a vision for tomorrow. STATE GEL EPI 

FL EB71S6I87294 E874711874S8 
NC 233 
SC 10120 10582 
TN 02934 02934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Poftsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCoo197 Report Date: September 21. 1998 Page 20f4 

SaJ.uple ill . (.'IlnD'T'n'7"'7"7 a 
• ~ .. ...... n.J.vl "-" 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 
Chloroethane U NO 0.300 1.00 ugll 1.0 TCL 09/14198 2024 131146 I 
Chlorofonn U NO 0.700 1.00 ugll 1.0 
Chloroprene U NO 0.100 20.0 ugll 1.0 
Dibromomelhane U NO 0.200 1.00 ugll 1.0 
Dichlorobromomethane U NO 0.400 1.00 ugll 1.0 
Dichlorodifluoromethane U NO 1.20 1.20 ugll 1.0 

,"-"'" Ethylbenzene U NO 0.300 1.00 ugll 1.0 

"'- Isobutyl Alcohol U NO 36.0 36.0 ugll 1.0 
Methacrylonitrile U NO 3.80 5.00 ugll 1.0 
Methyl Bromide U NO 0.300 1.00 ugll 1.0 
Methyl Chloride U NO 0.200 1.00 ugil 1.0 
Methyl Iodide U ND 5.20 5.20 ugll 1.0 
Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 
Methylene Chloride 5.36 1.20 1.20 ugll 1.0 
Propionitrile U NO 2.60 10.0 ugll 1.0 
Styrene U NO 0.200 1.00 ugll 1.0 
Tetrachloroethylene U NO 0.700 1.00 ugll 1.0 
Toluene U NO 0.500 1.00 ugll 1.0 
TriChloroethylene U NU 0.600 1.00 ug/l ' n LV 

Trichlorotluoromethane U ND 1.70 1.70 ugll 1.0 
Vinyl Acetate U ND 1.80 5.00 ugll 1.0 
Vinyl chloride U NO 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U NO 0.620 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U NO 5.09 10.0 ugll 1.0 
cis-l.3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans-l.3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 
trans-l ,4-Dichloro~2-butene U NO 2.80 5.00 ugll 1.0 

Metals Analysis 
Silver J 1.57 0.730 5.00 ugll 1.0 MBL 09/14198 1612 131077 2 
Arsenic U NO 4.51 5.00 ugll 1.0 
Barium 30.8 0.510 5.00 ugll 1.0 
Beryllium U NO 0.260 5.00 ugll 1.0 
Cadmium U NO 0.440 5.00 ugll 1.0 

"'< Cobalt U NO 0.690 5.00 ugll 1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 *9809384-10* ,., t;.., Print¢<..i on n:\:yo.:lt:d p<lpcr. 



GENERAL ENGINEERING LABORATORIES 
Laboratory Certifications 

Meering today '5 needs with a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

ee: NPWCool97 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 

1899 Nonh Hobson Ave. 
Nonh Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Portsmouth Detachment 

Report Date: September 21. 1998 

SamplcID : SPORT0777-9 

Parameter 

Chromium 
Copper 
Nickel 

Lead 

Antimony 
Selenium 
Thallium 
Vanadium 
Zinc 

Qualifier 

J 

U 
U 
U 
J 

Result 

7.00 
70.2 
4.43 

84.4 

NO 
NO 
NO 

3.63 
388 

The foUowing prep procedures were performed: 
TRACE 

DL RL 

0.560 5.00 

1.04 5.00 

1.29 5.00 

1.59 5.00 

3.94 10.0 
2. 71 5.00 
1.08 10.0 

0.590 5.00 
1.59 5.00 

Unit, 

ug/l 
ug/l 
ug/l 

ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene 
Dibrornofluoromethane 
Toluene-dB 

M=Method 

MI 
M2 

M3 

Notes: 

APP 9 VOA-8260B 
APP 9 VOA-8260B 
APP 9 VOA-8260B 

The qualifiers in this report are defined as follows: 

85.7 
97.0 
89.2 

Method-Description 

EPA 8260B 
EPA60lOA 

EPA 3005 

(60.2 - 139.) 
(70.6 - 152.) 
(68.4 - 135.) 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

STATE GEL EPI 
FL E87t~6I87294 E874721S74~8 
NC 233 
SC 10120 10582 
TIl 02934 02934 

Page 3 of 4 

DF Analyst Date Time Batch M 

1.0 
1.0 MBL 09/14/98 1612 131077 2 
1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

FGD 09114198 1230 131077 3 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detecuon limit 

","'''' .• indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712 - Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 

'6 Pl"Illlo!d 011 recydo!d pilpCr. 
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Client: 

Contact: 
Project Description: 

cc: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 
Meeting raJay's needs ~vi[h a vision for tomorrow. 

Supervisor of Ship Building & Conversion 
SUPSHIP~Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Portsmouth Detachment 

Report Date: September 21, 1998 

Sample ID , SPORT0777-9 

M=Method 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 

"0 Printed on recycled paper. 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certiflcations 

Meeting roday's needs wir/z a vision/or tomorrow. 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOO 197 Report Date: September 21. 1998 

(;:"' ........ 1'" Tn : SPaRT0777 -1 0 ........... p .......... 

LabID : 9809384-11 

Matrix : GroundH20 

Date Collected : 09111198 
Date Received : 09111198 
Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL RL Units DF 

Volatile Organics 

Appendix IX Volatiles - 55 items 
1.1.1.2-Tetrachloroethane U ND 0.300 1.00 ug/l 1.0 
1,1,1-Trichloroethane U NO 0.200 1.00 ug/l 1.0 

1.1.2.2-Tetrachloroethane U ND 0.500 1.00 ug/l 1.0 

1.1.2-Trichloroethane U NO 0.400 1.00 ug/l 1.0 

1.1-Dichloroethane U ND 0.400 1.00 ug/l 1.0 

I.I-Dichloroethylene U NO 0.700 1.00 ug/l 1.0 

1.2.3-Trichloropropane U NO 0.500 1.00 ug/l 1.0 

l,2-Dibromo-3-chloropropane U NO 0.600 1.00 ug/l 1.0 
1,2-Dibromoethane U ND 0.400 1.00 ug/l 1.0 
1,2-Dichlorobenzene U NO 0.400 1.00 ug/l 1.0 

1.2-Dichloroethane U NO 0.200 1.00 ug/l 1.0 
1 .... n'_L. __________ 

U i ... TI 0.200 LOG ugfi LO 1 •• -LlI\;lllUlVPIVVi:UU::: 

1.2-cis-Dichloroethylene U NO 0.700 1.00 ug/l 1.0 

1,2-trans-Dichloroethy lene U NO 0.700 1.00 ug/l 1.0 
2·Butanone 6.05 5.90 5.90 ug/l 1.0 

2·Hexanone U NO 3.20 5.00 ug/l 1.0 
4-Methyl-2-pentanone U ND 1.60 5.00 ug/l 1.0 

Acetone U NO 3.70 5.00 ug/l 1.0 
Acetonitrile U ND 15.6 25.0 ug/l 1.0 

Acrolein U NO 8.90 10.0 ug/l 1.0 

Acryioniuiie U ND 8.20 W.O ugti 1.0 
Allyl Chloride U NO 2.10 5.00 ug/l 1.0 

Benzene U ND 0.300 1.00 ug/l 1.0 

Bromofonn U NO 0.400 1.00 ug/l 1.0 

Carbon Disulfide U NO 1.80 5.00 ug/l 1.0 

Carbon Tetrachloride U NO 0.200 1.00 ug/l 1.0 
Chlorobenzene U NO 0.300 1.00 ug/l 1.0 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8l7l • Fax (843) 766-1178 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs ~,,:ith a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCool97 Report Date: September 21, 1998 

Labontory Certiftcations 
STATE GEL EPI 
FL £87156187294 E87472J874l8 
NC 233 
sc 
1N 

10120 
02934 

10582 
02934 

Page 2of4 

Sample ID : SPORT07ii-iO 

Parameter Qualilier Result DL RL Units DF Analyst Date Time Batch M 

Chlorodibromomethane U ND 0.300 100 ugll 10 
Chloroethane U NO 0.300 100 ugll 1.0 TCL 09114198 2055 131146 I 
Chloroform U NO 0.700 100 ugll 1.0 
Chloroprene U NO 0.100 20.0 ugll 1.0 
Dibromomethane U NO 0.200 1.00 ugll 1.0 
Dicl-Jorobromometha.'le U ND 0.400 1.00 ugll 1.0 
Dichlorodifluoromethane U NO 1.20 1.20 ugll 1.0 
Ethylbenzene U NO 0.300 1.00 ugll 1.0 
Isobutyl Alcohol U NO 36.0 36.0 ugll 1.0 
Methacrylonitrile U NO 3.80 5.00 ugll 1.0 
Methyl Bromide U ND 0.300 1.00 ugll 1.0 
Methyl Chloride U NO 0.200 1.00 ugll 1.0 
Methyl Iodide U NO 5.20 5.20 ugll 1.0 
Methyl Methacrylate U NO 3.90 5.00 ugll 1.0 
Methylene Chloride 3.99 1.20 1.20 ugll 1.0 
Propionitrile U ND 2.60 10.0 ugll 1.0 
Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 
Toluene U ND 0.500 1.00 ugll 1.0 
Trichloroethylene U ND 0.600 1.00 ugll 1.0 
Trichlorofluoromethane U ND 1.70 1.70 ugll 1.0 
Vinyl Acetate U NO 1.80 5.00 ugll 1.0 
Vinyl chloride U NO 0.400 100 ugll 1.0 
Xylenes (TOTAL) U ND 0.620 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U NO 5.09 10.0 ugll 1.0 
cis-l,3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans-l,3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 
trans-IA-Dichloro-2-butene U NO 2.80 5.00 ugll 1.0 

Metals Analysis 
Silver U NO 0.730 5.00 ugll 1.0 MBL 09/15/98 1808 131078 2 
Arsenic U NO 4.5\ 5.00 ugll 1.0 
Barium 19.4 0.510 5.00 ugll 1.0 
Beryllium U NO 0.260 5.00 ugll 1.0 
Cadmium J 0.749 0.440 5.00 ugll 1.0 
Cobalt U NO 0.690 5.00 ugll 1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 *9809384-11 * 
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GENERAL ENGINEERING LABORATORIES 
J1eeting today's needs with a vision for tomorrow. 

Client: 

Contact: 

Project Description: 

cc: NPWCOO 197 

Supervisor of Ship Building & Conversion 

S UPSHlP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHlP-Portsmouth Detachment 

Report Date: September 21, 1998 

Sample ID : SPORT0777·10 

Parameter Qualifier Result DL RL 

Chromium J 0.794 0.560 5.00 

Copper 71.0 1.04 5.00 
Nickel J 2.41 1.29 5.00 

Lead 76.1 1.59 5.00 

Antimony U NO 3.94 10.0 
Selepium U NO 2.71 5.00 
Thallium U NO 3.08 10.0 

Vanadium U NO 0.590 5.00 
Zinc 175 1.59 5.00 

The following prep procedures were performed: 
TRACE 

Units 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene 

Dibromofluoromethane 

Toluene-dB 

M=Method 

MI 
M2 

M3 

Notes: 

APP 9 YOA-8260B 

APP 9 YOA-8260B 
.A"pP 9 VO.A.-8260B 

The qualifiers in this report are defined as follows: 

85.6 

95.1 

87.5 

Method-DeSCription 

EPA 8260B 

EPA60lOA 

EPA 3005 

(60.2 - 139.) 

(70.6 - 152.) 

(68.4 - 135.) 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

DF 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Laboratory Certiflcatioas 

STATE GEL EPl 
FL £871S6I1I7294 £874721874S8 
NC 233 
sc 10120 
TN 02934 02934 

Page 30f4 

Analyst Date Time Batch M 

MBL 09/15198 1808 131078 2 

FGD 09/14/98 1230 131078 3 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

"" .. ., Prin!cu \111 rccycll!u papl!r. 

"9809384-11" 



Client: 

Contact: 
Project Description: 

cc: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
Meering today's needs with a l'isianfor tomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Ponsmouth Detachment~Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 

Mr. Bill Hiers 

SUPS HIP-Portsmouth Detachment 

Report Date: September 21,1998 

Sampie iD : SPORTOiii-iO 

M=Method 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed By . 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171' Fax (843)766-1178 

-0 Pnnt.:d on rccyded p~pcr. 

Laboratory Certilleations 

STAlE GEL EPI 
R. E871S6I87294 E87472187458 
Ne 233 
SC 
TN 

iOi20 
02934 

*9809384-11* 

10582 
02934 

Page 4 of 4 
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General Engineering La ;.ories, Inc. 
2040 Savage Road 
Churleston. South Carolina 29407 
P,O, Box 30712 
Charleston, South Carolina 29417 
(803) 556-8171 

Use F or P ill Ibc bo.I{C~ 10 indicate whether 
• sample was filtered an4Ior prestl'\led 
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GENERAL ENGINEERING LABORATORIES 
.\/cetinr.! rod"I",\ ill'cd\ D'i/II d \"iSWIl f(Jr {OJ/JOITOI\". 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28. 1998 

.. ---. 
~'!l.rn.,l ... Tn : SPORT0792-1 ~~u.t"'" £~ 

LabID : 9809599-01 

Matrix : GroundH20 

Date Collected : 09/18/98 

Date Received : 09/18/98 
Priori£), : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units 

Volatile Organics 

Appendix IX Volatiles - 55 items 

1.1.1.2-Tetrachloroethane U ND 0.300 1.00 ugll 

1,1,1-Trichloroethane U ND 0.200 1.00 ugll 

1.1,2.2-Tetrachloroethane U ND 0.500 1.00 ugll 

1.1.2-Trichloroethane U ND 0.400 1.00 ugll 

1.1-Dichloroethane U ND 0.400 1.00 ugll 
l,l-Dichloroethylene U ND 0.700 1.00 ugll 

1.2.3-Trichloropropane U NO 0.500 1.00 ugll 

1.2-Dibromo-3-chloropropane U NO 0.600 1.00 ugll 
1.2-Dibromoethane U NO 0.400 1.00 ugll 
l.l-Dichlorobenzene U NO 0.400 1.00 ugll 
1.2-Dichloroethane U ND 0.200 1.00 ugll 

1.2·Dichloropropane U 041) 0.200 LOO ugtl 
1,2-cis-Dichloroethylene U NO 0.700 LOO ugll 
l,2-trans-Dichloroethylenc U NO 0.700 1.00 ugll 
2-Butanone U NO 5.90 10.0 ugll 
2-Hexanone U ND 3.20 5.00 ugll 
4-Methyl-2-pentanone U NO L60 5.00 ugll 
Acetone J 4.51 3.70 5.00 ugll 
Acetonitrile U NO 15.6 25.0 ugll 
Acrolein U NO 8.90 10.0 ugll 

Acryloniiriie U ND 8.20 iO.O ugtl 
Allyl Chloride U NO 2.10 5.00 ugll 
Benzene U NO 0.300 LOO ugll 
Bromofonn U NO 0.4QO 1.00 ugll 
Carbon Disulfide U NO 1.XO 5.00 ugll 
Carbon Tetrachloride U ND 0.200 LOO ugll 
Chlorobenzene U ND 0.300 LOO ugll 

DF 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

LO 

LO 
LO 

LO 

1.0 

LO 

LO 

LO 

LO 

LO 

LO 
LO 

1.0 

LO 

1.0 

1.0 

LO 

Laboratory Certiflcations 
STATE GEL EPt 
FL E87156187294 E87472187458 
NC 233 
SC 
TN 

10!20 
02934 

Analyst Date 

!OS82 
02934 

Page lof3 

-~--.----

.. - ----
Time Batch M 

JEB 09/19i9R 1024 131547 I 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 II11II1 11111111 
(843) 556-8171 • Fax (843) 766-1178 
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GENERAL ENGINEERING LABORATORIES 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Porrsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2\06 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Porrsmouth Delachment 

cc: NPWCool97 Report Date: September 28, 1998 

<;:" ....... 1 .. Tn : SPORT0792-1 ........... ~t'~~ u .... 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 
Chloroethane U ND 0.300 1.00 ugll 1.0 
Chloroform U ND 0.700 1.00 ugll 1.0 
Chloroprene U ND 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 
Dichlorobromomethane U ND 0.400 1.00 ugll 1.0 
Dichlorodifluoromethane U ND 1.20 5.00 ugll 1.0 
Ethylbenzene U ND 0.300 1.00, ugll 1.0 
Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 
l\1ethacrylonitrile U ND 3,80 5.00 ugll 1.0 
Methyl Bromide U ND 0.300 1.00 ugll 1.0 
Methyl Chloride U ND 0.200 1.00 ugll 1.0 
Methyl Iodide U ND 5.20 10.0 ugll 1.0 
Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 

Methylene Chloride U ND 1.20 5.00 ugll 1.0 
Propionitrile U ND 2.60 10.0 ugll 1.0 
Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 
Toluene U ND 0.500 1.00 ugll 1.0 
Trichioroethyiene U NU 0.600 LOO ugl1 LO 
Trichlorofluoromethane U ND 1.70 5.00 ugll 1.0 
Vinyl Acetate U ND 1.80 5.00 ugll 1.0 
Vinyl chloride U ND 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U ND 1.10 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U ND 3.70 \0.0 ugll 1.0 
cis-I,3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans-I,3-Dichloropropylene U ND 0.300 1.00' ugll 1.0 
trans-] ,4-Dichloro-2-hutene U ND 2.80 5.00 ugll 1.0 

Surrogate Recovery Test Percent% Acceptable Limits 
,------- -- -

Bromofluorobenzene APP 9 YOA-8260B 84.Q (60.2 - 139.) 
Dibromofluoromethane APP 9 YOA-8260B 84.4 170.6 - 152.) 
Toluene-d8 APP 9 YOA-8260B 104 (68.4 - 135.) 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 
It< 
\.~ 1'11I\1..:d .'11 I-L·~·'.:kd p<lrt'r 

Laboratory Certiftcations 

STATE GEL EPI 
FL E87IS6I81294 E87472J874SS 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 20f3 

Analyst Date Time Bateb M 

lEB 09/19/98 \024 131547 I 

*9809599·01 • 
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Client: 

Contact: 
Project Description: 

cc: NPWCOOI97 

GENERALENG~ERINGLABORATOruES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. S011rh Caroli!1.."l 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 28. 1998 

Sai1iple In : SPORT0792-1 

Surrogate Recovery Test Percent% Acceptable Limits 
--~-----------------------------

M=Method Method-Description 

Labonltory Certillcmioas 

STATE GEL EPI 
FL E871S6/81294 E874721874S8 
NC 233 
SC 10120 10582 
'IN 02934 02934 

Page 30f3 

------_.- .. _._- ._---,-
Ml EPA 8260B 

Notes: 
The qUalifiers in this repon arc defined as follows: 
NO indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration It:ss than the reporting limit (RL) and greater than the detection iimit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepated and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Karen Blakeney at (803) 769-7386 . 

. J ,,--... ••. 

--=oK:..u.>-o.""l\.t:>.W""",,--.,,,-K ... ~ ..... Q,,,,",.K,,-,IL/1N\.>.l}u.1 +-_ __ 
Reviewe~ By 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 
A t.;t F'i'lnlc:J "Ii r,,:<:~c:kJ p ... r-:r. 

'9809599-01' 



GENERAL ENGINEERING LABORATORIES 
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Client: Supervisor of Ship Building & Conversion 

SUPSHlP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 

Contact: 

North Charleston, South Carolina 29405-2106 

Mr. Bill Hiers 

Project Description: SUPSHlP-Portsmouth Detachment 

cc: NPWCOOl97 

Sampie iD 

LabID 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Volatile Organics 

Appendix IX Volatiles - 55 irems 
1.1,1 ,2~ Tetrachloroethane U ND 
1,1.1-Trichloroethane U ND 

1.1.2.2-Tetrachloroethane U ND 
1.1.2-Trichloroethane U ND 
l,l-Dichloroethane U NO 
I,I-Dichloroethylene U ND 
1,2,3-Trichloropropane U NO 
1,2-Dibromo-3-chloropropane U NO 
1.2-Dibromoethane U NO 
1.2-Dichlorobf!nzene U NO 
1.2-Dichloroethane U ND 
1,2-Dichloropropane U ND 
1. 2-cis-Dichloroethylene U NO 
l,2-trans-Dichloroethylene U NO 
2-Butanone U ND 
2-Hexanone U NO 
4-Methyl-2-pentanone U NO 
Acetone U ND 
Acetonitrile U NO 
Acrolein U ND 

Acrylonitrile U NO 
Allyl Chloride U NO 
Benzene U NO 
Bromofonn U NO 
Carbon Disulfide U ND 

Report Date: September 28, 1998 

C'DnD'T(\"7Q.., _.., 
• 1.,l1....,' ..... V' ....... -_ 

: 9809599-02 

: GroundH20 
: 09/18198 

: 09118/98 

: Routine 
: Client 

DL 

0.:00 

0.200 

0.500 

0.400 
0.400 

0.700 

0.500 

0.600 

OAOO 

0.400 

0.200 

0.200 
0.700 

0.700 

5.90 

3.20 

1.60 

3.70 

15.6 

8.90 

8.20 
2.10 

0.300 

0.400 

1.80 

RL 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 
1.00 

10.0 

5.00 

5.00 

5.00 

25.0 
10.0 

W.O 
5.00 

1.00 

1.00 
5.00 

r Carbon Tetrachloride U NO 0.200 1.00 
........... Chlorobenzene U ND O.}OO 100 

Laboratory Certiflc:adoas 

STATE GEL £PI 
FL E871l6lS7294 E814121874S8 
NC 233 
SC 10120 IOS82 
1N 02934 02934 

Page 10f3 

Unils DF Analyst Date Time Balch M 

ugll 1.0 JEB 09119/98 1056 131547 I 
ugll 1.0 

ugll 1.0 
ugll 1.0 
ugll 1.0 

ugll 1.0 
ugll 1.0 

ugll 1.0 
ugll 1.0 

ugll 1.0 
ugll 1.0 
ug/1 , n 

LV 

ugll 1.0 
ugll 1.0 
ugll 1.0 

ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 

ugll , n 
LV 

ugll 1.0 

ugll 1.0 

ugll 1.0 
ugll 1.0 
ugll 1.0 

ugll 10 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 IIIII~ IIIIIII~I m~ 1111111111 ~IIIIIII ~I~III~IIIIIII~ 
(843) 556-8171 • Fax (843) 766-1178 *9809599-02* 

"" \.~ ['rlllt.::d Oil r.::.:::.::kd p<lp'::r. 



GENERAL ENGINEERING LABORATORIES 
.lfet:tillg Wcill\' ',I need.\ \l"/rit " \"i.liul/ for [(lIlIOITOIL', 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Descliption: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 

Sa.T.ple ID 

Parameter Qualifier Result 

Chlorodibromomethane U ND 
Chloroethane U ND 
Chlorofonn U ND 
Chloroprene U ND 

Dibromomethane U ND 
Dichlorobromomethane U ND 
Dichlorodifluorumethane U ND 

-~-
Ethylbenzene U ND 

"'- Isobutyl Alcohol U ND 
Metllacrylonitrile U ND 
Melhyl Bromide U ND 
Methyl Chloride U ND 
Methyl Iodide U ND 
Methyl Methacrylate U ND 
Methylene Chloride U ND 
Propionitrile U ND 
Styrene U ND 
Tetrachloroethylene U ND 
Toluene U ND 
Trichloroethylene U t~1) 

Trichlorofluoromethanr: U ND 
Vinyl Acetate U ND 
Vinyl chloride U ND 
Xylenes (TOTAL) U ND 
bis(2-Chloromethylethyl)ether U ND 
cis-I,3-Dichloropropylene U ND 
trans-l.3-Dichloropropylene U ND 
trans-I,4-Dichloro-2-butene U ND 

ivietals Anaiysis 
Arsenic U ND 
Lead 314 

",-. The following prep procedures were performed: 
"'"_ TRACE 

Report Date: September 28, 1998 

: SPORT0792·2 

DL RL 

0.300 1.00 

0.300 1.00 
0.700 1.00 

0.100 20.0 

0.200 1.00 

0.400 1.00 

1.20 5.00 

0.300 1.00 

36.0 50.0 

3.80 5.00 

0.300 1.00 
0.200 1.00 

5.20 10.0 
3.90 5.00 

1.20 5.00 

2.60 10.0 

0.200 1.00 
0.700 1.00 

0.500 1.00 
" £n", ,~ 

V.UUV L"" 
1.70 5.00 

1.80 5.00 

0.400 1.00 
l.l0 2.00 
3.70 10.0 

0.300 1.00 
0.300 1.00 

2.80 5.00 

4.51 5.00 
1.59 5.00 

Units 

ugll 
ugll 
ugll 

ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

ugll 

ugll 
ugll 
ugll 

ugll 
___ 11 

"!Y' 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

ugll 
ugll 

OF 

1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 

1.0 
, A ,.U 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 

'" t.;t I'l'Il1h.-u un le..::~·ku PJp..:r. 

Laboratory Certifkations 

STATE GEL EPI 
FL E87156187294 E87472187458 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 20f3 

Analyst Date Time Batch M 

JEB 09119/98 1056 131547 I 

MBL 09121/98 2027 131642 2 

FGD 09/21/98 1100 131642 3 

'9809599-02* 
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Client: 

Contact: 
Project Description: 

cc: NPWCOOI97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 

SUPS HIP-Portsmouth Detachment 

Report Date: September 28, 1998 

Sampie iD 

Surrogate Recovery 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M=Method 

MI 

.-- M2 

...... M3 

Notes: 

Test 

APP 9 VOA-8260B 
APP 9 VOA-8260B 
APP 9 VOA-8260B 

The qUalifiers in this report are defined as follows: 

Percent% 

84.9 

85.0 
105. 

Acceptable Limits 

(60.2 - 139.) 

(70.6 - 152.) 
(68.4 - 135.) 

Method-Description 

EPA 8260B 
EPA 60 LOA 
EPA 3005 

----

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory Certiftcations 

STATE GEL EPI 
A. E871S6I87294 E874721874S8 
NC 233 
SC 10120 LOS82 
'IN 02934 02934 

Page 30f3 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 
'" indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prep3.red and reviewed 
in accordance with General Engineering Laboratories 
standard operating ~.lIocedures. Please direct 
any questions to your Project Manager, Karen Blakeney at (803) 769-7386_ 

Reviewe By 

P 0 Bo< 30712 • Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 

o !'nl11<:J 011 n:cydeu P;)Pel". 
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GENERAL ENGINEERING LABORATORIES 
Jlel'fillg rotiU\' ".1 I/I:'(;'dl ,I iIila l"isioll Jill' foIIW/TOIr. 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

Contact: 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
Project Description: SUPSHIP-Ponsmouth Detachment 

cc: NPWCOOl97 

Sa..rnp!e ID 
LablD 
Matrix 
Date Collected 

Date Received 
Priority 

Collector 

Parameter QuaUfier Result 

Volatile Organics 

Appendix IX Volatiles - 55 itemv 
1,1.1.2-Tetrachloroethane U NO 
1,1,1-Trichloroethane U NO 

1.1,2.2-Tetrachloroethane U ND 

I, 1,2-Trichloroethane U ND 

1.1-Dichloroethane U ND 

1.1-Dichloroethylene U ND 

1,2.3-Trichloropropane U ND 

1.2-Dibromo-3-chloropropane U NO 

1.2-Dibromoethane U ND 

1,2-Dichlorobenzene U NO 
1,2-Dichloroethane U NO 
1 " 1"'\:_1..1 _________ 

U t"t'D ! ... -LoII .... IUVlulllvpauc; 

t,2-cis-Dichloroeth ylene U NO 
1,2-trans-Dichloroethylene U NO 
2-Butanone U NO 
2-Hexanone U NO 

4-Methyl-2-pentanone U ND 

Acetone 70.2 

Acetonitrile U NO 
Acrolein U ND 

Acrylonitrile U NV 
Allyl Chloride U ND 
Benzene U ND 
Bromofonn U NO 
Carbon Disulfide U NO 
Carbon Tetrachloride U ND 
Chlorobenzene U ND 

Repon Date: September 28. 1998 

: SPORT0792-3 

: 9809599-03 

: GroundH20 

: 09/18/98 
: 09118198 
: Routine 

: Client 

DL 

3.00 

2.00 

5.00 

4.00 

4.00 

7.00 

5.00 

6.00 

4.00 

4.00 

2.00 

2.00 

7.00 

7.00 

59.0 

32.0 

16.0 

37.0 

156 

89.0 

82.0 

2l.0 

3.00 

4.00 

18.0 

2.00 

3.00 

RL 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
• ~n 
lU.U 

10.0 

10.0 

100 

50.0 

50.0 

50.0 

250 

100 

100 
50.0 

10.0 

10.0 

50.0 

10.0 

10.0 

Units 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ug/l 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugti 
ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

Laboratory Certifications 

STATE GEL EPJ 
FL E871S6I87294 E87412il!74S8 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page lof3 

DF Analyst Date Time Batch M 

10. JEB 09/19198 1232 131547 I 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10 . 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 111111111111 IIIIIIII~IIIIIIIIIIIIII 
(843) 556-8171 • Fax (843) 766-1178 
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GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 

Project Description: 

cc: NPWCOO 197 

Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Ponsmoulh Detachment 

Report Date: September 28. 1998 

(;!" ........ 1 ... 1n : SPORT0792-3 ............ y ... .. --

-------- ~ _ ..... - ---
Parameter Qualiller Result DL RL 

Chlorodibromomemane U ND 3.00 10.0 

Chloroethane U NO 3.00 10.0 

Chlorofonn U NO 7.00 10.0 

Chloroprene U ND 1.00 200 

Dibromomethane U ND 2.00 10.0 

Dichlorobromomethane U NO 4.00 10.0 

Dichlorodifluoromethane U ND 12.0 50.0 

Ethylbenzene U NO 3.00 10.0 

Isobutyl Alcohol U NO 360 500 

Methacrylonitrile TJ NO 38.0 50.0 

Methyl Bromide IT ND 3.00 10.0 

Methyl Chloride U ND 2.00 10.0 

Methyl Iodide U NO 52.0 100 

Methy I Methacrylate U NO 39.0 50.0 

Methylene Chloride U NO 12.0 50.0 

Propionitrile U ND 26.0 100 

Styrene U ND 2.00 10.0 

Tetrachloroethylene U NO 7.00 10.0 

Toluene U NO 5.00 10.0 

Trichloroethyiene U ND 6.00 W.O 
Trichlorotluoromethane U ND 17.0 50.0 

Vinyl Acetate U NO IS.O 50.0 

Vinyl chloride U NO 4.00 10.0 
Xylenes (TOTAL) u NO 11.0 20.0 
bis(2-Chloromethylethyl)ether U NO 37.0 100 

cis-I.3-Dichloropropylene U ND 3.00 10.0 

trans-I.3-Dichloropropylene U NO 3.00 10.0 
trans-l,4-Dichloro-2-butene U NO 2S.0 50.0 

Units 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 YOA-S260B 87.6 (60.2 - 139.) 

Dibromofluoromethane APP 9 YOA-S260B S6.6 (70.6 - 152.) 
Toluene-dS APP 9 YOA-S260B 102. (6S.4 - 135.) 

DF 

10. 

10. 
10. 
10. 
10. 

10. 
10. 
10. 
10. 
10. 
10. 

10. 
10. 

10. 
10. 
10. 

10. 

10. 
10. 
.n w. 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(S43) 556-S171 • Fax (843) 766-1178 .. t;.;t Prllll.:U on r.xydcd parer. 

Laboratory Cerdficadons 
STATE GEL EPI 
FL E87IS6I87294 E874721874SS 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 2 of3 

Analyst Date Time Batch M 

JEB 09/19/98 1232 131547 I 

*9809599-03* 
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Client: 

Contact: 

Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
.Heelin'..? IOduy \ lIt'eds \\'irll (/ 1'/0011 ior roIlW/"IVII'. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 28, 1998 

Sampie ID ; SPORT0i92~3 

Surrogate Recovery Test Percent% Acceptable Limits 

M=Method Method-Description 

MI EPA 8260B 

Notes: 
The qualifiers in this repon are defined as follows: 

ND indicates that the analyte was not detected at J. concentration gr~ater than the detection limit. 

Laboratory Certificatiens 

Sf ATE GEL EPI 
fL E87156187294 E87472187458 
NC 233 
sc 10120 1O!j:82 
'IN 02934 02934 

Page 30f3 

J indicales presence of analyte at a conr.~,,:nlratiQn less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that [he analyte was not detected at a concentration greater than the detection limit. 

>10 indicates that a quality I.:ontrol analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with Generdl Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

• j ----. 

_~W 
ReViewed By 

........ . 

.Nl w<" N\U t 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 
#J< 
t.~ I'l"Il1h:d ,111 n:<:;.-<:kJ r~p.:r 

'9809599-03' 



GENERAL ENGINEERING LABORATORIES 
l\4eeting roday's Heeds wirh a \'is;oll!or tomorrow. 

Labontory CertiftClitioas 
STATE GB. EPI 
FL E871S6I81294 E87472/874S8 
NC 233 
sc 10120 10:582 
IN 02934 02934 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Ponsmouth Detachrnent-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28. 1998 Pagelof3 

Sample ID : SPORTOi92-4 

LablD : 9809599-04 

Matrix : GroundH20 

Date Collected : 09118/98 
Date Received : 09/18/98 
Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Volatile Organics 
P"'''' Appendix IX Volatiles - 55 items 
L 1.1.1.2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 JEB 09/19/98 1128 131547 I 

1.1.1-Trichloroethane U ND 0.200 1.00 ugll 1.0 
1.1.2.2-Tetrachloroethane U ND 0.500 1.00 ugll 1.0 
1.1.2-Trichloroethane U ND 0.400 1.00 ugll 1.0 
1.1-Dichloroethane U ND 0.400 1.00 ugll 1.0 
I.I-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1.2,3-Trichloropropane U ND 0.500 1.00 ugll 1.0 
1.2-Dibromo-3-chloropropane U ND 0.600 1.00 ugll 1.0 
1.2-Dibromoethane U ND 0.400 1.00 ugll 1.0 
1.2-Dichlorobenzene U ND 0.400 1.00 ugll 1.0 
1.2-Dichloroethane U ND 0.200 1.00 ugll 1.0 
1,2-Dichloropropane U ND 0.200 1.00 ugll 1.0 
1 ,2-cis-Dichloroeth y lene U ND 0.700 1.00 ugll 1.0 
1.2-trans-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
2-Butanone U ND 5.90 10.0 ugll 1.0 
2-Hexanone U ND 3.20 5.00 ugll 1.0 
4-Methyl-2-pentanone U ND 1.60 5.00 ugll 1.0 
Acetone U ND 3.70 5.00 ugll 1.0 
Acetonitrile U ND 15.6 25.0 ugll 1.0 
Acrolein U ND 8.90 10.0 ugll 1.0 
AcrylOnitrile U ND 8.20 10.0 ugll 1.0 
Allyl Chloride U ND 2.10 5.00 ugll 1.0 
Benzene U. ND 0.300 1.00 ugll 1.0 
Bromoform lJ ND 0.400 1.00 ugll 1.0 
Carbon Disulfide U ND 1.80 5.00 ugll 1.0 

,.- Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 

"- Chlorobenzene U ND 0.300 1.00 ugll 1.0 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 1"lnllllllllllllll"lIlil"I"IIII~IIII1I~1I111111 
(843) 556-8171 • Fax (843) 766-1178 *9809599-04* 
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GENERAL ENGINEERING LABORATORIES 
}vleeting today"slleeJs lvilh a I'ision/or tomonvw. 

Laboratory Certificatlons 

STATE GEL EPI 
FL E871S6I87294 E874721814S8 
NC 233 
sc 10120 iOS82 
TIl 02934 02934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 

1899 Nonh Hobson Ave. 

Nonh Charleslon. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 

Projecl Descriplion: SUPSHIP-Ponsmouth Delachmenr 

cc: NPWCOOl97 Report Date: September 28. 1998 Page 20f3 

--_., 
C"~ __ 1~ T1"\ 

: SPORT0792-4 .,;tCLLllpU;; .L.L-' 

Parameter Qualifier Result DL RL Units DF Analyst Dale Time Batch M 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 

Chloroerhane U ND 0.300 1.00 ugll 1.0 JEB 09119/98 1128 131547 1 

Chloroform U ND 0.700 1.00 ugll 1.0 

Chloroprene U ND 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 

Dichlorobromomethane U ND 0.400 1.00 ugll 1.0 

Dichlorodifluoromethane U ND 1.20 5.00 ugll 1.0 

Ethylbenzene U ND 0.300 1.00 ugll 1.0 
....... Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 

Methacrylonitnle U ND 3.80 5.00 ugll 1.0 

Methyl Bromiue U ND 0.300 1.00 ugll 1.0 

Methyl Chloride U ND 0.200 1.00 ugll 1.0 

Methyl Iodide U ND 5.20 10.0 ugll 1.0 
Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 

Melhylene Chloride J 1.22 1.20 5.00 ugll 1.0 

Propionitriie U ND 2.60 10.0 ugll 1.0 
Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 

Toluene U ND 0.500 1.00 ugll 1.0 
Trichioroethylene U N"D 0.600 1.00 ugll 1.0 
Trichlorotluoromethane U ND 1.70 5.00 ugll 1.0 
Vinyl Acetate U ND 1.80 5.00 ugll 1.0 
Yinyl chloride U ND 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U ND 1.10 2.00 ugll 1.0 
bis(2-Chloromethy1ethyl)ether U ND 3.70 10.0 ugll 1.0 
cis-l.3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans-l.3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans-l,4-Dichloro-2-butene U ND 2.80 5.00 ugll 1.0 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 VOA-8260B 84.5 (60.2 - 139.) 

JfI"""" Dibromofluoromethane APP 9 YOA-8260B 84.6 (70.6 - 152.) 

~ Toluene-d8 APP 9 YOA-8260B !O5. (68.4 - 135.) 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 ·9809599-04· 
II!: 
~;t Pnnted on recycled paper. 



Client: 

Contact: 

Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
lv/eetillg today '5 /leeds .vith a \.'isioll for tomorron: 

Supervisor of Ship Building & Conversion 
SUPS HIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Portsmouth Detachment 

Report Date: September 28. 1998 

Sample ID : SPORT0792-4 

Surrogate Recovery Test Percent% Acceptable Limits 

M=Method Method-Description 

MI EPA 8260B 

Notes; 

The qualifiers in this report are defined as follows: 

ND indicates that the anal}te was not detected at a concentration greater than the dete~rion limit. 

Laboratory Certifications 

STAlE GEL EPI 
A. E87156/87294 E87472187458 
NC 233 
SC 10!20 10582 
TN 02934 02934 

Page 30f3 

J indicates presel1ce of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of speCified acceptance criteria. 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 
II< 

'" Pnnted on recycled paper. 
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GENERAL ENGINEERING LABORATORIES 
iWeeting today's needs Wilh a vision for lomorrOlv. 

Laboratory Certifications 

STATE GEL EPI 
FL E87156187294 E87472J87458 
NC 233 
SC IOI20 10582 
IN 02934 02934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2\06 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28, 1998 Page 10f3 

SampieID . C'nnD'T"n"'Jn.., ~ 
• ~~Vl'J.V/7~-..J 

LabID : 9809599-05 

Matrix : GroundH20 
Date Collected : 09/18/98 
Date Received : 09/18/98 
Priority : Routine 
CollectOr : Client 

.--. 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch 1\1 

Volatile Organics 

Appendix IX Volatiles - 55 items 
I, 1,1 ,2-Tetrachloroelhanc U ND 0.300 1.00 ugll 1.0 JEB 09/21/98 1416 131666 1 
1.1.1-Trichloroethane U ND 0.200 1.00 ugil 1.0 
1.1.2.2-Tetrachloroethane U ND 0.500 1.00 ugil 1.0 
l,l ,2-Trichloroethane U ND 0.400 1.00 ugll 1.0 
l.l-Dichloroethane U ND 0.400 1.00 ugll 1.0 
I,I-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1,2,3-Trichloropropane U ND 0.500 1.00 ugll 1.0 
1.2-Dibromo-3-chloropropane U ND 0.600 1.00 ugll 1.0 
1,2-Dibromoethane U ND 0.400 1.00 ugll 1.0 
l,2-Dichlorobenzene U ND 0.400 1.00 ugll 1.0 
1.2-Dichloroethane U ND 0.200 1.00 ugll 1.0 
1,2-Dichloropropane U ND 0200 1.00 Ugll LO 
1.2-cis-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1,2-trans-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
2-Butanone U ND 5.90 10.0 ugll 1.0 
2-Hexanone U ND 3.20 5.00 ugll 1.0 
4-Methyl-2-pentanone U ND 1.60 5.00 ugll 1.0 
Acetone U ND 3.70 5.00 ugll 1.0 
Acetonitrile U ND 15.6 25.0 ugll 1.0 
Acrolein U ND 8.90 10.0 ugll 1.0 
Acrylonitrile U ND 8.20 10.0 ugll 1.0 
Allyl Chloride U ND 2.10 5.00 ugll 1.0 
Benzene U ND 0.300 1.00 ugll 1.0 
Bromofonn U ND 0.400 1.00 ugll 1.0 
Carbon Disulfide U ND 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 
Chlorobenzene U ND 0.300 1.00 ugll 1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 III~~ 111111111111111 IlIlmIIllll 
(843) 556-8171· Fax (843) 766-1178 

"" ti" Prmted on recycled paper. 
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GENERAL ENGINEERING LABORATORIES 
,V/eeting today's /leeds with a l'isiOIl for tomonV\l,-'. 

Client: Supervisor of Ship Building & Conversion 
SUPS HIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Contact: Mr. Bill Hiers 

Project Description: SUPSHlP-Portsmouth Detachment 

cc: NPWCool97 Report Date: September 28. 1998 

Saaiiple ID : SPORT0792·5 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U NO 0.300 1.00 ugll 1.0 
Chloroethane U NO 0.300 1.00 ugll 1.0 
Chloroform II NO 0.700 1.00 ugll 1.0 
Chloroprene U ND 0.100 20.0 ugll 1.0 
Dibromomethane U NO 0.200 1.00 ugll 1.0 
Dichlorobromomethane U NO 0.400 1.00 ugll 1.0 
Dichlorodifluoromethane U NO 1.20 5.00 ugll 1.0 

,,"",~- Ethylbenzene U NO 0.300 1.00 ugll 1.0 

"- Isobutyl Alcohol U NO 36.0 50.0 ugll 1.0 
Methacrylonitrile U NO 3.80 5.00 ugll 1.0 
Methyl Bromide U NO 0.300 1.00 ugll 1.0 
Methyl Chloride U NO 0.200 1.00 ugll 1.0 
Methyl Iodide U NO 5.20 10.0 ugll 1.0 
Methyl Methacrylate U NO 3.90 5.00 ugll 1.0 
Methylene Chloride J 3.64 1.20 5.00 ugll 1.0 
Propionitrile U NO 2.60 10.0 ugll 1.0 
Styrene U NO 0.200 1.00 ugll 1.0 
Tetrachloroethylene U NO 0.700 1.00 ugll 1.0 
Toluene U ND 0.500 1.00 ugll 1.0 
Trichloroethylene U ND n rnn 1 IV\ ...... 11 1.0 V.UVU 1.UV Ye" 
Trichlorotluoromethane U NO 1.70 5.00 ugll 1.0 
Vinyl Acetate U NO 1.80 5.00 ugll 1.0 
Vinyl chloride \1 NO 0.400 1.00 ugll 10 
Xylenes (TOTAL) u NO 1.10 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U NO 3.70 10.0 ugll 1.0 
cis-l,3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans-I.3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 
trans-I.4-0ichloro-2-butene U ND 2.80 5.00 ugll 1.0 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 VOA-8260B 95.6 (60.:1- 139.) 
Dibromofluoromethane APP 9 VOA-8260R 97.0 (70.6 - 152.) 

-~ Toluene-d8 APP 9 VOA-8260B 110. (6~.4 - 135.) ..... 
POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 
ft "J Printed on recycled paper. 

Laboratory Certif"lCUions 

STATE GEL EPI 
FL E871S6I87294 E874121874S8 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 2of3 

Analyst Date Time Batch M 

JEB 09/21/98 1416 131666 I 

*9809599-05* 



Client: 

Contact: 

Project Description: 

cc: NPWCOO 197 

GENERALENGThffiERINGLABORATORlliS 
:"feeling £ollar's needs wiliT a dsiollfor TOmorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP·Portsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

SUPS HIP-Portsmouth Detachment 

Report Date: September 28. 1998 

S&uple ID : SPORT0792·5 

Surrogate Recovery Test Percent% Acceptable Limits 

M=Metbod Method-Description 

Laboratory CertifleatiolD 

STATE GEL EPI 
FL E87IS6I87294 E87472i874S8 
NC 233 
sc WIlO 
TN 02934 

105S2 
02934 

Page 3 of3 

---- .---------
MI EPA 8260B 

Notes: 
The qualifiers in this repon are defined as follows: 

ND indicates that the analyte was not detected at a conce!ltration ~reater tr.nn the detection limit. 
J indicates presence of analyte at a concentration less than the reporting lirut (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171' Fax (843) 766-1178 

"" '-J Printed on recycled paper. 
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GENERAL ENGINEERING LABORATORIES 
.. Heeling roday's /leeds with a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmollth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405·2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28. 1998 

" ___ I. 'fro. . ["nr\n.,..n..,fV'II ~ 
':>i1llll'lC u. .... • .>rvl\..lvl'7 .... -u 

LabID : 9809599-06 

Matrix : GroundH20 
Date Collected : 09118/98 
Date Recei ved : 09118/98 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF 

Volatile Organics 

Appendix IX Volatiles - 55 items 

1.1.1.2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 
1.1.1-Trichloroethane U NO 0.200 1.00 ugll 1.0 

1.1.2.2-Tetrachloroethane U NO 0.500 1.00 ugll 1.0 
1,1,2-Trichloroethane U NO 0.400 1.00 ugll 1.0 
l,l-Dichloroethane U NO 0.400 1.00 ugll 1.0 
l,l-Dichloroethylene U NO 0.700 1.00 ugll 1.0 
1.2.3-Trichloropropane U NO 0.500 1.00 ugll 1.0 

1,2-Dibromo-3-chloropropane U NO 0.600 1.00 ugll 1.0 
l,2-Dibromoethane U NO 0.400 1.00 ugll 1.0 
tt2-Dichlorobenzene U NO 0.400 1.00 ugll 1.0 
1.2-Dichloroethane U NO 0.200 1.00 ugll 1.0 
1.2-Dichioropropane U ND 0.200 1.00 ugil 1.0 
1,2 -cis-Dichloroethy lene U ND 0.700 1.00 ugll 1.0 
1.2-trans-Oichloroethy lene U NO 0.700 1.00 ugll 1.0 
2-Butanone U NO 5.90 10.0 ugll 1.0 
2-Hexanone U ND 3.20 5.00 ugll 1.0 
4-Methyl-2-pentanone U NO 1.60 5.00 ugll 1.0 
Acetone U NO 3.70 5.00 ugll 1.0 
Acetonitrile U NO 15.6 25.0 ugll 1.0 
Acrolein U ND 8.90 10.0 ugll 1.0 

Acrylonitrile U ND 8.20 10.0 ugll 1.0 
AJlyl Chloride U ND 2.10 5.00 ugll 1.0 
Benzene U ND 0.300 1.00 ugll 1.0 
Bromoform U ND 0.400 1.00 ugll 1.0 
Carbon Disulfide U NO 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 
Chlorobenzene U NO 0.300 1.00 ugll 1.0 
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GENERAL ENGINEERING LABORATORIES 
Meeting coday's needs .vitII a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28. 1998 

'-" ___ I. Tn : SPORT0792~6 ,;UUlIPU; u'" 

Parameter Qualifier Result DL RL Units OF 

Chloroclibromomethane U NO 0.300 1.00 ugll 1.0 
Chloroethane U NO 0.300 1.00 ugll 1.0 
Chloroform U NO 0.700 1.00 ugll 1.0 
Chloroprene U NO 0.100 20.0 ugll 1.0 
Dibromomethane U ND O.lOO 1.00 ugil 1.0 
Dichlorobromomethane U NO 0.400 1.00 ugll 1.0 
Dichlorodifluoromethane U NO 1.20 5.00 ugll 1.0 
Ethylbenzene U NO 0.300 1.00 ugil 1.0 
Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 
Methacrylonitrile U ND 3.80 5.00 ugll 1.0 
Methyl Bromide U ND 0.300 1.00 ugll 1.0 
Methyl Chloride U NO 0.200 1.00 ugll l.0 
Methyl Iodide U ND 5.20 10.0 ugll l.0 
Methyl Methacrylate U ND 3.90 5.00 ugll l.0 
Methylene Chloride J 3.01 1.20 5.00 ugll l.0 
Propionitrile U ND 2.60 10.0 ugil 1.0 
Styrene U ND 0.200 1.00 ugll l.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 
Toluene U ND 0.500 1.00 ugll l.0 
Trichloroethylene U ND 0.600 LOO ugfl 1.0 
Trichlorofluoromethane U NO 1.70 5.00 ugil l.0 
Vinyl Acetate U NO 1.80 5.00 ugll l.0 
Vinyl chloride U ND 0.400 1.00 ugll l.0 
Xylenes (TOTAL) U NO UO 2.00 ugll l.0 
bis(2-Chloromethylethyl)ether U ND 3.70 10.0 ugll l.0 
cis-l.3-Dichloropropylene U ND 0.300 1.00 ugll l.0 
trans-l.3-Dichloropropylene U ND 0.300 1.00 ugll l.0 
trans-l,4-Dichloro-2-butene U ND 2.80 5.00 ugil l.0 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 VOA-8260B 96.0 (60.2 - 139.) 
Dibromofluoromethane APP 9 VOA-8260B 98.5 (70.6 - 152.) 
Toluene-d8 APP 9 VOA-8260B 118. (68.4 - 135.) 
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Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2\06 
Mr. BIll Hiers 

SUPS HIP-Portsmouth Detachment 

Report Date: September 28. 1998 

Sampie iD . SPORT0792-6 

Surrogate Recovery Test Perceot% Acceptable Limits 

M=Metbod 

Laboratory Certifications 

STATE GEL EPI 
FL E871S6ilm94 E874721874S8 
NC 233 
SC 
'IN 

!0l20 
02934 

10582 
02934 

Page 30f3 

Method-Description 
--------------------------------- --~------------------------------------
MI EPA 8260B 

Notes: 
The qualifiers in this report are defined as follows; 
ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

J indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 
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GENERAL ENGmEERING LABORATOruES 
Meeting lOda:o,: 's !leeds Wilh a vision for tomorrow. 

Laboratory Certifications 

STATE GEL EPI 
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Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2 \06 

Contact: Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Repon Date: September 28, 1998 Page Ion 

~ .. _ .... I ... TT"I : SPORT0792·7 "" ..... lIp~ ... -UJ 

LabID : 9809599-07 

Mattix : GroundH20 

Date Collected : 09/18/98 

Date Recei ved : 09/18/98 

Priority : Routine 
Collector ; Client 

Parameter Qualifier Result DL RL Units OF Analyst Date Time Batch M 

Volatile Organics 

Appendix IX Volatiles· 55 items 

"h" I, I ,1,2-Tetrachloroethane U NO 0.300 1.00 ugll 1.0 lEB 09/21/98 1521 131666 I 

1.1,1-Trichloroethane U NO 0.200 1.00 ugll 1.0 

1,1,2,2-Tetrachloroethane U NO 0.500 1.00 ugll 1.0 

1,1,2-Trichloroethane U ND 0.400 1.00 ugll 1.0 

l,l-Dichloroethane U NO 0.400 1.00 ugll 1.0 

I,I-Dichloroethylene U NO 0.700 1.00 ugll 1.0 

1,2,3. Trichloropropane U ND 0.500 1.00 ugll 1.0 

1,2-Dibromo-3-chloropropane U NO 0.600 1.00 ugll 1.0 

1,2-Dibromoethane U ND 0.400 1.00 ugll 1.0 

1.2-Dichlorobenzene U NO 0.400 1.00 ugll 1.0 

1.2-Dichloroethane U ND 0.200 1.00 ugll 1.0 

i,2-Dichloropropane U NU 0.200 Loo ug/l ,0 
LV 

1.2-cis-Dichloroethylene U NO 0.700 1.00 ugll 1.0 

1 ,2-trans-Dichloroethy lene U NO 0.700 1.00 ugll 1.0 
2-Butanone U NO 5.90 10.0 ugll 1.0 

2-Hexanone U NO 3.20 5.00 ugll 1.0 

4-Methyl-2-pentanone U NO 1.60 5.00 ugll 1.0 
Acetone U NO 3.70 5.00 ugll 1.0 

Acetonitrile U NO 15.6 25.0 ugll 1.0 

Acrolein U ND 8.90 10.0 ugll 1.0 

Acrylonitrile U Nu 8.20 10.0 ugJ1 l.0 
Allyl Chloride U ND 2.10 5.00 ugll 1.0 

Benzene U NO 0.300 1.00 ugll 1.0 

Bromoform U NO 0.400 1.00 ugll 1.0 

Carbon Disulfide U NO 1.80 5.00 ugll 1.0 

Carbon Tetrachloride U NO 0.200 1.00 ugll 1.0 
,""" Chlorobenzene U NO 0.300 1.00 ugll 1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 111111111111 IIIIIIIIIIIIIIIII~IIII~ 11111111 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs wirh a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2\06 
Contact: Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28. 1998 

.~---

C' ___ I~ TT\ 
: SPORT0792· 7 0.,)<11111-''';;; .......... 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 

Chloroethane U ND 0.300 1.00 ugll 1.0 

Chlorofonn U ND 0.700 1.00 ugll 1.0 

Chloroprene U ND 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 

Dichlorobromomethane U ND 0.400 1.00 ugll 1.0 

Dichlorodifluoromethane U ND 1.20 5.00 ugll 1.0 

Ethylbenzene U ND 0.300 1.00 ugll 1.0 

Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 

Methacrylonitrile U ND 3.80 5.00 ugll 1.0 

Methyl Bromide U ND 0.300 1.00 ugil 1.0 

Methyl Chloride U ND 0.200 1.00 ugll 1.0 

Methyl Iodide U ND 5.20 \0.0 ugll 1.0 

Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 

Methylene Chloride J 2.54 1.20 5.00 ugll 1.0 

Propionitrile U ND 2.60 10.0 ugll 1.0 

Styrene U ND 0.200 1.00 ugll 1.0 

Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 

Toluene U ND 0.500 1.00 ugll 1.0 

Trichioroethyiene U ND '" L'nn ,~ ..... 11 1.0 V.OUU ,.~ "EI' 
Trichlorofluoromethane U ND 1.70 5.00 ugll 1.0 

Vinyl Acetate U ND 1.80 5.00 ugll 1.0 
Vinyl chloride U ND 0.400 1.00 ugll 1.0 

Xylenes (TOTAL) U ND 1.10 2.00 ugll 1.0 

bis(2-Chloromethylethyl)ether U ND 3.70 10.0 ugll 1.0 
cis-l.3-Dichloropropylene U ND 0.300 1.00 ugll \.0 
trans-I.3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 

trans-I,4-Dichloro-2-butene U ND 2.80 5.00 ugll 1.0 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 VOA-8260B 97.0 (60.2 - 139.) 

Dibromofluoromethane APP 9 VOA-8260B 98.8 (70.6 - 152.) 

Toluene-d8 APP 9 VOA-8260B \19. (68.4 - 135.) 
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Client: 

Contact: 

Project Description: 

cc: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a \'isioll!or tomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 28, 1998 

Sampie ID 

Surrogate Recovery Test Percent% Acceptable Limits 

M= Method 

Laboratory Certiftcadoru 

STATE GEL EPI 
FL E87156i87294 E87472187458 
NC 233 
sc 
1N 

10120 
02934 

10582 
02934 

Page 30f3 

Method-Description 
---_ ... _------=------------------

M1 EPA 8260B 

Notes: 
The qualifiers in this repon are defined as follows: 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater fhan the detection Untit (DL), 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Laboratory Certifications 

STATE GEL EPI 
fL Ea1156187294 E87472187458 
NC 233 
SC 10120 10582 
IN 02934 02934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 

1899 Nonh Hobson Ave. 
Nonh Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOO197 Report Date: September 28. 1998 Page Ion 

~ .......... 1 ... Tn : SPORT0792·8 ....... ut' ...... --

LabID : 9809599-08 
Matrix : GroundH20 
Date Collected : 09/18/98 
Date Recei ved : 09/18/98 
Priority : Routine 

Collector : CHene 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batcll M 

Volatile Organics 

Appendix IX Volatiles - 55 items 
1.1.1.2-Tetrach1oroethane U 
1,1, I. Trichloroethane U 
1,1,2,2-Tetrachioroethane U 
1.1.2-Trichloroethane U 
l,l-Dichloroethane U 
1.1-Dich1oroethy1ene U 
1.2.3-Trichloropropane U 
1,2-Dibromo-3-chloropropane U 
1,2-Dibromoethane U 
1,2-Dichlorobenzene U 
1,2-Dichloroethane U 
j .2-Dichioropropane U 
1.2-cis-Dichloroethylene U 
l,2-trans-Dichloroethylene U 
2-Butanone U 
2-Hexanone U 
4-Methyl-2-pentanone U 
Acetone U 
Acetonitrile U 
Acrolein U 
Acryionitriie U 
Allyl Chloride U 
Benzene U 
Bromoform U 
Carbon Disulfide U 
Carbon Tetrachloride U 
Chlorobenzene U 

--------

ND 0.300 1.00 ugll 1.0 lED 09/21/98 1554 131666 1 
ND 0.200 1.00 ugll 1.0 
ND 0.500 1.00 ugl1 1.0 
ND Q.400 1.00 ugll 1.0 
ND 0.400 1.00 ugl1 1.0 
ND 0.700 1.00 ugll 1.0 
ND 0.500 1.00 ugll 1.0 

ND 0.600 1.00 ugll 1.0 
ND 0.400 1.00 ugll 1.0 
ND 0.400 1.00 ugll 1.0 
ND 0.200 1.00 ugll 1.0 
N'D 0.200 1.00 ug/l ' n LV 

ND 0.700 1.00 ugll 1.0 
ND 0.700 1.00 ugll 1.0 
ND 5.90 10.0 ugll 1.0 
ND 3.20 5.00 ugll 1.0 
ND 1.60 5.00 ugll 1.0 
ND 3.70 5.00 ugll 1.0 
NO 15.6 25.0 ugll 1.0 
ND 8.90 10.0 ugll 1.0 
ND 8.20 10.0 ugll ' n LV 

ND 2.10 5.00 ugll 1.0 
ND 0.300 1.00 ugll 1.0 
ND 0.400 1.00 ugll 1.0 
ND 1.80 5.00 ugll 1.0 
ND 0.200 1.00 ugll 1.0 
ND 0.300 1.00 ugll 1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road' 29414 
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GENERAL ENGINEERING LABORATORIES 
Meeting coday's needs },,!ith a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP·Portsmouth Detachment·Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP·Portsmouth Detachment 

cc: NPWCool97 Report Date: September 28. 1998 

'-" ___ 1_ Tn 
: SPORT0792·8 »cuuyu; 1L1 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 

Chloroethaoe U ND 0.300 1.00 ugll 1.0 
Chloroform U ND 0.700 1.00 ugll 1.0 
Chloroprene U NO 0.100 20.0 ugll 1.0 
Dihromomethane U NO 0.200 1.00 ugll 1.0 
Dichlorobromoml!thane 1] NO MOO 1.00 ugll 1.0 
Dichlorodifluoromethane U NO 1.20 5.00 ugll 1.0 
Ethylbenzene U NO 0.300 1.00 ugll 1.0 
Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 
Methacrylonitrile U ND 3.80 5.00 ugll 1.0 
Methyl Bromide U ND 0300 1.00 ugll 1.0 
Methyl Chloride U ND 0.200 1.00 ugll 1.0 
Methyl Iodide U NO 5.20 10.0 ugll 1.0 
Methyl Methacrylate U NO 3.90 5.00 ugll 1.0 
Methylene Chloride J 2.70 1.20 5.00 ugll 1.0 
Propionitriie U NO 2.60 10.0 ugll 1.0 
Styrene U NO 0.200 1.00 ugll 1.0 
Tetrachloroethylene U NO 0.700 1.00 ugll 1.0 
Toluene U NO 0.500 1.00 ugll 1.0 
Trichloroethylene U ND 0.600 ' An •• _It on 

LVV u." LV 

TrichlOl'ofluoromethane U NO 1.70 5.00 ugll 1.0 
Vinyl Acetate U NO 1.80 5.00 ugll 1.0 
Yiny 1 chloride U NO MOO 1.00 ugll 1.0 
Xylenes (TOTAL) U NO 1.10 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U NO 3.70 10.0 ugll 1.0 
cis-l.3-Oichloropropylene U NO 0.300 1.00 ugll 1.0 
trans-l,3-Dichloropropylene U NO 0.300 Loo ugll 1.0 
trans-IA-Dichloro-2-butene U ND 2.80 5.00 ugll 1.0 

Surrogate Recovery Test Percent % Acceptable Limits 
._---

Bromofluorobenzene APP 9 YOA-8260B 94.1 (60.2 - 139.) 
Dibromofluoromethane APP 9 YOA·8260B 98.0 (70.6 - 152.) 
Toluene·d8 APP 9 YOA·8260B 119 (68.4 - 135.) 
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Client: 

Contact: 
Project Description: 

ee: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs \vith a vision/or tomorrow. 

Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405·2106 
Mr. Bill Hiers 

SUPSHIP·Portsmouth Detachment 

Report Date: September 28, 1998 

Sa.rnple ID : SPORT0792·8 

Surrogate Recovery Test Percent% Acceptable Limits 

M=Method Method-Description 

Laboratory Certifications 

STAn; GEL EPI 
A. E81156187294 E81412181458 
NC 233 
SC 
1N 

10120 
02934 

10582 
02934 

Page 30f3 

-------'------.,--_. - .. - .. -----------
MI EPA 8260B 

Notes: 
The qualifiers in this leport are defined as fonows: 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporung limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte wa~ not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769·7386. 

Reviewed By \ 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Contact: Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28. 1998 

C;;:"rnnl ... In : SPORT0792-9 "'-"1"'- --

LabID : 9809599-09 

Matrix : GroundH20 

Date Collected : 09/18198 
Date Received : 09118198 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units OF 

Volatile Organics 

Appendix IX Volatiles - 55 items 
I. 1.1.2-Tetrachloroethane U NO 0.300 1.00 ugll 1.0 

I. 1.1-Trichloroethane U NO 0.200 1.00 ugll 1.0 
1.1.2.2-Tetrachloroethane U NO 0.500 1.00 ugll 1.0 

I. I .2-Trichloroethane U ND 0.400 1.00 ugll 1.0 
1.1-Dichloroethane U NO 0.400 1.00 ugll 1.0 
l,l-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1.2.3-Trichloropropane U ND 0.500 1.00 ugll 1.0 

1.2-Dibromo-3-chloropropane U NO 0.600 1.00 ugll 1.0 
1.2-Dibromoethane U ND Q.400 1.00 ugll 1.0 
1.2-Dichlorobenzene U NO 0.400 1.00 ugll 1.0 
1.2-Dichloroethane U NO 0.200 1.00 ugll 1.0 
1.2-Dichlofopropaile U l~U 0.200 • no ug/l ' n LUV LV 

I.2-ds-Dichloroethylene U NO 0.700 1.00 ugll 1.0 
1.2-trans-Dichloroethylene U NO 0.700 1.00 ugll 1.0 
2-Butanone U NO 5.90 10.0 ugll 1.0 
2-Hexanone U NO 3.20 5.00 ugll 1.0 
4-Methyl-2-pentanone U NO 1.60 5.00 ugll 1.0 
Acetone U NO 3.70 5.00 ugll 1.0 
Acetonitrile U NO 15.6 25.0 ugll 1.0 
Acrolein U ND 8.90 10.0 ugll 1.0 
Acrylonitrile U NT> 8.20 iV.O ugrl 1.0 
Allyl Chloride U NO 2.10 5.00 ugll 1.0 
Benzene U ND 0.300 1.00 ugll 1.0 
Bromoform U NO 0.400 1.00 ugll 1.0 
Carbon Disulfide U NO 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 
Chlorobenzene U ND 0.300 1.00 ugll 1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 o Printed on recycled paper. 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs wirh a visioll for tomorrow. 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 

Project Description; SUPS HIP-Portsmouth Detachment 

cc; NPWCOO197 Report Date: September 28, 1998 

~" .......... 1", In : SPORT0792=9 ......... p~ .......... 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U NO 0.300 1.00 ugll 1.0 

Chloroethane U ND 0.300 1.00 ugll 1.0 

Chlorofonn U NO 0.700 1.00 ugll 1.0 

Chloroprene U ND 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 

Dichlorobromomethane U NO 0.400 1.00 ugll 1.0 

Dichlorodifluoromethane U NO 1.20 5.00 ugll 1.0 
Ethylbenzene U ND 0.300 1.00 ugll 1.0 
Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 
Methacrylonitrile U ND 3.80 5.00 ugll 1.0 
Methyl Bromide U NO 0.300 1.00 ugll 1.0 
Methyl Chloride U NO 0.200 1.00 ugll 1.0 
Methyl Iodide U NO 5.20 10.0 ugll 1.0 
Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 

Methylene Chloride J 3.25 1.20 5.00 ugll 1.0 

Propionitrile U NO 2.60 10.0 ugll 1.0 
Styrene U ND 0.200 1.00 ugll 1.0 

Tetrachloroethylene U NO 0.700 1.00 ugll 1.0 
Toluene U NO 0.500 1.00 ugll 1.0 
Trichloroethyiene U l"u 0.600 1.00 Ugfl 1.0 
Trichlorotluoromethane U ND 1.70 5.00 ugll 1.0 
Vinyl Acetate U NO 1.80 5.00 ugll 1.0 
Vinyl chloride U NO 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) u NO 1.10 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U NO 3.70 10.0 ugll 1.0 
cis-l,3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 
trans-l,3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 
trans-l,4-Dichloro-2-butene U ND 2.80 5.00 ugll 1.0 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 YOA-8260B 96.5 (60.2 - 139.) 
Dibromofluoromethane APP 9 YOA-8260B 96.9 (70.6 - 152.) 
Toluene-d8 APP 9 YOA-8260B 118. (68.4 - 135.) 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 
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GENERAL ENGmEERING LABORATORffiS 
Jleeting today's !leeds IrillJ a \'isiO/l for tomorrow. 

Laboratory Certiftcations 

Client: 

Contact: 
Project Description: 

cc: NPWCOO197 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmoum Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 

SUPSHIP-Portsmoum Detachment 

Report Date: September 28. 1998 

Sa..'1lple ID : SPORT0792-9 

Surrogate Recovery Test Percent% Acceptable Limits 

M=Method Method-Description 

STATE 
FL 
NC 
SC 
TN 

GEL 
E87I56187294 
233 
10120 
02934 

EPI 
E87472187458 

10582 
02934 

Page 30f3 

-----------------------------------
M1 EPA 8260B 

Notes: 
The qualifiers in this report are defined as follows: 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering T .aboratories 

standard operating procedures. Please direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Reviewe By 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 o Printed on recycl~d paper. 

*9809599-09* 
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GENERAL ENGINEERING LABORATORIES Laboratory Certifications 

" .. 

'" 

MeeHng today's needs with a \'Ision/or tomorrow. 

Client: Supervisor of Ship Building & Conve"ion 

SUPSHIP-Ponsmouth Detachment-Env. 
1899 North Hobson Ave. 

Contact: 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
Project Description: SUPSHIP-Ponsmouth Detachment 

cc: NPWCOOl97 

Saillple ID 
LabID 
Matrix 

Date Collected 

Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Volatile Organies 

Appendix IX Vn/atiles - 55 items 
1.1.1.2-Tetrachloroethane U ND 

1,1.1-Trichloroethane U ND 
1.1 J.J.-Tetrachloroethane U ND 
1,1,2-Trichloroethane U ND 
I,l-Dichloroethane U ND 
l,l-Dichloroethylene U ND 
1.2.3-Trichloropropane U ND 
1.2-Dibromo-3-chloropropane U ND 
1,2-Dibromoethane U ND 
1,2-Dichlorobenzene U ND 
1.2-Dichloroeth~ne U ND 
i ,2-Dichioropropane U ND 
1.2 -cis-Die hi oroethylene U ND 
t,2-trans-Dichloroethylene U ND 
2-Butanone 8.90 
2-Hexanone U ND 
4-Methyl-2-pentanone J 3.92 
Acetone 146 
Acetonitrile U ND 
Acrolein U ND 
Acrylonitrile U ND 
Allyl Chloride U ND 
Benzene 2.47 
Bromoform U ND 
Carbon Disulfide J 2.00 

- Carbon Tetrachloride U ND 

Repon Date: September 10. 1998 

: SPORT0794-i 

: 9809197-01 

: Soil 

: 09/04/98 

: 09/04198 
: Rush 

: Client 

DL 

0.204 

0.102 

0.612 

0.306 

0.102 

0.306 

0.408 

0.408 

0.204 

0.510 

0.204 

0.204 

0.102 

0.102 

3.26 

2.86 

3.16 

10.5 

1.02 

4.69 

3.98 
0.408 

0.510 

0.306 

0.306 
0.510 

RL 

1.02 

1.02 
1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 
5.10 

5.10 

5.10 

10.5 

25.5 

10.2 

10.2 

5.10 
1.01 

1.02 

5.10 

1.02 

Units DF 
--"---------

uglkg 1.0 
uglkg 1.0 
uglkg 1.0 

uglkg 1.0 

uglkg 1.0 

uglkg 1.0 
uglkg 1.0 

uglkg 1.0 

uglkg 1.0 

uglkg 1.0 

uglkg 1.0 

uglkg 1.0 
uglkg 1.0 
uglkg 1.0 
uglkg 1.0 

uglkg 1.0 
uglkg 1.0 
uglkg 1.0 
uglkg 1.0 

uglkg 1.0 

uglkg 1.0 

uglkg 1.0 

uglkg 1.0 

uglkg 1.0 
uglkg 1.0 
uglkg 1.0 

~# Chlorobenzene U ND 0.306 1.02 IIg1kg 1.0 

PO Box 30712. Charleston. SC 29417 • 2040 Savage Road· 29414 

(803) 556-8171. Fax (803) 766-1178 

'" ti." Printed un recycled paper. 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's /leeds with a "isioll/or romorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSHlP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description; SUPS HlP-Portsmouth Detachment 

cc: NPWCool97 Report Date: September 10, 1998 

Sa.TopIe ID . CDr\D'T'(\..,nA 1 
............ 1. ... .LV'7-r".L 

Parameter Qualifier Result DL RL Units OF 

Chlorodibromomethane U ND 0.204 1.02 uglkg 1.0 
Chloroethane U ND 0.306 1.02 uglkg 1.0 
Chlorofonn U NO 0.102 1.02 uglkg 1.0 
Chloroprene U NO 10.2 20.4 uglkg 1.0 
Dibromomethane U NO 0.204 1.02 uglkg 1.0 
Dichlorobromomethane U ND 0.102 1.02 uglkg 1.0 
Dichlorodifluoromethane U ND 1.22 1.22 uglkg 1.0 
Ethylbenzene 1.07 0.306 1.02 uglkg 1.0 
Isobutyl Alcohol U NO 643 10.2 uglkg 1.0 
Methacrylonitrile U NO 0.918 5.10 uglkg 1.0 
Methyl Bromide 1.19 0.306 1.02 uglkg 1.0 
Methyl Chloride 3.32 0.204 1.02 uglkg 1.0 
Methyl Iodide 8.10 0.612 5.10 uglkg 1.0 
Methyl Methacrylate U ND 0.408 5.10 uglkg 1.0 
Methylene Chloride U ND 1.43 1.43 uglkg 1.0 
Propionilrile U ND 3.47 10.2 uglkg 1.0 
Styrene U ND 0.306 1.02 uglkg 1.0 
Tetrachloroethylene U ND 0.408 1.02 uglkg 1.0 
Toluene 3.21 0.918 1.02 uglkg 1.0 
Trichloroeu1yleiie U ND 0.306 1.02 uglkg 1.0 
Trichlorofluoromethane U NO 0.306 1.02 uglkg 1.0 
Vinyl Acetate U ND 2.14 5.10 uglkg 1.0 
Vinyl chloride U ND 0.408 1.02 uglkg 1.0 
Xylenes (TOTAL) 3.35 0.714 2.04 uglkg 1.0 
bis(2-Chloromethylethyl)ether U NO 5.19 10.2 uglkg 1.0 
cis~ 1,3-Dichloropropylene U NO 0.204 1.02 uglkg 1.0 
trans-I,3-Dichloropropylene U NO 0.306 1.02 uglkg 1.0 
trans-l,4-Dichloro-2-butene U NO 0.510 5.10 uglkg 1.0 

l\fetals Analysis 
Beryllium 22100 11.4 250 uglkg 1.0 

The following prep procedures were performed: 

GC/MS Volatiles (8260 High Level) 
TRACE 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road. 29414 

(803) 556-8171' Fax (803) 766-1178 
".. 
.. ~ Prlmcu on recydcd paper. 

STATE GEL EPI 
fL E87156187294 E87472187458 
NC 233 
sc 10120 10582 
TN 02934 02934 
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Client: 

Contact: 

Project Description: 

cc: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
J1l!e!ill~ foday's needs with 1.1 I'ision for fomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHW-Ponsmouth Detachment-Env. 

1899 North Hobson Ave. 

Nonh Charleston. South Carolina 29405-1106 
Mr. Bill Hiers 

SUPSHIP-Ponsmouth Detachment 

Repon Date: September 10. 1998 

SaInple ID . C"DnD'TY\"'70A 1 
............. t.'-lV/7 .... -1 

Laboratory Certiflcad0D5 

STAlE GEL EPI 
A. E8715618'7294 E87472187458 
NC 233 
SC 
1N 

10120 
02934 

10582 
02934 

Page 30f3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Comments: 
Data reponed in mass/mass units is reported 'as received'. 

Surrogate Rec:overy 

Bromofluorobenzene 
Dihromofluoromethane 

Toluene-d8 

M=Method 

Ml 
M2 
M3 
M4 

NOles; 

Test 

APP 9 VOA-S260B 

APP 9 VOA-826I)B 

APP 9 VOA-8260B 

The qualifiers in this report are defined as follows. 

Perceor% 

134. 
74.9 

77.8 

Method-Description 

EPA 8260B 

EPA 60 lOA 

EPA 5035 
EPA 3050 

Acceptable Limits 
----

(53.5 .. 154.) 

(63.4 - 136.) 
(72.1 - 137.) 

ND indicates that the analvte was not detected at a concentration greater than the detection limit. 
1 indicates presence of analyte at a concentratjon less than the reporting limit (RL) and greater than the detection limIt (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Piease direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(803) 556-8171 • Fax (803) 766-1178 

"0 Printed on recyded paper. 
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GENERAL ENGINEERING LABORATORIES Laboratory Certiftcatioos 

Client: 

Contact: 

Meeting today's needs with a vision for tomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 Nonh Hobson Ave. 

Nonh Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCoo197 

Sampie iD 

LabID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Report Date: September 10, 1998 

: SPORT0794-2 

: 9809197-02 

: WasteH20 

: 09104198 
: 09104198 
: Rush 

: Client 

STATE GEL EPI 
FL E871S6I87294 E87472J874S8 
NC 233 
sc 10120 10081 
11< 02934 02934 

Page 1 of 1 

Parameter Qualifier Result DL RI. Units OF Analyst Date Time Bateb M 
--------------------------------------------------------
Metals Analysis 

Cadmium J 0.485 0.440 5.00 ugll 1.0 AME 09/08/98 1822 130689 

The following prep procedures were performed: 
TRACE 

M=Metbod 

Ml 

M2 

Notes: 

The qualifiers in this report are defined as follows: 

Metbod-Description 

EPA 200.7 

EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

FGD 09/08/98 1130 130689 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data repon has been prepared and reviewed 

in accordaT1ce with Genera! Engineering Laboratories 
standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(803) 556-8171· Fax (803) 766-1178 -... It... Pnnred on recycled paper. 
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GENERAL ENGINEERING LABORATORIES Laboratory Certifications 

':Weeting roday's needs with a \'isiOIl for tomorrow. STATE GEL EPI 
FL E87156187294 E87472187458 

Client: 

Contact: 

Project Description; 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Portsmouth Detachment 

Ne 233 
SC 10120 10582 
1N 02934 02934 

cc: NPWCOO197 Report Date: September 10, 1998 Page 1 of 1 

S3.&T.ple ID 
LabID 
Matrix 

Date Collected 

Date Received 
Priority 
Collector 

: SPORT079~3 
: 9809197-03 
: WasteH20 
: 09104198 
: 09104198 
; Rush 
: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 
---------------------

Metals Analysis 
Cadmium J 1.91 0.440 5.00 ugll 1.0 AME 09/08/98 1828 130689 1 

The following prep procedures were performed: 
TRACE FGD 09/08198 I 130 130689 2 

M=Method 

Ml 
M2 

Notes: 

The qualifiers in this report are defined as follows: 

Method-Description 

EPA 200.7 
EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit CDL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(803) 556-8171. Fax (803) 766-1178 
II< \.J Primed on recycled paper. 
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GENERAL ENGINEERING LABORATORIES Laboratory Certiftcatioas 

i'llteeling rada_v's needs with a \'j5iollfo,- tomorrow. STAlE GEL EPI 
FL 00156187294 E87472J1!7458 

Client: 

Contact: 

Project Description: 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405·2106 

Mr. Bill Hiers 
SUPSHIP·Portsmouth Detachment 

NC 233 
SC 10120 10582 
TN 02934 02934 

cc: NPWCoo197 Report Date: September 10. 1998 Page 1 of 1 

SampieID 
LabID 
Matrix 

Date Collected 

Date Recei ved 

Priority 

Collector 

. SPORT0794-4 
: 9809197·04 
: WasteH20 

: 09104198 
: 09104198 
: Rush 

: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 
---------------------- ----------------------------------------
Metals Analysis 
Cadmium J 0.556 0.440 5.00 ugll 1.0 AME 09/08/98 1857 130689 1 

The following prep procedures were performed: 
TRACE FGD 09/08/98 1130 130689 2 

----.-------------------------------------------------------------
M=Method 

Ml 

M2 

Notes: 

The qualifiers in this report are defined as follows: 

Method-Description 

EPA 200.7 

EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater [han the detection limit (OL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 
'" indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data repon has been prepared and reviewed 

in accordance with Ge!"'~ra! Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager. Karen Blakeney at (803) 769·7386 . 

.. ' ~l\~W J)~Q"k\lI\alf 
" 1eviewed By 

1II11I POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(803) 556·8171· Fax (803) 766·1178 *9809197·04* 

'0 Primed on recycled paper. 
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GENERAL ENGINEERING LABORATORIES Labontory Certifications 

,Heeling today's needs widl a I'isionfor tomorrow. 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP·Portsmouth Detachment·Env. 
1899 North Hobson Ave. 

Contact: 
North Charleston. South Carolina 29405·2106 
Mr. Bill Hiers 

Project Description: SUPSHIP·Portsmouth Detachment 

cc: NPWCOOl97 

Sampie ID 

LabID 

Matrix 
Date Collected 
Date Received 

Priority 

Collector 

Parameter Qualifier Result 
-------
Volatile Organics 

Appendix IX Volatiles· 55 items 
1.1.1.2~ Tetrachloroethane U NO 
1,1.1-Trichloroethane U ND 

1.1.2.2· Tetrachloroethane U NO 
1.1,2· Trichloroethane U NO 
1,1-Dichloroethane U NO 
l,l-Dichloroethylene U ND 
1.2.3-Trichloropropane U ND 

1 ,2-Di bromo-3-chloropropane U ND 
1,2-Dibromoethane U NO 
1,2-Dichlorobenzene U NO 
1,2-Dichloroethane U ND 

1.2-Dichloropropane U NO 
1.2-cis-Dichloroethylene U NO 
1,2-trans-Dichloroethylene U NO 
2~Butanone 13.9 
2~Hexanone U ND 
4-Methyl-2~pentanone J 1.98 
Acetone 24.9 

Acetonitrile U ND 

Acrolein U NO 
Acrylonitrile U NO 
Allyl Chloride U ND 
Benzene U NO 
Bromoform U NO 
Carbon Disulfide U NO 
Carbon Tetrachloride U NO 
Chlorobenzene U ND 

Report Date: September 10. 1998 

: SPORTOi94-5 

: 9809197·05 

: GroundH20 

: 09104198 
: 09104198 
: Rush 

: Client 

DL 

0.300 

0.200 

0.500 

0.400 

0.400 

0.700 

0.500 

0.600 

0.400 

0.400 

0.200 

0.200 

0.700 

0.700 

5.90 

3.20 

1.60 
3.70 

15.6 

8.90 

8.20 

2.10 

0.300 

0.400 

1.80 

0.200 

0.300 

RL 

1.00 

1.00 

1.00 

1.00 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

5.90 

5.00 

5.00 
5.00 

25.0 

'10.0 
10.0 

5.00 

1.00 

1.00 

5.00 

1.00 

1.00 

Units 

ugll 

ugll 

ugll 

ugll 

ugll 
ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

ugll 

STATE GEL EPI 
FL E87IS6I87294 E87472iS74S8 
NC 233 
sc 10l2C 10582 
TIl 02934 02934 

Page lof3 

DF Analyst Date Time Batch M 

1.0 TCL 09/08/98 IIII 130711 I 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
l.() 

1.0 

1.0 

1.0 

1.0 

POBox 30712. Charleston. SC 29417 • 2040 Savage Road· 29414 111111111111 IIII~ IIIIII~ 
(803) 556·8171· Fax (803) 766·1178 
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GENERAL ENGINEERING LABORATORIES Laboratory Cert:iIlaIdom 

i'vleeting roday's needs with a ,'isionfor tomorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSIDP·Portsmouth Detachment·Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405·2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSIDP'POitsmouth Detachment 

cc: NPWCOOl97 Repon Date: September 10, 1998 

Sa.'11ple ID . C:Onrl.T .... ,.." ... ".. ~ 
. JrVl\lUI':I<+-J 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloroprene 
Dibromomethane 
Dichlorobromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isobutyl Alcohol 
Methacrylonitrile 
Methyl Bromide 
Methyl Chloride 
Methyl Iodide 
Methyl Methacrylate 
Methylene Chloride 

Propionitrile 
Styrene 

Tetrachloroethylene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl Acetate 
Yinyl chloride 
Xylenes (TOTAL) 
bis(2·Chloromethylethyl)ether 
cis-l,3-Dichloropropylene 
trans-l,3-Dichloropropylene 
trans-I.4-Dichloro-2-butene 

Surrogate Recovery 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene·d8 

U ND 0.300 1.00 ugll 1.0 
U ND 0.300 1.00 ugll 1.0 
U NO 0.700 1.00 ugll 1.0 
U NO 0.100 20.0 ugll 1.0 
I] NO 0.200 1.00 ugll 1.0 
U NO 0.400 1.00 ugll LO 
U NO 1.20 1.20 ugll 1.0 
U NO 0.300 1.00 ugll 1.0 
U NO 36.0 36.0 ugll 1.0 
U ND 3.80 5.00 ugll 1.0 
U NO 0.300 1.00 ugll 1.0 
U NO 0.200 1.00 ugll 1.0 
U ND 5.20 5.20 ugll 1.0 
U ND 3.90 5.00 ugll 1.0 

7.79 1.20 1.20 ugll 1.0 
U ND 2.60 10.0 ugll 1.0 
U NO 0.200 1.00 ugll 1.0 
U ND 0.700 1.00 ugll 1.0 
J 0.680 0.500 1.00 ugll 1.0 

U ND 0.600 1.00 ugll 1.0 
U ND 1.70 1.70 ugll 1.0 
U NO 1.80 5.00 ugll 1.0 
U NO 0.400 1.00 ugll 1.0 
U NO 0.620 2.00 ugll 1.0 
U ND 5.09 10.0 ugll 1.0 
U NO 0.300 1.00 ugll 1.0 
U NO 0.300 1.00 ugll 1.0 
U NO 2.80 5.00 ugll 1.0 

Test Percent% Acceptable Limits 

APP 9 YOA·8260B 114. (60.2 - 139.) 
APP 9 YOA·8260B 74.4 (70.6 • 152.) 
APP 9 YOA·8260B 73.2 (68.4· 135.) 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 

(803) 556·8171 • Fax (803) 766·1178 ,., 
"., Prlmeu on recycleu puper. 

STATE GEL EP[ 
FL E871S6J87294 E87472187458 
NC 233 
SC 
TN 

iOi20 
02934 

Analyst Date 

10!i82 
02934 

Page 2of3 

Time Batch M 
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Client: 

Contact: 

Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs with a I'is/olllor romorrow. 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave 

North Charleston, South Carolina 29405-2106 

Mr. Bill Hiers 
SUPS HIP-Portsmouth Detachment 

Report Date: September 10, 1998 

Sampie iD : SPORT0794-5 

Surrogate Recovery Test Percent% Acceptable Limits 

Laboratory CertHlcatiOlD 

STAlE GEL EPI 
R. E87156187294 E87472181458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 30f3 

---------- ----.- ------------
M=Metbod Method-Description 

MI EPA 8260B 

Notes: 
........... The qualifiers in this report are defined as follows: 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

,.. indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712. Charleston, SC 29417 • 2040 Savage Road' 29414 

(803) 556-8171' Fax (803) 766-1178 
.". til" Pnmed un recycled paper. 

"9809197-05" 



Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 

SUPSHIP·Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 

SUPSHIP-Portsmouth Detachment 

Report Date: September 28, 1998 

Sample ID : SPORT081 1-1 

------
Surrogate Recovery Test Percent% Acceptable Limits 

Laboratory Certifications 

STATE GEL EPI 
FL E87I56187294 E874721874l8 
NC 233 
SC 
TN 

10120 
02934 

10582 
02934 

Page 3 of3 

---------------

M=Method Method-Description 

MI EPA 8260B 

Notes: 

The qualifiers in this report are defined as follows: 

ND indicates that the analytc was not detected at a concentration grealer than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

J __ ~ .. I 

~l\u.0 J:l~~---. __ 
ReViewed By I 

POBox 30712· Charleston. SC 29417 - 2040 Savage Road' 29414 

(843) 556-8171 - Fax (843) 766-1178 ,., 
'-~ I'nlll",d ,)11 1~'L'\",Ic,tll'df1"'1 
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GENERAL ENGINEERING LABORATORIES 
.Heeting roday'sl1eeds with a vision for romorro\\". 

Client Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact Mr. Bill Hiers 

Project Description: SUPS HIP-Portsmouth Detachment 

ee: NPWCoo197 Report Date: September 28. 19Q8 

Sampie iD : SPORT08i 1-2 

LabID : 9809631-02 

Matrix : GroundH20 

Date Collected : 09/21198 
Date Received : 09121198 
Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL RL Units DF 

Volatile Organics 
Appendix IX Volatiles. 55 items 
1,1.1.2-Tetrachloroethane U ND 0.300 1.00 ugil 1.0 

1,1.1-Trichloroethane U ND 0.200 1.00 ugil 1.0 

1.1,2 • .:!-Tetrachloroethane U ND 0.500 1.00 ugil 1.0 

1,1,2-Trichloroethane U ND Q.4oo 1.00 ugil 1.0 

l.l-Dichloroethane U ND 0.400 1.00 ugil 1.0 

l,l-Dichloroethylene U ND 0.700 1.00 ugll 1.0 

1.2,3-Trichloropropane U ND 0.500 1.00 ugil 1.0 

1.2-Dibromo-3-chloropropane U ND 0.600 1.00 ugll 1.0 

1,2-Dibromoethane U ND 0.400 1.00 ugll 1.0 

1,2-Dichlorobenzene U ND 0.400 1.00 ugil 1.0 

1,2-Dichloroethane U NO 0.200 1.00 ugll 1.0 

l,2-Dichloropropane U ND 0.200 1.00 ugll 1.0 

1.2-cis-Dichloroethylene U ND 0.700 1.00 ugll 1.0 

1.2-trans-Dichloroethylene U ND 0.700 1.00 ugll 1.0 

2-Butanone U NO 5.90 10.0 ugll 1.0 

2-Hexanone U ND 3.20 5.00 ugil 1.0 

4-Methyl-2-pentanone U ND 1.60 5.00 ugll 1.0 

Acetone U ND 3.70 5.00 ugil 1.0 

Acetonitrile U ND 15.6 25.0 ugil 1.0 

Acrolein U ND 8.90 10.0 ugil 1.0 

Acrylonitrile U ND 8.20 10.0 ugll 1.0 

Allyl Chloride U ND 2.10 5.00 ugll 1.0 

Benzene U ND 0.300 1.00 ugil 1.0 

Bromoform U ND 0.400 1.00 ugil 1.0 

Carbon Disulfide U NO 1.80 5.00 ugll 1.0 

Carhon Tetrachloride U ND 0.200 1.00 ugil 1.0 

Chlorobenzene U ND 0.300 1.00 ugll 1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

'0 Printed on recycled paper. 

Laboratory Certifications 

STATE GEL EPI 
FL E87156187294 E87472187458 
NC 233 
SC 
1N 

10!20 
02934 

10582 
02934 

Page 1 of 4 

Analyst Date Time Batch M 

lEB 09/24/98 1343 131910 1 
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GENERAL ENGINEERING LABORATORIES 
Jleetil1g roday's needs Wilh a vision for tomorrmv. 

Laboratory Certifications 

STATE GEL EPI 
FL E87156187294 E87472187458 
NC 233 
sc 10120 10582 
1N 02934 02934 

Client: Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Contact: Mr. Bill Hiers 

Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCoo197 Report Date: September 28. 1998 Page 2 of 4 

Sampie iD ; SPORTOSll-2 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 

Chloroethane U ND 0.300 1.00 ugll 1.0 JEB 09/24/98 1343 131910 1 
Chloroform U ND 0.700 1.00 ugll 1.0 

Chloroprene U ND 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 

Dichlorobromomethane U ND 0.400 1.00 ugll 1.0 
Dichlorodifluoromethane U ND 1.20 5.00 ugll 1.0 
Ethylbenzene U ND 0.300 1.00 ugll 1.0 

...... Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 

Methacrylonitrile U ND 3.80 5.00 ugll 1.0 
Methyl Bromide U ND 0.300 1.00 ugll 1.0 
Methyl Chloride U ND 0.200 1.00 ugll 1.0 
Methyl Iodide U ND 5.20 10.0 ugll 1.0 
Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 
Methylene Chloride U ND 1.20 5.00 ugll 1.0 

Propionitrile U ND 2.60 10.0 ugll 1.0 
Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 
Toluene U ND 0.500 1.00 ugll 1.0 
Trichloroethylene U ND 0.600 1.00 ugll 1.0 
Trichlorot1uorornethane U ND 1.70 5.00 ugll 1.0 
Vinyl Acetate U NO 1.80 5.00 ugll 1.0 
Vinyl chloride U NO 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U ND 1.10 2.00 ugll 1.0 
bis(2-ChJoromethyJethyl)ether U ND 3.70 10.0 ugll 1.0 
cis-l.3-DichioropropyJene U ND 0.300 1.00 ugll 1.0 
trans-I.3-Dichioropropylene U ND 0.300 1.00 ugll 1.0 
trans-l,4-Dichloro-2-butene U ND 2.80 5.00 ugll 1.0 

Metals Analysis 

Mercury 1.77 0.0350 0.200 ugll 1.0 RMJ 09/22198 1731 131779 N 
Silver 56.1 0.730 5.00 ugll 1.0 MBL 09/24/98 1245 131775 2 
Arsenic U ND 4.51 5.00 ugll 1.0 
Barium 31.0 0.510 5.00 ugll 1.0 
Cadmium 1.06 0.440 5.00 ugll 1.0 

,<, .• ,. Chromium 5.60 0.560 5.00 ugll 1.0 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 
*9809631-02 * ... t.J Printed on recycled paper. 
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GENERAL ENGINEERING LABORATORIES 
}deering todW""s needs \~'ith a vision/or tomorrow. 

Client: 

Contact: 

Project Description: 

ee: NPWCOO 197 

Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 

SUPS HIP-Portsmouth Detachment 

Report Date: September 28, 1998 

Sampie ID ............ n-rn011 ., 
. .:Jrvr\.lVOl .1-.:. 

Parameter 

Lead 

Selenium 

Qualifier 

u 

Result 

49.6 

ND 

The following prep procedures were performed: 
Mercury 

TRACE 

--------------

DL 

1.59 

2.71 

RL 

5.00 

5.00 

Units 

ug/1 
ug/1 

Surrogate Recovery Test Percent% Acceptahlt! Limits 

Laboratory Certifications 

STATE GEL EPI 
FL E87I56187294 E874721B7458 
Ne 233 
SC 10120 10582 
TIl 02934 02934 

Page 3 of 4 

DF Analyst Date Time Batch M 

1.0 

1.0 MBL 09/24/98 1245 131775 2 

RMJ 09/22198 1130 131779 3 

FGD 09/22/98 1200 131775 4 

------ ---_ .. - -- - .-----

BromoOuorobenzene 
Dibromotluoromethane 

Toluene-d8 

M; Method 

Ml 

M2 

M3 
M4 

Notes: 

APP 9 VOA-8260B 

APP 9 VOA-8260B 

APP 9 VOA-8260B 

The qualifiers in this repon are defined as follows: 

85.0 

84.9 

102. 

Method·Description 

EPA 8260B 

EPA 6010A 

EPA 7470 
EPA 3005 

(60.2 - 139.) 

(70.6 - 152.) 

(68.4 - 135.) 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 ,. 
"' .. Printed on recycled paper. 

*9809631-02* 



Client: 

Contact: 
Project Description: 

cc: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs \ ... irh a vision for tomorrow. 

Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 

Nortb Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Portsmouth Detachment 

Report Date: September 28. 1998 

Sample ID : SPORTOSll-2 

M=Method 

This data repan has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 o Primed on recycled paper. 

Laboratory Certifications 

STATE GEL £PI 
R... E87156187294 E87472187458 
NC 233 
sc Wi20 
IN 02934 

'9809631-02* 

W582 
02934 
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GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOO197 

Parameter 

Metals Analysis 
Mercury 

Silver 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 
Selenium 

Sample ID 
LabID 
Matrix 
Date Collected 

Date Recei ved 
Priority 
Collector 

Qualifier Result 

J 

J 

u 

0.196 
69.3 
9.77 
26.2 

0.448 
2.84 
13.1 
NO 

The following prep procedures were performed: 
Mercury 

TRACE 

M=Method 

MI 
M2 
M3 

Notes: 

The qualifiers in this report are defined as follows: 

Report Date: September 28. 1998 

: SPORT0811-3 

: 9809631-03 
: GroundH20 
: 09/21/98 

: 09/21/98 

: Routine 
: Client 

OL 

0.0350 
0.730 

4.51 
0.510 
0.440 
0.560 

1.59 
2.71 

Method-Description 

EPA60lOA 
EPA 7470 
EPA 3005 

RL 

0.200 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

Units 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

ND indicates that the analyte was not detected at a concemration greater than the detection limit. 

Laboratory Certifications 

STATE GEL EP! 
FL E871S6I87294 E874721l!7458 
NC 233 
sc lO120 10582 
TN 02934 02934 

Page lof2 

OF Analyst Date Time Batch M 

1.0 RlvlJ 09/221981732 131779N 
1.0 MBL 09/24/98 1250 131775 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

RMJ 09/22198 1130 1317792 
FGD 09/22198 1200 131775 3 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected <It a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 II11II1 
(843) 556-8171' Fax (843) 766-1\78 '9809631-03 ' "0 PIIIIl~Li "II r,_:.'kJ p.LI'~'f 



Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPS HIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPS HIP-Portsmouth Detachment 

Report Date: September 28. 1998 

Sample ID : SPORT08il-3 

M=Method 
-----------------------------
This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 

'" t.~ I)lllll~d "11 1~'L'~~lnl ['.,p<.:r 

Laboratory Certifications 

STATE GEL EPI 
FL E87I56181294 E87472187458 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 20f2 
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GENERAL ENGINEERING LABORATORIES 
.\leering wday's needs l,.,:ir/J a visiollfor tomorro\<t,: 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCool97 Report Date: September 28, 1998 

Sample ID : SPORT0811 ~4 

LabID : 9809631-04 

Matrix : GroundH20 

Date Collected : 09/21/98 
Date Received : 09121198 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF 

Volatile Organic ... 
Appendix IX Volatiles· 55 items 
1, L 1,2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 
l,l,l-Trichloroethane U ND 0.200 1.00 ugll 1.0 

1.1.2,2·Tetrachloroethane U ND 0.500 1.00 ug/I 1.0 

1.1.2-Trichloroethane U ND 0.400 1.00 ug/I 1.0 

l,l-Dichloroethane U NO 0.400 1.00 ug/I 1.0 
I,I-Dichloroethylene U NO 0.700 1.00 ugll 1.0 

1.2,3-T richloropropane U ND 0.500 1.00 ugll 1.0 

1.2-Dibromo-3-chloropropane U ND 0.600 1.00 ug/l 1.0 
1,2· Dibromoethane U ND 0.400 1.00 ug/1 1.0 
1,2-Dichlorobenzene U NO 0.400 1.00 ugll 1.0 
1.2-Dich!oroethane U ND 0.200 1.00 ugll 1.0 
1.2.Dichloropropane U ND 0.200 'M 

1.VV ugl1 1.0 
1,2-cis-Dichloroethyiene U NO 0.700 1.00 ugll 1.0 
1. 2-trans-Dichloroeth y lene U NO 0.700 1.00 ugll 1.0 
2-Butanone U ND 5.90 10.0 ugll 1.0 
2-Hexanone U ND 3.20 5.00 ug/I 1.0 
4-Methyl-2-pentanone U ND 1.60 5.00 ugll 1.0 

Acetone U ND 3.70 5.00 ugll 1.0 
Acetonitrile U ND 15.6 25.0 ugll 1.0 

Acrolein U ND 8.90 10.0 ugll 1.0 

Acrylonitrile U ND ~.20 W.O ug/l LO 
Allyl Chloride U ND 2.10 5.00 ug/I 1.0 
Benzene U ND 0.300 1.00 ugll 1.0 
Bromoform U ND 0.400 1.00 ugll 1.0 
Carbon Disulfide U ND 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 
Chlorobenzene U ND 0.300 1.00 ugll 1.0 

POBox 30711 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 

'" '-., Printed on recycled paper. 

Laboratory Certiftcations 

STATE GEL EPI 
FL E87156181294 E87472187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page I of 4 

Analyst Date Time Batch M 

JEB 09/24/98 1415 131910 1 
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GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs with a \'isionfor tomorrow. 

Laboratory Certifications 

STATE GEL £PI 
A.. E87156187294 E87472/87458 
NC 233 
SC 10120 10582 
IN D2934-

Client: Supervisor of Ship Building & Conversion 
SUPS HIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCOO197 Report Date: September 28, 1998 Page 2 of 4 

Sample 10 : SPORT0811-4 

Parameter Quallfier Result DL RL Units DF Analyst Date Time Batch M 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 
Chloroethane U ND 0.300 1.00 ugll 1.0 lEB 09/24/98 1415 131910 
Chloroform U ND 0.700 1.00 ugll 1.0 
Chloroprene U ND 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 
Dichlorobromomethanc .. ND 0.400 100 ugll 1.0 u 

Dichlorodifluoromethane U ND 1.20 5,00 ugll l.0 
Ethylbenzene U ND 0.300 1.00 ugll 1.0 

'"'. - Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 
Methacrylonitrile U ND 3.80 5.00 ugll 1.0 
Methyl Bromide U ND 0.300 1.00 ugll 1.0 
Methyl Chloride U ND 0.200 1.00 ugll 1.0 
Methyl Iodide U ND 5.20 10.0 ugll 1.0 
Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 
Methylene Chloride U ND 1.20 5.00 ugll 1.0 
Propionitriie U ND 2.60 10.0 ugll 1.0 
Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 
Toluene U ND 0.500 1.00 ugll 1.0 
Trichloroethylene U ND 0.600 LOO "gil 1.0 
Trichlorofluoromethane U ND 1.70 5.00 ugll 1.0 
Vinyl Acetate U ND 1.80 5.00 ugll 1.0 
Vinyl chloride U ND 0.400 100 ugll 1.0 
Xylenes (TOTAL) U ND 1.10 2.00 ugll 10 
bis(2-Chloromethylethyl)ether U ND 3.70 10.0 ugll 1.0 
cis-l,3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans-l,3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans-l,4-Dkh1oro-2 -butene U ND 2.80 5.00 ugll 1.0 

Metals Analysis 
Mercury J 0.115 0.0350 0.200 ugll 1.0 RMl 09/22/98 1734 131779 N 
Silver 5.33 0.730 5.00 ugll 1.0 MBL 09/24/98 1255 131775 2 
Arsenic U ND 4.51 5.00 ugll 1.0 
Barium 229 0.510 5.00 ugll 1.0 
Cadmium U ND 0.440 5.00 ugll 1.0 
Chromium lJ ND 0.;60 5.00 ugll 1.0 
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Client: 

Contact: 

Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
,vleering today's needs ,virh a vision/or romorrow. 

Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

Nortb Charleston, South Carolina 29405-2106 

Mr. Bill Hiers 
SUPS HIP-Portsmouth Detachntent 

Report Date: September 28, 1998 

Sample JD . SPORT0811-4 

Laboratory Certifications 

STATE 
FL 
NC 
SC 

GEL 
E87156187294 
233 
10120 
02934 

EPI 
E87472iTI1458 

\0582 
02934 

Page 3 of 4 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 
.------------~-------------

5.00 1.0 Lead 

Selenium U 
2.35 

ND 

1.59 

2.71 5.00 

ugll 

ugll 1.0 MBL 09/24/98 1255 1317752 

The following prep procedures were performed: 
Mercury 
TRACE 

Surrogate Recovery Test 
-----

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M=Method 

APP 9 YOA8260B 

APP 9 YOA-8260B 

APP 9 YOA-8260B 

Percent% 

83.9 

82.8 

102. 

Method~Description 
------------_.----
MI 

M2 
M3 

M4 

Notes: 
The qualifiers in this report are defined as follows: 

EPA 8260B 

EPA 6010A 

EPA 7470 

EPA 3005 

Acceptable Limits 

(60.2 - 139.) 

(70.6 - 152.) 

(68.4 - 135.) 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

RMJ 09/22198 1130 131779 3 
FGD 09/2:198 1200 131775 4 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 
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Client: 

Contact: 

Project Description: 

ce: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a "isionjor tomorrow. 

Supervisor of Ship Building & Conversion 

SUPSHIP-Ponsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405·2106 
Mr. Bill Hiers 

SUPSHIP·Portsmouth Detachment 

Report Date: September 28. 1998 

Sample ID : SPORT0311-4 

M=Method 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager. Karen Blakeney at (803) 76Q· 7186. 

POBox 30712· Charleston. SC 294[7 • 2040 Savage Road· 29414 

(843) 556·8171 • Fax (843) 766·1178 

'" "'., Printed on recycled paper. 

Laboratory Certifications 
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CHAIN OF CUSTODY RECORD 
Q3V96..3/'X 

General Engineering Ll.lbl)f~f s, Inc. 
2040 Savage Road 
Charleslon. SOUlh Carolina L,,-,I)7 

P.O. Box 30712 
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(803) 556-8171 
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CHAIN OF CUSTODY RECORD 

(kncra\ Engincl.':ring Lah(t >.:s, Inc. 
2040 Savage Road 
Charleston, South Carolina 29..\07 
PO. Bux ]()712 
Charleston, South Carolina ]9417 
(~03) 556"~171 
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GENERAL ENGINEERING LABORATORIES 
" 'Ii /r"- :,,/)),'/Tln-

Client: 

Contact: 

Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detachment-;Env. 

1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc; NPWCOO 197 

Parameter 

Metals Analysis 
Beryllium 

Sample ID 

LabJD 
Matrix 
Date Collected 

Date Reeei ved 

Priority 

Collector 

Qualifier Result 

U NO 

The following prep procedures were performed: 
TRACE 

M" Method 

MI 
M2 

Notes: 

The qualifiers in this report are defined as follows: 

Report Date; October 27. 1998 

: 99 SPORT00l9·0 1 

; 9810851-01 

: WasteH20 
; 10/23/98 

; 10123198 
: Rush 

: Client 

DL 

0.260 

Method-Description 

EPA 200.7 

EPA 3005 

RL 

5.00 

Units 

ugll 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory Certifications 

STATE GEL EPI 
FL E87156187294 E87472187458 
NC 133 
SC 10120 10582 
TN 02934 02934 

Page I of 1 

DF Analyst Date Time Batch M 

1.0 MBL 10/26/98 2356 134390 I 

FGD 10/26/98 1000 134390 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with Generai Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (843) 769-7386. 

Reviewed By 

POBox 30712 • Charleston. SC 29..\.\7 • 2040 Savage Road· 29414 

(843) 556-8171' Fax (843) 766-1178 
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*9810851-01* 



Client 

Contact: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 Nonh Hobson Ave. 

North Charleston, South Carolina 29405-2106 

Mr. Bill Hiers 

Project Description: SUPSHlP-Ponsmouth Detachment 

cc: NPWCOO197 

Sample ID 

LabID 

Matrix 

Date Collected 

Date Recei ved 

Priority 

Collector 

Repon Date: October 27, 1998 

: 99 SPORTOOi 9-02 
: 9810851-02 
: WasteH20 

: 10/23/98 

: 10/23/98 
: Rush 

: Client 

Laboratory Certifications 

STATE 
FL 
NC 
SC 
TN 

GEL 
E87156/87294 
233 
10120 
02934 

EPI 
£87472187458 

10582 
02934 

Page 1 of 1 

Parameter Qualifier Result DL RL Units OF Analyst Date Time Batch M 

Metals Analysis 
Beryllium U ND 0.260 5.00 ugll 1.0 MBL 10/27/98 0001 134390 1 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 

M2 

Notes: 
The qualifiers in this report are defined as follows: 

Method·Description 

EPA 200.7 

EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than tbe detection limit. 

FGD 10/26/98 1000 134390 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laborawries 

standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (843) 769-7386. 

Reviewed By 

POBox 30712· Charleston. SC 29417 • 2040 Sa,age Road· 29414 

(843) 556-8171· Fax (843) 766-1178 
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Client 

Contact: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 

SUPSHIP·Portsmauth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

ce: NPWCool97 

Sample 10 
Lab ID 
Matrix 
Date Collected 

Date Recei ved 

Priority 

Collector 

Report Date: October 27,1998 

: 99 SPORTOO i 9-03 
: 9810851-03 

: WasteH20 

: 10/23/98 

: 10/23/98 

: Rush 

: Client 

Laboratory Certifications 

STATE 
FL 
NC 
SC 
TN 

GEL 
E87 1 56187294 
:!33 
10120 
02934 

EPI 
E87472187458 

\0582 
02934 

Page I of I 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Balch M 

Metals Analysis 

Beryllium U ND 0.260 5.00 ug/1 1.0 MBL 10/27/98 0007 134390 I 

The following prep procedures were performed: 
TRACE 

M= Method 

MI 

M2 

Notes: 
The qualifiers in this report are defined as follows: 

Method-Description 

EPA 200.7 

EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

FGD 10/26/98 1000 134390 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (843) 769·7386. 

Reviewed y 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171' Fax (843) 766-1178 
Itt< t;.' Prulteu on rccyckd papcr 

*9810851-03* 
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CHAIN OF CUSTODY RECORD 
~/Oi'51 ~; 

General Engineering Llff :,'rie,>,IIll. 
2040 Savage Road 
Charleslon, Soulh Carolina 29407 
PO. Box 30712 
Charleston, Somh Carolina 21)-117 
(803) 556-8171 
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GENERAL ENGINEERING LABORATORIES 
\/l'Cl/II'-! InliO\" i, 0/1 \illll1/ l,'\1I!1! '(lr (,III/II/TOil 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP·Portsmouth Detachment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCool97 Report Date: September 28. 1998 

Sample ID : SPORT0808· i 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane 
Chloroethane 

Chloroform 

Chloroprene 
Dibromomethane 

Dichlorobromcmethane 

Dichlorodifluoromethane 
Ethylbenzene 

Isobutyl Alcohol 
Methacry!onitrile 
Methyl Bromide 
Methyl Chloride 

Methyl Iodide 

Methyl Methacrylate 

Methylene Chloride 

Propionitriie 

Styrene 

T etrachl oroedl y lene 

Toluene 
Trichloroethylene 
Trichlorofluoromcthane 
Vinyl Acetate 
Vinyl chloride 
Xylenes (TOTAL! 

bis(2-Chloromethylethyl)"her 

cis-l.3-Dichloropropylene 
trans-l.3-Dichloropropylene 

trans-1 A-Dichloro-2-butene 

Surrogate Recovery 

Bromofluorobenzene 
Dibromotluoromethane 
Toluene-d8 

U ND 0.300 1.00 ugll 1.0 

U ND 0.300 1.00 ugll 1.0 

U ND 0.700 1.00 ugll 1.0 

U ND 0.100 20.0 ugll 1.0 

I.J ND 0.200 1.00 ugll 1.0 

U ND 0.400 1.00 ugll 1.0 

U NO 1.20 5.00 ugll 1.0 

U ND 0.300 1.00 ugll 1.0 

U ND 36.0 50.0 ugll 1.0 

U ND 3.80 5.00 ugil 1.0 

U ND 0.300 1.00 ugll 1.0 

U ND 0.200 1.00 ugll 1.0 

U ND 5.20 10.0 ugll 1.0 

U NO 3.90 5.00 ugll 1.0 

1.60 1.20 5.00 ugll 1.0 

U ND 2.60 10.0 ugll 1.0 

U ND 0.200 1.00 ugll 1.0 

U NO 0.700 1.00 ugll 1.0 

U NO 0.500 1.00 ugll 1.0 

U ND 0.600 1.00 ugll 1.0 

U ND 1.70 5.00 ugll 1.0 

U ND 1.80 5.00 ugll 1.0 

IT ND 0.400 100 ugll 1.0 

U ND 1.10 2.00 ugll 1.0 

U ND 3.70 10.0 ugll 1.0 

U ND 0.300 1.00 ugll 1.0 

U ND 0.300 1.00 ugll 1.0 

U ND 2.80 5.00 ugll 1.0 

Test Percent% Acceptable Limits 
- - -

APP 9 YOA-8260B 83.3 (60.2 - 139.) 

APP 9 YOA-8260B 84.6 (70.6 - 152.) 

APP 9 VOA-8260B 103. (68.4 - 135.) 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 
#0-
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Laboratory Certifications 

STATE 
FL 
NC 
SC 
TN 

GEL EPI 
E87156187294 E87472187458 
233 
10120 10582 
02934 02934 

Page 20f3 

Analyst Date Time Batcb 1\I 

JEB 09118/98 1147 131547 1 
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Client: 

Contact: 

Project Description: 

cc: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

Nortb Charleston, South Carolina 29405-2106 

Mr. Bill Hiers 

SUPSHIP-Porlsmouth Detachment 

Report Date: September 28. 1998 

Sample ID : SPORT0808-1 

Surrogate Recovery Test Percent% Acceptable Limits 

M=Method Method-Description 

M1 EPA 8260B 

Notes: 

""-" The qualifiers in this report afC defined as follows: 

ND indicates [hat the analyte was not detected at a concentration greater than the detection limit. 

Laboratory Certifications 

STATE GEL [PI 
fL E87156187294 £87472/87458 
NC 233 
sc 10120 10582 
TN 02934 02934 

Page 3 of 3 

J indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection hmit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data repon has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed By 

-- . .t)2(),k'o IAQJ t 

POBox 30712· Charleston, SC 29417 ' 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Laboratory Certifications 

STAn; GEL EPI 
R. E871S6I87294 E87472187458 

..... ,,' NC 233 
SC 10 120 10582 
TN 02934 02934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 

Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28, 1998 Page 100 

Sample ID : SPORT0808-2 
LabID : 9809553-02 
Matrix : GroundH20 
Date Collected : 09/17/98 
Date Received : 09/17/98 
Priority : Routine 
ColleclOr ; Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 
---------
Volatile Organics 
Appendix IX Volatiles - 55 items 

" 1.1.1.2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 JEB 09/18/98 1323 131547 I 
1,1.1-Trichloroethane U ND 0.200 1.00 ugll 1.0 
I, I ,2,2-Tetrachloroethane U ND 0.500 1.00 ugll 10 
1,1.2-Trichloroethane U ND 0.400 1.00 ugll 1.0 
l,l-Dichloroethane U ND 0.400 1.00 ugll 1.0 
1,1-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1,2.3-Trichloropropane U ND 0.500 1.00 ugll 1.0 
l.2-Dibromo-3-chloropropane U ND 0.600 1.00 ugll 1.0 
1.2-Dibromoethane U ND 0.400 1.00 ugll 1.0 
1,2-Dichlorobenzene U ND 0.400 1.00 ugll 1.0 
1,2-Dichloroetha.!1e U ND 0200 1.00 ugll 1.0 
1.2-Dichloropropane U ND 0.200 1.00 ugll 1.0 
1 ,2-cis-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1 ,2-trans-Diehl oroethy lene U ND 0.700 1.00 ugll 1.0 
2-Butanone U ND 5.90 10.0 ugll 1.0 
2-Hex:anone U ND 3.20 5.00 ugll 1.0 
4-Methyl-2-pentanone U ND 1.60 5.00 ugll 1.0 
Acetone U ND 3.70 5.00 ugll 1.0 
Acetonitrile U ND 15.6 25.0 ugll 1.0 
. .6...crc!ein U ND 8.90 10.0 11011 LO 

-~-

Acrylonitrile U ND 8.20 10.0 ugll 1.0 
Allyl Chloride U ND 2.10 5.00 ugll 1.0 
Benzene U ND 0.300 1.00 ugll 1.0 
Bromofonn U ND 0.400 1.00 ugll 1.0 
Carbon Disulfide U ND 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 

'~'W 
Chlorobenzene U ND 0.300 1.00 ugll 1.0 

POBox 30712 • Charleston, SC 29417 2040 Savage Road· 29414 
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GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 
Project Description: 

cc: NPWCoo197 

.Heerul~ [ot/ay', lIel'ds ~l'i[h a ,"isioll tor tOI/J()fTml', 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 
SUPS HIP-Portsmouth Detachment 

Report Date: September 28, 1998 

Sample ID : SPORT0808-2 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 
Chloroethane U ND 0.300 1.00 ugll 1.0 
Chlorofonn U ND 0.700 1.00 ugll 1.0 
Chloroprene U ND 0.100 20.0 ugll 1.0 
Dibromomethane U ND 0.200 1.00 ugll 1.0 

ND 0.400 LOO Dichlorobromomethane U ug/l ' 0 LV 

Dichlorodifluoromethane U ND 1.20 5.00 ugll 1.0 
Ethylbenzene U ND 0.300 1.00 ugll 1.0 
Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 
Methacrylonitrile U ND 3.80 5.00 ugll 1.0 
Methyl Bromide l' ND 0.300 1.00 ugll 1.0 
Methyl Chloride U ND 0.200 1.00 ugll 1.0 
Methyl Iodide U ND 5.20 10.0 ugll 1.0 
Methy I Methacry late U ND 3.90 5.00 ugll 1.0 
Methylene Chloride J 1.29 1.20 5.00 ugll 1.0 
Propionitrile U ND 2.60 10.0 ugll 1.0 
Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 
Toluene U ND 0.500 1.00 ugll 1.0 
Trichloroethylene U ND 0.600 1.00 ugll 1.0 
Trichlorofluoromethane U ND 1.70 5.00 ugll 1.0 
Vinyl Acetate U ND 1.80 5.00 ugll 1.0 
Vinyl chloride U ND 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U ND 1.10 2.00 ugll 1.0 
bis( 2-Chloromethy lethy l)ether U ND 3.70 10.0 ugll 1.0 
cis-I,3-DichloropropYlene U ND 0.300 1.00 ugll 1.0 
trans-l.3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 

ND 2.80 5.00 tran:s- i ,4-Dichloro-2-butene " u ugll 1.0 
Metals Analysis 
Arsenic 6.33 4.51 5.00 ugll 1.0 
Lead 871 1.59 5.00 ugll 1.0 

The following prep procedures were performed: 
TRACE 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 ,. 
"., l'IIIlI,'J Ull 1~~:"kJ rar~r 

Laboratory Certifications 

STATE GEL EPI 
FL E871S6I87294 E87472187458 
NC 233 
SC 10120 i0582 
TN 02934 02934 
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Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
~1t'r'ti/1':: rodu\'".1 11<:'(,(/.\ ll"irh (/ Vi,HOI/ for fOII10fTOII". 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHIP-Portsmourh Detachment 

Report Date: September 28. 1998 

Laboratory Certifkations 

STATE GEL EP[ 
FL E87156M7294 E87472187458 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 30f3 

.- ----------~ 
Sample 1D : SPORT0808-2 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromofluorobenzene APP 9 YOA-8260B g70 (60.2 - 139.) 
Dibromofluoromethane APP 9 YOA-8260B 86.2 (70.6 - 152.) 
Toluene-d8 APP 9 YOA-8260B 105. (68.4 - 135.) 

M = Metl;od Method-Description 
.. ~--

MI EPA 8260B 
M2 EPA60lOA 
~13 EPA 3005 

Notes: 
The qualifiers in this report are defined as follows: 
ND Indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RU and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concemration greater than the detf':ction limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 
any questlons to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed By 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-Il78 
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GENERAL ENGINEERING LABORATORIES 
Jleerillg rodm"s needs \\"irh a \'isirJ/l/or WllwrrOlI'. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP·Portsmouth Detachment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28. 1998 

Sample ID : SPORT0808-3 

LablD : 9809553-03 

Matrix : GroundH20 

Date Collected : 09117/98 
Date Recei ved : 09/17/98 
Priority : Romine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF 

Volatile Organics 
Appendix IX Volatiles - 55 items 
I,I,1.2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 

1,1,1-Trichloroethane U ND 0.200 1.00 ugll 1.0 

1.1,2,2-Tetrachloroethane U ND 0.500 1.00 ugll 1.0 

1,1.2-Trichloroethane U ND 0.400 1.00 ugll 1.0 
l,l-Dichloroethane U ND 0.400 1.00 ugll 1.0 
l,l-Dichloroethylene U ND 0.700 1.00 ugll 1.0 

1.2,3 -Trichloropropane U ND 0.500 1.00 ugll 1.0 
1,2-Dibromo-3-chloropropane U ND 0.600 1.00 ugll 1.0 

1.2-Dibromoethane U ND 0.400 1.00 ugll 1.0 
1,2·Dichlorobenzene U ND 0.400 1.00 ugll 1.0 
1,2-Dichloroethaoe U ND 0.200 1.00 ugll 1.0 
1.2-Dichloropropane U ND 0.200 1.00 ugll 1.0 
1.2·cis-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1.2-trans-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
2-Butanone U ND 5.90 10.0 ugll 1.0 
2-Hexanone U ND 3.20 5.00 ugll 1.0 

4-Methyl-2-pentanone U ND 1.60 5.00 ugll 1.0 
Acetone U ND 3.70 5.00 ugll 1.0 
Acetonitrile U ND 15.6 25.0 ugll 1.0 
}~.crc!ein U ND 8.90 10.0 ugll 1.0 
Acrylonitrile U ND 8.20 10.0 ugll 1.0 
Allyl Chloride U ND 2.10 5.00 ugll 1.0 
Benzene U ND 0.300 1.00 ugll 1.0 
Bromoform U ND 0.400 1.00 ugll 1.0 
Carbon Disulfide U ND 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 
Chlorobenzene U ND 01()(; 1.00 ugll 1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 
#0: 
'-, P"m-:J dnl<':L'y<.:kJ paper. 

Laboratory CertificatioDS 

STATE GEL EPI 
R.. E87156181294 E87472187458 
NC 233 
SC 10120 1058i 
TN 02934 02934 
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Analyst Date Time Batch M 

JEB 09/18/98 1355 131547 1 

111111 11111111111111111111 

"9809553-03" 



..... ~ 

GENERAL ENGINEERING LABORATORIES 
.Heeling rodoy's needs H-irh a VISIOIl for fO/l1orroll". 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

ee: NPWCOOl97 Report Date: September 28, 1998 

Sample ID : SPORT0808-3 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 
Chloroethane U ND 0.300 1.00 ugll 1.0 
Chlorofonn U ND 0.700 1.00 ugll 1.0 
Chloroprene U ND 0.100 20.0 ugll 1.0 
Dibromomethane U ND 0.200 1.00 ugll 1.0 
Dichiorobromomemane U ND o ,~ , 00 .. ~11 1.0 V.<tvv 1.UV U",' 

Dichlorodifluoromethane U ND 1.20 5.00 ugll 1.0 
Ethylbenzene U ND 0.300 1.00 ugll 1.0 
Isobutyl Alcohol U NO 36.0 50.0 uWI 1.0 
Methacrylonitrile U ND 3.80 5.00 ugll 1.0 
Methyl Bromjde U ND 0.300 1.00 ugll 1.0 
Methyl Chloride U ND IJ.2UO 1.00 ugll 1.0 
Methyl Iodide U ND 5.20 100 ugll 1.0 
Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 
Methylene Chloride J 1.37 1,20 5.00 ugll 1.0 
Propionitrile U ND 2.60 10.0 "gil 1.0 
Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 
Toluene U ND 0.500 1.00 ugll 1.0 
Trichloroethylene U ND 0.600 1.00 ugll 1.0 
Trichlorofluoromethane U ND 1.70 5.00 ugll 1.0 
Vinyl Acetate U ND 1.80 5.00 ugll 1.0 
Vinyl chloride U ND 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U ND 1.I0 2.00 ugll 1.0 
bis(2-Chloromethylethyl)ether U ND 3.70 10.0 ugll 1.0 
cis-l, 3-Dichloropropy lene U ND 0.300 1.00 ugll 1.0 
trans-l,3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 
trans.! ,4-Dichloro-2-butene U ND 2.80 5.00 ugll l.0 

Metals Analysis 
Arsenic U ND 4.51 5.00 ugll 1.0 
Lead 28.6 1.59 5.00 ugll 1.0 

The following prep procedures were performed: 

TRACE 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-817 I • Fax (843) 766-1178 
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Laboratory CertificaiioDS 
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AIM 09/18/98 1730 131529 3 

*9809553-03* 



Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
.'vff'l:'t/l1Q rodm" \- !leeds ldrh (/ .. ;isioll tor wmorrOlc 

Supervisor of Ship Building & Conversion 
SUPSHIP~Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bm Hiers 
SUPS HIP-Portsmouth Detachment 

Report Date: September 28. 1998 

Sample ID . SPORT0808-3 

Surrogate Recovery 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

Test 

APP 9 VOA-8260B 
APP 9 VOA-8260B 
APP 9 VOA-8260B 

Percent% 

94.2 
93.8 
114. 

Meth.cd-De~cription 

Acceptable Limits 

(60.2 - 139.) 
(70.6 - 152.) 
(68.4 - 135.) 

Laboratory Certifications 

STATE GEL EPI 
F1. E87156187294 E87472187458 
NC 233 
SC 
TN 

iOi20 
02934 

i0582 
02934 

Page 3 of 3 

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

Ml 
M2 
M3 

Notes: 

The qualifiers in this repon are define-d as follows: 

EPA 8260B 
EPA6010A 
EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concemration less [han the reporting limit {RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration gIeater than the detection limit. 
'" indicates that a quality conlrol analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Karen mak.en~y at (803) 769·7386. 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 ,., 
".l PrlrH<:ti Oil r<:o.::<:l<:lI po.lr~r 
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GENERAL ENGINEERING LABORATORIES 

Client: Supervisor of Ship Building & Conversion 
SUPS HIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP·Portsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28, 1998 

Sample lD : SPORT0808-4 

Lab lD : 9809553-04 
Matrix : GroundH20 

Date Collected : 09/17/98 
Date Recei ved : 09117/98 
Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL RL Units DF 

V olstil. Organics 
Appendix IX Volatiles - 55 items 

1,1.1,2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 

1,1.1-Trichloroethane U ND 0.200 1.00 ugll \.0 

1,1.2.2-Tetrachloroethane U ND 0.500 \.00 ugll 1.0 
1.1,2-Trichloroethane U ND 0.400 1.00 ugll 1.0 
1,1-Dichloroethane U ND 0.400 1.00 ugll 1.0 

l,l-Dichloroethylene U ND 0.700 1.00 ugll \.0 

1,2,3-Trichloropropane U ND 0.500 1.00 ugll 1.0 

1,2-Dibromo-3-chloropropane U ND 0.600 1.00 ugll 1.0 
l,2-Dibromoethane U ND 0.400 1.00 ugil 1.0 
1,2-Dichlorobenzene U ND 0.400 1.00 ugll \.0 
1.2-Dichloroethane U ND 0.200 1.00 ugll 1.0 
1.2-Dichloropropane U ND 0.200 1.00 ugll 1.0 
1.2-cis-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1.2-trans-Dichloroethy lene U ND 0.700 1.00 ugll 1.0 
2-Butanone U ND 5.90 10.0 ugll 1.0 
2-Hexanone U ND 3.20 5.00 ugll 1.0 

4-Methyl-2-pentanone U ND 1.60 5.00 ugll 1.0 
Acetone U ND 3.70 5.00 ugll 1.0 
Acetoni(rile U ND 15.6 25.0 ugll 1.0 

Acrolein lJ ND 8.90 10.0 ugll 1.0 
Acrylonitrile U ND 8.20 10.0 ugll 1.0 
Allyl Chloride U ND 2.10 5.00 ugll 1.0 
Benzene U ND 0.300 1.00 ugll 1.0 
Bromofonn U ND 0.400 1.00 ugll 1.0 
Carbon Disulfide U ND 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 
Chlorobenzene U ND 0.300 1.00 ugll 1.0 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 76(i-ll78 
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Laboratory Certifieations 
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GENERAL ENGINEERING LABORATORIES 
.Heeling fOday's liei'd, .. It'ifil (I I,t'sioll for romorn)l!'. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 Nonh Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Porrsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28, 1998 

Sample ID : SPORT0808-4 

Laboratory CertWealioDS 

STATE GEL EPI 
FL E871S6I87294 E87472187458 
NC 233 
SC 
TN 

lOi20 
02934 

i0582 
02934 

Page 2 of 3 

----,~ -----
Parameter Qualifier Result 

Chlorodibromornethane U ND 
Chloroethane U ND 
Chloroform U ND 
Chloroprene U ND 
Dibrornomethane U NI) 

Dichlorobromomethaiie " l"~TD u 

Dichlorodifluoromethane U ND 
Ethylbenzene U ND 

",,". Isobutyl Alcohol U ND 
Methacrylonitrile U ND 
Methyl Bromide U ND 
Methyl Chloride U ND 
Methyl Iodide U ND 
Methyl Methacrylate U ND 
Methylene Chloride U ND 
Propionitrile II ND 
Styrene U ND 
Tetrachloroethylene U ND 
Toluene U ND 
Trichloroethylene U ND 
Trichlorofluoromethane U ND 
Vinyl Acetate U NO 
Vinyl chloride U NO 
Xylenes (TOTAL) U ND 
bis(2-Chloromethylethyl)ether U ND 
cis-l.3-Dichloropropylene U ND 
trans-I.3-Dichloropropylene U ND 
trans-I.4-Dichloro-2-butene U ND 

Metals Analysis 
Arsenic U ND 
Lead 18.5 

,~ The following prep procedures were performed: 
....... TRACE 

DL RL Units DF 

0.300 1.00 ugll 1.0 
0.300 1.00 ugll 1.0 
0.700 1.00 ugll 1.0 
0.100 20.0 ugll 1.0 
0.200 1.00 ugll 1.0 
OAOO 1.00 11('.11 1.0 

-~-

1.20 5.00 ugll 1.0 
0.300 1.00 ugll 1.0 

36.0 :10.0 ugll 1.0 
HO 5.00 ugll 1.0 

0.300 1.00 ugll 1.0 
0.200 1.00 ugll 1.0 

5.20 10.0 ugll 1.0 
3.90 5.00 ugll 1.0 
1.20 5.00 ugll 1.0 
2.60 10.0 ugll 1.0 

0.200 1.00 ugll 1.0 
0.700 1.00 ugll 1.0 
0.500 1.00 ugll 1.0 
0.600 1.00 ugll 1.0 

1.70 5.00 ugll 1.0 
1.80 5.00 ugll 1.0 

0.400 1.00 ugll 1.0 
1.10 2.00 ugll 1.0 
3.70 10.0 ugll 1.0 

0.300 LOO ugll 1.0 
0.300 1.00 ugll 1.0 

2.80 5.00 ugll 1.0 

4.51 5.00 ugll 1.0 
1.59 5.00 ugll 1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 
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Analyst Date Time Batch M 

JEB 09118/98 1427 131547 1 
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Client: 

Contact: 
Project Description: 

cc: NPWCoo197 

GENERAL ENGINEERING LABORATORIES 
.Ht:eril1'.l rO{/(I\'\ !leeds \luh ({ l'isioll (or [(}/l/O/TO\!: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPS HIP-Portsmouth Detachment 

Report Date' September 28, 1998 

Sample ID : SPORT0808-4 

Surrogate Recovery 

Bromotluorobenzene 
Dibromotluoromethane 
Toluene-d8 

Test 

APP 9 YOA-8260B 
APP 9 YOA-8260B 
APP 9 YOA-8260B 

Percent% 

96.0 
94.4 

120. 

Acceptable Umits 

(60.2 - 139.) 

(70.6 - 152.) 
(68.4 - 135.) 

Laboratory Certifications 

STAlE GEL EPI 
FL E87IS6J87294 E87472187458 
NC 233 
SC 
1N 

iGi20 
02934 

i05S2 
02934 

Page 30f3 

--------_._--_._--- ----
LVi = lVieihod 

Ml 
M2 
M3 

Notes: 
The qualifiers in this report are defined as follows: 

EPA 8260B 
EPA 6010A 

EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 
~ 
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GENERAL ENGINEERING LABORATORIES 
,\;feerill~ rot/tn"'s lleeds \I"irh (/ \'isiO/l for WII/orrml'. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCoo197 Report Date: September 28. 1998 

Sample ID : SPORT0808-5 

LabID : 9809553-05 
Matrix : GroundH20 

Date Collected : 09/17/98 
Date Recei ved : 09117198 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF 

Volatile Organics 
Appendix IX Volatiles - 55 items 

1.1.1.2-Tetrachloroethane U ND 0.300 1.00 ugll 1.0 

1.1.1-Trichloroethane U ND 0.200 1.00 ugl1 1.0 

t .1,2,2-Tetrachloroethane U ND 0500 1.00 ugll LO 
1,1.2-Trichloroethane U ND 0.400 1.00 ugll 1.0 

l.l-Dichloroethane U ND 0.400 1.00 ugl1 1.0 

l.l-Dichloroethylene U ND 0.700 1.00 ugll 1.0 

1.2.3-Trichloropropane U ND 0.500 1.00 ugll 1.0 
1.2-Dibromo-3-chloropropane U ND 0.600 1.00 ugll 1.0 

1.2-Dibromoethane U ND 0.400 1.00 ugll 1.0 
l,2-Dichlorobenzene U ND 0.400 1.00 ugll 1.0 
1.2-Dichloroethane U ND 0.200 1.00 ugll 1.0 
1,2-Dichloropropane U ND 0.200 1.00 ugll LO 
1.2-cis-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1,2-trans-Dichloroethylene U ND 0.700 1.00 ugll 1.0 

2-Butanone U ND 5.90 10.0 ugll 1.0 
2-Hexanone U ND 3.20 5.00 ugll 1.0 
4-Melhyl-2-pentanone U ND 1.60 5.00 ugll 1.0 

Acetone U ND 3.70 5.00 ugll 1.0 

Acetonitrile U ND 15.6 25.0 ugll 1.0 
Acrolein U ND 8.90 10.0 ugll 1.0 

Acrylonitrile U ND 8.20 10.0 ugll 1.0 

Allyl Chloride U ND 2.10 5.00 ugll 1.0 

Benzene U ND 0.300 1.00 ugll 1.0 
Bromoform U ND 0.400 1.00 ugll 1.0 

Carbon Disulfide U ND 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U ND 0.200 1.00 ugll 1.0 
Chlorobenzene U ND 11.~OO 1.00 ugll 1.0 

POBox 30712 - Charleston. SC 29417 - 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 

"" " .. f'1'III1~U "n r~~'Yl'kd r,lp~r 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certifications 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmomh Detachment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Contact: Mr. Bill Hiers 

Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCool97 Report Date: September 28, 1998 

Sample ID : SPORT0808-5 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U NO 0.300 1.00 ugll 1.0 

Chloroethane U NO 0.300 1.00 ugll 1.0 

Chloroform U NO 0.700 1.00 ugll 1.0 

Chloroprene U NO 0.100 20.0 ugll 1.0 

Dibromomethane U NO 0.200 1.00 ugll 1.0 

Dichlorobromomethane Ii ND 0.400 ' on .. ~Il l.0 1.\j\} U",' 

Dichlorodifluoromethane U ND 1.20 5.00 ugll 1.0 

Ethylbenzene U NO 0.300 1.00 ugll 1.0 
~,,,,,, 

Isobutyl Alcohol U NO 36.0 50.0 ugll 1.0 

Methacrylonitrile U NO 3.80 5.00 ugll 1.0 

Methyl Bromide U NO 0300 1.00 ugll 1.0 

Methyl Chloride U NO 0200 1.00 ugll 1.0 

Methyl Iodide U NO 5.20 10.0 ugll 1.0 

Methyl Methacrylate U NO 3.90 5.00 ugll 1.0 

Methylene Chloride U NO 1.20 5.00 ugll 1.0 

Propionitriie U NO 2.60 10.0 ugll 1.0 

Styrene U NO 0.200 1.00 ugll 1.0 

Tetrachloroethylene U NO 0.700 1.00 ugll 1.0 

Toluene U NO 0.500 1.00 ugll 1.0 

Trichloroethylene U NO 0.600 1.00 ugll 1.0 

Trichlorofluoromethane 11 NO 1.70 500 ugll 1.0 
Vinyl Acetate U NO 1.80 5.00 ugll 1.0 

Vinyl chloride U NO 0.400 1.00 ugll 1.0 

Xylenes (TOTAL) U NO 1.10 2.00 ugll 1.0 

bis(2-Chloromethylethyl)ether U NO 3.70 10.0 ugll 1.0 

cis.I.3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 

trans·I,3·Dichloropropylene U NO 0.300 1.00 ugll 1.0 

trans-l,4-Dich!crc-2-butene U ND 2.80 5.00 ugll 1.0 

Metals Analysis 
Arsenic 10.8 4.51 5.00 ugll 1.0 

Lead 308 1.59 5.00 ugll 1.0 

'-' The following prep procedures were performed: 
TRACE 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

'" '-~ I)nnkd \'11 r~L!<.:lcd r.lI'c'r 

STATE GEL EPI 
FL E87IS6l87294 E87472187458 
NC 233 
SC 10 i 20 10582 
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Analyst Date Time Batch M 

lEB 09118/98 1459 131547 1 

MBL 09123/98 1919 131529 2 

AlM 09118/98 1730 131529 3 

'9809553-05' 



'~ .. 

Client: 

Contact: 
Project Description: 

cc: NPWCool97 

GENERAL ENGINEERING LABORATORIES 
Jleerill'.!. ror./m '.\' Ilel!ds Il'iril a \'/\ioll jiJ/' [OIlWIT()Il'. 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Chariestun. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPS HIP Portsmouth Detachment 

Report Date: September 28. 1998 

Sample ID : SPORT0808-5 

Surrogate Recovery 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene·d8 

Test 

APP 9 VOA-8260B 
APP 9 VOA-8260B 
APP 9 VOA-8260B 

Percent% 

96.5 
93.0 
121. 

------ ._---
l\lethod-DeM:ription 

Acceptable Limits 

(60.2 - 139.) 
(70.6 - 152.) 
(68.4 - 135.) 

Laboratory Certifications 

STATE GEL EPI 
f1. E811S6I87294 E874721S7458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 30f3 

--- --------_._-_ .. _-_. ~---
MI 
M2 
M3 

Notes: 
The qualifiers in this report are defined as follows: 

EPA 8260B 
EPA 6010A 
EPA 3005 

ND indicates that the analyte was not detected at a concentration greater than the dC!tection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicmes that the analyte was not detected at a concentration greater than the detection limit. 
.. indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Tnis data report has been prepared and reviewed 
in accordance with General Engineering Laboratorif"S 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386_ 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 
1ft< ".t I'nlll..:J ,ft] r..:..:~d~oJ p:lp":l 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Jleelil!'-: {oden'" needs \\"irh a "isiolljlJr tolllorr()H'. 

Supervisor of Ship Building & Conversion 

SUPS HIP-Portsmouth Detac:hment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOO197 

Sample ID 

LabiD 

Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Report Date: September 28. 1998 

: SPORT0808-6 

: 9809553-06 

: GroundH20 

: 09117/98 
: 09117/98 
: Routine 

: Client 

Laboratory Certifications 

STATE 
FL 
NC 
SC 
1N 

GEL 
£87156187294 
233 
10120 
02934 

EPI 
E87472J87458 

1058:2 
02934 

Page 10f3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Volatile Organics 
Appendix IX Volatiles - 55 items 

1.1.1.2-Tetrachloroethane U 
1 ,1,1-Trichloroethane U 
1. J .2.2-Tetrachloroethane U 
1.1,2-Trichloroethane U 
1, I-Dichloro~thane U 
1.1-Dichloroethylene U 
1.2.3-Trichloropropane U 
1,2-Dibromo-3-chloropropane U 
1,2-Dibromoethane U 
1,2-Dichlorobenzene U 
1,2-Dichloroethane U 
l.2-Dichloropropane U 
I.2-cis-Dichloroeth ylene U 
1 ,2-trans-Dichloroethylene U 
2-Butanone U 
2-Hexanone U 
4-Methyl-2-pentanone U 
Acetone U 
Acetonitrile U 
i\crolein U 
Acrylonitrile U 
Allyl Chloride U 
Benzene U 
Bromoform U 
Carbon Disulfide U 
Carbon Tetrachloride U 
Chlorobenzene U 

"iD 0.300 1.00 ugll 1.0 

ND 0.200 1.00 ugl1 1.0 

ND 0.500 1.00 ugll 1.0 

ND 0.400 1.00 ugl1 1.0 

NO 0.400 1.00 ugll 1.0 

ND 0.700 1.00 ugll 1.0 

ND 0.500 1.00 ugll 1.0 

ND 0.600 1.00 ugll 1.0 

ND 0.400 1.00 ugll 1.0 

NO 0.400 1.00 ugll 1.0 

NO 0.200 1.00 ugll 1.0 

NO 0.200 1.00 ugll 1.0 

ND 0.700 1.00 ugll 1.0 

ND 0.700 1.00 ugll 1.0 

ND 5.90 10.0 ugll 1.0 

NO 3.20 5.00 ugll 1.0 

NO 1.60 5.00 ugll 1.0 

ND 3.70 5.00 ugll 1.0 

NO 15.6 25.0 ugll 1.0 

ND 8.90 10.0 ugll 1.0 

NO 8.20 10.0 ugll 1.0 

ND 2.10 5.00 ugll 1.0 

ND 0.300 1.00 ugll 1.0 

ND 0.400 1.00 ugll LO 
ND 1.80 5.00 ugll LO 
ND 0.200 1.00 ugll 1.0 

NO 0.300 1.00 ugll 1.0 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 0 Fax (843) 766-1178 
fOe "'it PI"IIIl~J Oil n:l::<:!cu p:lp":L 

lEB 09118/98 1532 131547 1 
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GENERAL ENGINEERING LABORATORIES 

Client: Supervisor of Ship Building & Conversion 

SUPSHIP-Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Chadeston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWCOO197 Report Date: September 28. 1998 

Sample ID : SPORT0808-6 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 

Chloroethane U NO 0.300 1.00 ugll 1.0 

Chloroform U NO 0.700 1.00 ugll 1.0 

Chloroprene U ND 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 

Dichlorobrumomethane U ND 0.400 LOG ug/t 1.0 
Dichlorodifluoromethane U NO 1.20 5.00 ugll 1.0 

Ethy lbenzene U NlJ 0.300 1.00 ugll 1.0 
Isobutyl Alcohol U NO 36.0 50.0 ug/l 1.0 

Methacrylonitrile U NO 3.80 5.00 ugll 10 

Methyl Bromide U ND 0.300 1.00 ugll 1.0 

Methyl Chloride U NO 0.200 1.00 ugll 1.0 

Methyl Iodide U ND 5.20 10.0 ugll 1.0 

Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 

Methylene Chloride U ND 1.20 5.00 ugll 1.0 

Propionitrile U ND 2.60 10.0 ugll 1.0 

Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 
Toiuene " ND 0500 100 ugll 1.0 u 

Trichloroethylene U ND 0.600 1.00 ugll l.0 
Trichlorofluoromethane U ND 1.70 5.00 ugll .. 0 
Vinyl Acetate U ND 1.80 5.00 ugll 1.0 
Vinyl chloride U ND 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U ND 1.10 2.00 ugll 1.0 

bis( 2-Chlorometh y letl' y 1 )ether U ND 3.70 10.0 ugll 1.0 
cis-l.3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 

trans-l,3-Dichloropropylene U NO 0.300 1.00 ugll 1.0 

trans- i,4-Dichloro-2-buicne " ND 2.80 5.00 ugll 1.0 u 

Metals Analysis 

Arsenic U ND 4.51 5.00 ugll 1.0 

Lead 36.9 1.59 5.00 ugll 1.0 

The following prep procedures were performed: 
TRACE 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 ,., 
1.4) Prlnt..:d "n r~'I.::<:It'tl rapt'!'. 

Laboratory Certifications 

STATE GEL EPJ 
A.. E87156J87294 E81472187458 
NC 233 
SC 
1N 

WilO 
02934 

i0582 
02934 
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Analyst Date Time Batch M 

IEB 09118/98 1532 131547 1 

MBL 09/23/98 1925 131529 2 

AJM 09/18/98 1730 131529 3 
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GENERAL ENGINEERING LABORATORIES 

Client 

Contact: 
Project Description: 

cc: NPWCOOl97 

Supervisor of Ship Building & Conversion 
SUPSHIP-Poftsmouth Detachment-Env. 
1899 NOI1h Hobson Ave. 
North Charleston. South Carolina 29405·2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouth Detachment 

RepoI1 Date: September 28. 1998 

Sample ID : SPORT0808-6 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromot1uorobenzene 
Dibrornofluoromethane 
Toluene-d8 

APP 9 VOA-8260B 
APP 9 VOA-8260B 
APP 9 VOA-S260B 

98.1 
95.1 
112. 

(60.2 - 139.) 
(70.6 - 152.) 
(68.4 - 135) 

1\1 = Method 1.."li::th.ou·De:'.oeI"iption 
-------_. - ------'-----------

MI 
M2 
M3 

Notes: 

The qualifiers in this report are defined as follows: 

EPA 8260B 
EPA60lOA 
EPA 3M, 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory Certifications 

STATE GEL EPI 
FL E871S6I87294 E874721B74S8 
NC 233 
sc 10120 10582 
1N 02934 02934 

Page 30f3 

J indicates presence of analyte at a concc:!ntration les'i than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the anaiyte was not detected at a concentration greater than the detection limit. 
"' indicates that a quaiity control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Reviewe By 

POBox 30712· Charleston. SC 29417· 2040 Savage Road· 29414 

(843) 556-SI7I· Fax (843) 766-1178 ,. 
'-~ P11111~d ,)11 '"'c\ckJ r,lpCl 
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GENERAL ENGINEERING LABORATORIES 
.Heeting rot/en" '.\ needs \I-irl! a \"lsio/J fur ramO/TOIl", 

Client: Supervisor of Ship Building & Conversion 
SUPSIDP·Portsmouth Detachment-Env. 

1899 North Hobson Ave. 

North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP·Portsmouth Detachment 

cc: NPWCOO197 Report Date: September 28, 1998 

Sample lD : SPORT0808-7 

LablD : 9809553-07 

Matrix : Soil 

Date Collected : 09117/98 

Date Recei ved : 09117/98 

Priority : Routine 

Collector : Client 

Pa!"8!!!~ter Qualifier Result DL RL Units DF 
_.---- -----

Volatile Organics 
Appendix IX Volatiles - 55 items 
1,1,1.2-Tetrachloroethane U ND 1l.181 1.00 ug/kg 1.0 

l.l.l-Trichloroethane U ND 0.0907 1.00 ug/kg 1.0 

1.1.2.2-Tetrachloroethane U ND 0.544 1.00 ug/kg 1.0 

I,I.2-Trichloroethane U ND 0.272 1.00 ug/kg 1.0 

l.l-Dichloroethane U ND 0.0907 1.00 ug/kg 1.0 

1,1-Dichloroethylene U ND 0.272 1.00 ug/kg 1.0 

1,2,3-Trichloropropane U ND 0.363 1.00 ug/kg 1.0 

1,2-Di bromo-3-chloropropane U ND 0.363 1.00 ug/kg 1.0 

1.2-Dibromoethane U ND 0.181 1.00 ug/kg 1.0 

1.2-Dichlorobenzene U ND 0.454 1.00 ug/kg 1.0 

l,2-Dichloroet.'"'!.ane U ND 0.181 1.00 ug/kg 1.0 

1.2-Dkhloropropane U ND 0.181 1.00 ug/kg 1.0 

1,2-cis-Dichloroethylene U ND 0.0907 1.00 ug/kg 1.0 

1 ,2-trans-Dichloroethylene U ND 0.0907 1.00 ug/kg 1.0 

2-Butanone U ND 2.90 5.00 ug/kg 1.0 

2-Hexanone U ND 2.54 5.00 ug/kg 1.0 
4-Methyl-2-pentanone U ND 2.81 5.00 ug/kg 1.0 

Acetone 14.7 9.34 9.34 ug/kg 1.0 

Acetonitrile U ND 0.907 25.0 ug/kg 1.0 

Acrolein U ND 4J7 10.0 ug/kg 1.0 
Acrylonitrile U ND 3.54 10.0 ug/kg 1.0 

Allyl Chloride U ND 0.363 5.00 ug/kg 1.0 

Benzene J 0.671 0.454 1.00 ug/kg 1.0 

Bromoform U ND 0.272 1.00 ug/kg 1.0 
Carbon Disulfide U ND 0.272 5.00 ug/kg 1.0 
Carbon Tetrachloride U ND 0.454 1.00 ug/kg 1.0 

Chlorobenzene U ND 0.272 1.00 ug/kg 1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 
~ t..t Pnll!<:d 011 r<:o.;~o.;h::J r;lpa 

Laboratory Certifications 

STATE GEL EPI 
A. E81156187294 E87472187458 
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SC 10 i 20 i0582 
TN 02934 02934 
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Analyst Date Time Batch M 

TCL 09/18/98 1611 131552 1 
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GENERALENGllffiERINGLABORATOruES 
.\/I;'I:'£ill<:: roduy\ I//:'eds \\'lfh (/ visio/l for f(}lI1orrOH: 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmourn Detachment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Contact: Mr. Bill Hiers 

Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCoo197 Report Date: September 28. 1998 

Sample ID : SPORT0808-7 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U ND 0.181 1.00 uglkg 1.0 
Chloroethane U ND 0.272 1.00 uglkg 1.0 
Chloroform U ND 0.0907 1.00 uglkg 1.0 

Chloroprene U ND 9.07 20.0 uglkg 1.0 
Dibromomethane U ND 0.181 1.00 uglkg 1.0 
Dichlorobromomethane U "n 0.0907 1.00 uglkg 1.0 nu 

Dichiorodifluoromethane U ND 1.09 109 uglkg 1.0 
Ethylbenzene J 0.698 0.272 1.00 uglkg 1.0 
Isobutyl Alcohol U ND ~.71 10.0 uglkg 1.0 
Methacrylonitrile U ND 0.816 5.00 uglkg 1.0 
Methyl Bromide U ND 0.272 1.00 uglkg 1.0 
Methyl Chloride \) ND 0.181 1.00 uglkg 1.0 
Methyl Iodide U ND 0.544 5.00 uglkg 1.0 
Methyl Methacrylate U ND 0.363 5.00 uglkg 1.0 
Methylene Chloride U ND 1.27 1.27 uglkg 1.0 
Propionitrile U ND 3.08 10.0 uglkg 1.0 
Styrene U ND 0.272 1.00 uglkg 1.0 
Tetrachloroethylene U ND 0.363 1.00 uglkg 1.0 
Toluene J 0.925 0.816 1.00 uglkg 1.0 
Trichloroethylene U ND 0.272 1.00 uglkg 1.0 
Trichlorofluoromethane U ND 0.272 1.00 uglkg 1.0 
Vinyl Acetate U ND 1.90 5.00 uglkg 1.0 
Vinyl chloride U ND 0.363 1.00 uglkg 1.0 
Xylenes (TOTAL) u ND 0.635 2.00 uglkg 1.0 
bisI2-Chloromethylethyl)ether U ND 4.62 10.0 uglkg 1.0 
cis-l.3-Dichloropropylene U ND 0.181 1.00 uglkg 1.0 
trans-l.3-Dichloropropylene U ND 0.272 1.00 uglkg 1.0 

trans-l A-Dichloro-2-butene U ND 0.454 5.00 uglkg 1.0 
Metals Analysis 
Arsenic 3060 421 463 uglkg 2.0 
Lead 303000 145 463 uglkg 2.0 

The following prep procedures were performed: 
GCIMS Volatiles (8260 High Level) 

P a Box 30712' Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 
If" t., Pnlll~'(1 <\II r.:<.:ydcu rap':I' 

Laboratory Certifications 

STATE GEL EPI 
FL E87156187294 E87472187458 
NC 233 
sc 
1N 

10120 
02934 

10582 
02934 
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Analyst Date Time Batch M 

TCL 09/18/98 1611 131552 1 

MBL 09/22198 1432 131644 2 

TCL 09118/98 0921 131552 3 
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Client: 

Contact: 

Project Description: 

cc: NPWCool97 

GENERAL ENGINEERING LABORATORIES 
J/I:'t'rinr..: wduy\ needs trill! [/ vision j()I" WIIW/Ton', 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSIDP-Portsmouth Detachment 

Report Date: September 28. 199R 

Sample 10 : SPORT0808-7 

Laboratory Certifications 

STATE GEL EPI 
FL E87156187294 E87472181458 
NC 233 
sc 
1N 

lOi20 
02934 

W582 
02934 

Page 30f3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 
------------------------------.-------------------

TRACE 

Surrogate Recoyery 

Bromofluorobemcne 
Dibromofluoromethanc 
Toluene-d8 

M=Method 

MI 
M2 
M3 
M4 

Notes: 

Test 

APP 9 VOA-~260B 
APP 9 VOA-8260B 
APP 9 VOA-8260B 

The qualifiers in this repert are detine:!i as follows: 

Percent% 

89.9 
94.2 
93.0 

Method-Description 

EPA 8260B 
EPA 60 lOA 
EPA 5035 
EPA 3050 

1,535-154,) 
(63.4 - 136.) 
(72.1 - 137.) 

ND indicates that the analyte was not detected at a concentration grealt:r than the detection limit. 

FGD 09/21198 1500 131644 4 

--------- ._--- --. -------

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratones 
standard operating procedures. Please direct 

J..ilY questions to your Project ~.1anager. Karen Blakeney at (803) 769·7386 

Rev~ })~.cill N\\ 11 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 
#I! 
\.;) 1)1Il1I,·J 1111 r<:c:ckd p:Jp<:l 
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General Engineering Labor' ~r . \-li. Inc. 
2040 Savage Road. 1 

,.,..() 

CHAIN OF CUSTODY RECORD 
\ 

\ 

Page~ of ----L ~to9~~~' 

Charleston. South Ca~olina 29407 
P,O, 130' 30712 
Charleston. Somh Carolina 29417 

Client Name/Facility Name SAMPLE ANAL YSI REQUIRED Jl - U~ remarls ~a to specify s cific com ods or methods Usc F or f' in the boxe~ 10 indkale Ivhether 

~ ... , tl.1 J I J I! J .. sample was filtered and/or prc.~el"Ved 

SpM/~Pj/IJ~/cJ,,., S ~i >, "~':B .!! ~ l! ~,~ N\l '::1 'I 
Collected by/Company :;! ~ j ~ ~~ §. .. ~ :c !~ ~ ~ '-"\: '-.) 5 C. . \.1 Co 
:SPM'(C:A""'~ETc./'A ~ ~ i § .~' ~.l ~ ~ ,1 j ~ ~ • I! -I ~ 

...l A. = {,,) 8 ~~ S ~i ';1 .( 'u j~ ~ "'" ~ .<1> ~~; 'Q... ' ...l...l '"'. >< °C _ " • .;:1'" = i ·.1 
SAMPLE ID DATE TIME ~ ~ ~ ~;; :a. ~ ~ ~;l! ~ ~ £ ,~ (:. ~ ~ :t c Zl ~ ~ ~ Remarks 

7~~ , 
I 1.5PtNIOio~-1 f-li'-'1B 0 <goo Ix :~ 1)( TIl /1' !J1.,4N)::' 

~ '5"~".rb'l{)B-1.lq-J)"-9.$>o13'10 f£ li I~ 1)< 1')( V,t}vL T VI)! / 

)~ ~/"Ii 10 1" 11- 7 11-/] .-? g 03S S X " X X X 1/-1 vi T ,l),tJ/ 6 

tJL. "-RIO Sell- '1 9-17" 7 J o? (> 5 ")( '-)C X X i/ -4 uL7' t?.tJ / .S-
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certifications 

.Hcc[ill;' {(hilly'l Iltc'tl.1 ~\'irli d \"/li(I/1 ,fi!!" i(J/llil/TOIl', 

Client: Supervisor of Ship Building & Conversion 
SUPS HIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
'1ortb Charkston. South Carolina 29405-2106 

Contact: !\'1r. Bill Hi~rs 
Project Description: SUPSHIP-"ortsmouth Detachment 

cc: NPWCOOl97 Report Date: September 28. 1998 

Sample !~; : SPORT081l-l 
LabID : 9809631-01 

Matrix : GroundH20 
Date Collected : 09121198 
Date Recei ved : 09121198 

Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF 

Volatile Organics 
Appendix IX \'olatiles - 55 items 
1.1,l.2-Tetrachloroethane U NO 0.300 1.00 ugll 1.0 
1,1.1-Trichloroethane U NO 0.200 1.00 ugll 1.0 
1,1,2,2-Tetrachloroethane U ND 0.500 1.00 ugll 1.0 

1.1.2-Trichloroethane U ND 0.400 1.00 ugll 1.0 
l.l-Dichloroethane U ND 0.400 1.00 ugll 1.0 
1,1-Dichloroethylene U ND 0.700 1.00 ugll 1.0 
1,2.3-Trichloropropane U NO 0.500 1.00 ugll 1.0 

1.2· Dibromo.3-chloropropane U ND 0.600 1.00 ugll 1.0 
l,2·Dibromoethane U NO 0.400 1.00 ugll 1.0 
1,2·Dichlorobenzene U NO 0.400 1.00 ugll 1.0 
l,2·Dichloroethane U NO 0.200 1.00 ugll 1.0 

1.2-Dichloropropane U ND 0.200 1.00 Ugll 1.0 
1,2·cis- Dic hloroethy lene 1] ND 0.700 1.00 ugll 1.0 
1,2-trans-Dichloroethylene IT ND 0.700 1.00 ugll 1.0 
2·Butanone U ND 5.90 10.0 ugll 1.0 
2-Hexanonc U NO 3.20 5.00 ugll 1.0 
4-Methyl-2-pentanone U ND 1.60 5.00 ugll 1.0 
Acetone 4.08 3.70 5.00 ugll 1.0 
Acetonitrile U NO 15.6 25.0 ugll 1.0 
Acrolein U ND 8.90 10.0 ugll 1.0 
Acrylonitrile U ND 8.20 10.0 Ugll LO 
AUyl Chloride U ND 2.10 5.00 ugll 1.0 
Benzene U NO 0.300 1.00 ugll 1.0 
Bromoform U ND 0.400 1.00 ugll 1.0 
Carbon Disulfide U ND 1.80 5.00 ugll 1.0 
Carbon Tetrachloride U NO 0.200 1.00 ugll 1.0 
Chlorobenzene U NO 0.300 J.OU ugll 1.0 

POBox 30712 " Charleston. SC 29417 " 2040 Savage Road" 29414 

(843) 556-8J7l" Fax (843) 766-1178 
A -c."I PIOIllc",1 "1\ 1~<:\Lkd [lar..:r" 

STATE GEL EPT 
FL E87I56187294 E8747l187458 
NC 233 
SC 10120 10582 
1N 02934 02934 
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GENERAL ENGINEERING LABORATORIES 

Client: Supervisor of Ship Building & Conversion 
SUPS HIP-Portsmouth Detachment-Env 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPS HIP-Portsmouth Detachment 

cc: NPWCool97 Report Date: September 28. 1998 

Sample ID : SPORT081i-l 

Parameter Qualifier Result DL RL Units DF 

Chlorodibromomethane U ND 0.300 1.00 ugll 1.0 

Chloroethane U ND 0.300 1.00 ugll 1.0 
Chloroform U ND 0.700 LOU ugll 1.0 

Chloroprene U ND 0.100 20.0 ugll 1.0 

Dibromomethane U ND 0.200 1.00 ugll 1.0 
Dichlorobromomethant,>. lJ ND 0.400 1.00 ugll 1.0 

Dichlorodifluoromethanc U ND 1.20 5.00 ugll 1.0 

Ethylbenzene U ND 0.300 1.00 ugll 1.0 

Isobutyl Alcohol U ND 36.0 50.0 ugll 1.0 
Methacrylonitrile U ND 3.80 5.00 ugll 1.0 

Methyl Bromide U ND 0.300 1.00 ugll 1.0 

Methyl Chlonde U ND 0.200 1.00 ugll 1.0 

Methyl Iodide U ND 5.20 10.0 ugll 1.0 

Methyl Methacrylate U ND 3.90 5.00 ugll 1.0 
Methylene Chloride 11.7 1.20 5.00 ugll 1.0 

Propionitrile U ND 2.60 10.0 ugll 1.0 

Styrene U ND 0.200 1.00 ugll 1.0 
Tetrachloroethylene U ND 0.700 1.00 ugll 1.0 

Toluene U ND 0500 1.00 ugll 1.0 
Trichloroethylene U ND 0.600 LOU ugli 1.0 
Trichlorofluoromcthane \J ND 1.70 5.00 ugll 1.0 

Vinyl Acetate U ND 1.80 5.(J{J ugll 1.0 
Vinyl chloride U ND 0.400 1.00 ugll 1.0 
Xylenes (TOTAL) U ND 1.10 2.00 ugll 1.0 
bi s( 2-Chloro methy lethy I )ether U ND 3.70 10.0 ugll 1.0 
cis-I.3-Dichloropropylene U ND 0.300 1.00 ugll 1.0 

trans-IJ-Dichloropropylene U ND 0.300 1.00 ugll 1.0 

trans-I,4-0ichloro-2-butene U NO 2.80 5.00 ugil 1.0 

Surrogate Recovery Test Percent% Acceptable Limits 

Bromotluorobenzene APP 9 VOA-8260B 87.2 (60.2 - 139.) 

Dibromotluoromethane APP 9 VOA-8260B 84. ~ (70.6 - 152.) 
Toluene-d8 APP Q VOA-8260B ;01 '.68.4 - 135.) 

PO Box 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 
It, '-;t PI"IIIl.:d ,,,I I"Ll':'-'kd p.lp':l 

Laboratory Certificatioru 

STATE GEL EPI 
FL E81t56187294 E81412181458 
NC 233 
SC 10120 10582 
IN 02934 02934 
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APPENDIXB 

ENSAFE INC. SWMU MANHOLE/CONFINED SPACE 
STUDY 
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ENSilFE 

E~SAFE INC. 

935 Hormorr NormCufT &m .. Si.Jite /13 • Mt. Pleasant. SC 92464 • r~e s,4.J..8B4.a:J29 • ~ 84J..a50-0101 • .....ww.ensafe.com 

13 August, 1998 

Commanding Officer 
A'I"I'N: Mr. Tony Hunt 
SOUTHNAVFACENGCOM 
2155 Eagle Drive 
North Charleston, South Carolina. 29410-9010 

Subject: SWMU Manhole / ConIl.I1ed Space Study 

Dear Mr. Hunt: 

In support of Southe."'Il Dh·isionr N'A '\'F ACE.'lGCOM, EoSaie penbnned a stUdy of the 
Manholes 7, 7A, and 7B located adjacent to, and under the former plating shop now rcfeIICCi 
to as SWMU 25. The pUIpose of the limited study was to detemtine the types of chemical 
contaminants which may be encountered by personnel entering the manholes, and to provide 
NAVFACENGCOM guidance regarding appropriate safety systems and procedures for 
compliance with appropriate occupational safety and health standards and for safe entty into the 
manholes. EnSafe met with representatives from the South Carolina Electric and Gas (SCE&G), 
Environmental Detachment, Charleston, and NA VF ACENGCOM, on July 8, 1998, to view the 
manholes and identify and evaluate potential chemical hazards within the manholes. 

Hazard Evaluation 

The SWMU 25 Manholes 7, 7A, and 7B serve primarily as electric utility vaults and were 
formerly located under a plating facility, which is now demolished. According to SCE&G and 
Navy representatives familiar with the fonner site oper.uions, there was reason to believe that 
significant chemical and physical hazards exist in the manholes. Based on that information, and 
on the configuration of the vaults, EnSafe agreed with Navy and SCE&G personnel that entty 
into the space was not appropriate until a hazard evaluation was complete according to the 
requirements of the Occupational Safety and Health Administration (OSHA) standard 29 CFR 
1910.146. Permit-Required Confined Spa=. The general requirements of the standard require 
the identification and evaluation of hazanis and development and implementation of means, 
procedures, and practices for safe entry operations, prior to entry by any personnel. 

Based visual observations, and on discussions with Navy and SCE&G personnel, it was 
apparent that in addition to potential for hazardous energy rource.~ and oxygen deficient and/or 

Charieston • Cincinnati· Dallas· Jackson. TN • K~ln • Knoxville. Lancaster. Memphis. Nashville· Norfolk· Paducah· Pensacola· Ralei 
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explosive gases, chemical contamination of the sum~ within the respective vaults was likely 
and therefore identification and evaluation of the chemical haza.tds was appropriate. To identify 
and evaluate the specific chemical species which focned the hazard, EnSafe collected wipe 
samples for poly-chlorinated biphenyls (SW846 Method 8082) and metals 

(SW846,601017000)from various sumces within each respective manhole/vault. Since entry 
was not possible until appropriate hazard evaluation was performed, EnSafe used non-conductive 
tool extension devices to collect the samples from surfaces within each respective manhole. 
Those surfaces sampled arc as follows: 
.. Vertical surfaces including walls and cables (Samples 025MW0701, 025MW07A04, 

025MW07B07). 
.. Horizontal surfa~ including brackets, cables, and hangers Samples 025MW0701, 

025MW07A04, O~07B07) 
.. Miscellaneous surfaces including cables with obvious discoloration and or apparently 

contaminated coatings (Samples 025MW0701, 025MW07A04, 02SMW07B07) 

Findings 

Based 011 visual observation, discussions with local technical representatives, review of 
applicable OSHA standaIds (hazardous waste site opcrntions (29 CPR 1910.120), permit­
required conrmed spaces (29 CPR 1910.146) and control of hazardous energy (29 CPR 
1910.147), and on analytical data from manhole surface wipe samples (so: Attachment), EnSafe 
p=ts the follOwing findings: 

.. As defmed by the OSHA standard, the SWMU 25 manhole/utility vaults 7, 7 A, and 7B, 
configuration, ac~s limitations, and design determine that these manholes meet the 
definition of a Confined Space. 

.. The analytical results from wipe samples (Tables 1 and 2) collected from various 
Stmaces in the re.."Po..tive manhole/'Yliults, iudicaiC that chemical haza.nis exist on all 
accessible surfaces within the respective manholes, and therefore represent significant 
dermal and inhalation hazards, depending on the activities planned. These chemical 
hazards exist as metal salt deposits, specifically lead, arsenic, chromium, and nickel, 

The analytical results from wipe samples (Tables 1 and 2) collected from various 
surfaces in the respective manhole/vaults indicate that poly-chlorinated biphenyls do not 
exist within the respective manhole/utility vaults. 

The manhole/utility vaults potentially contain oxygen defIcient and/or explosive 
atmospheres and have potentially hazardous energy sources because of high voltage 
cables submerged in standing water. 



SEP-01-1998 08:48 EN SRFE, INC. 803 856 0107 ?1'l4/12 

Mr. Tony Hunt 
13 A.ugust. 1998 
Page 3 

• 

Based on the manhole/utility vault configuzation and p=nce of significant chemical and 
physical hazards within those spaces, the spaces are defined as Permit-Required Confined 
Spaces, and thus entry of personnel into those spaces requires the following: 

Specification of Acceptable Entry Conditions 
Specification and provisioning of appropriate testing and mOnitoring, ventilation, 
communication, rescue, ingress and egress, and personal protective equipment. 
Development and implementation of appropriate testing and monitoringpmtOCOls 
for oxygen combustible gases and vapors, and toxic gases and vapors. 
Trained Attendant(s). 
Development a..,d L.uplementatioi'i of reScue procedures. 
Training of personnel performing confined space entry to establish pro:flciency 
in the du~s required by the standard. 
Development of a Hazard Communication Program that addresses the specific 
chemicals that were identified in the manholes. 

OSHA's Hazardous Waste Operations and Emergency Response regula.tion (29 CFR 
1910.120) covers the following operations: 

Required and voluntary clean-up operations at uncontrol1e.d hazardous waste sites 
that have been identified for clean-up by a governmental health or environmental 
agency; 
Corrective actions involving clean-up operations at RCRA sites; 
Operations involving ha2:mious waste that are conducted at treatment, storage 
and disposal (TSD) facilities; and 
Emergency response operations for releases of, or substantial threats of releases 
of, hazardous substances. 

Because the proposed utility work in the manholes / vaults at S\VMU 25 do not include 
any of the previous operations, woricers entering the manholes to perform. these 
operations a.-e not xequired to be trained in accordance with 29 CPR 1910.120. 

Because chemical and physical hazards have been identified in the manholes / vaults, any 
work pe:formed in them must be done by a crew specifica.lJ.y trained and equipped to 
perform confined space entries. A carefully prepared conf'med space permit must also 
be prepared for each entry. 

BnSafe docs not claim to be knowledgeable of appropriate procedures for e1ectric:a! 
isolation of the cables within the manholes/utility vaults; however, we are confident that 
SCE&G technicians can be trained and equipped to safely enter the manhole/utility vaults 
given the condition that they assume responsibility for all aspects of h.az.ardous energy 
source safety. 
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MI'. Tony Hunt 
1.3 August, 1998 
Page 4 

Recommendations 

The following ==endations an: based on the findings discussed above and are intended to 
provide guidance to Southern Division NA VFACENGCOM contr.lCtOrs and service providcn 
who are required to enter the SWMU 25 manhole/utility vaults. 

• All personnel contIactoIS and/or service providers taskM to enter the manhole/utility 
vaults will be rcquiml to have a written and fully implemented Confined Space Entry 
Program. ·All personnel performing entry activities should be tra.ined and equipped 
pursuant to 29 en 1910.146. The COnUactors and/or service pruvider mjnagement 
should be able to demonstIatc compliance with the standard via written certifications of 
employee competence. 

• A confined space entI)' permit should be prepared for each contractors and service 
provider entry and should include the following: 

A description of the permit space to be entered 

The pUIpose of the entry 
• Idorrify whether the operatioTlS wiU be disruptive or non-disruptive to the 

11IIllerial in the manhole. 
• Disruptive operattons wiU require a greaur level of prorection for 

woT"la!n. 

The date and authorized duration of the entry permit 

The authorized entrants within the space 

TIle names of the attendams 

The name of the entry supervisor 

The hazards of the permit space 
• H=dous energy 
• Water / subTlU!mon, erurrzpment 
• Chemical hazards from dermal 01' inhalation rowes as idmIified above 

The measures used to isolate the space to eliminate or control hazards 
• Pump water from the space 
• Implemenr SCE&:G procedures for identification and control ofhazJ:zrdous 

energy sources. 
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• Establish barriers around space 
• VentIlate the space as needed 

The acceptable entty conditions 

803 856 0107 P.06/12 

• 02 gref11er than or equal to 19.5% and less than 23.5% 
.. A.tmosphere less than 10% of the lower explosive limit 
.. No contami7ll1J'llS above the permissible exposure limit 

The results of initial and periodic monitoring 

The emergency and rescue services to be used 
.. In-house or con.rracred emergency services nury be used 
.. Local fire anti. EMS reams nurybe used 
.. IdottiIY method of summoning rhe rescue team 

The safety equipment to be used 
.. Tyvek coveralls 
• Half 11UlSk, air purifying respirf110r wirh PI 00 filJers 
• lfard haJ: .. Steel-toe boots 
• Mtrile gloves .. Safety glasses .. Ventilation equipment 

Should you have any additional questions or co=ents, please do not hesitate to call me at 
(843)884-0029. 

Sin=ly, 
FnSueinc. 

~-
Robert W. Batts, em 
Senior Industrial Hygienist 

Attachments 
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Att:u:hment 

Table 1 
Wipe Sample Data 

and 

Table 2 
Metals Detections in Wipe Samples 
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TABLE 1 
SWMU 2S - MANHOLE SAMPLlNG 

W ll"£ SAMl"'...E DATA. 
118198 

IdonIwlc 7 A'''minnm 
!.~=bt.:= c.!;;1. ~ 

AIooaic 
Barium 

Beryllium 
CocIaWm 
Calci .... 

Chromium 
C4bo1I 
C<oppcr 

hoD. 
U:.&d 

Mapuium 
Maag.nu • 

1<'10l:0I 
Potu.iwn 

Silver 
Sodium 

Vuaciium 
%in< 
PCB 
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Il,IOD 
24.1 
40.1 
71.6 

0.448 
7.1 

21.600 
66S 

3.1 B 
311 

20.100 
5,120 
1.440 
141 

35.1 
1.100 

0-'1 B 
721 
3:U 
16,~ 

Nt! 
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TABLE! 
SWMU 25 - MANHOLE SAMPLING 

WIPE SAMPLE DATA 
718198 

MaAha1& 7A AI .......... 
Soulh Wall - d..norati.l:lg ~-!mY 

de\azrrinuin ; AtHnic 

-= 
lIoI:yUium 
CadmiPoim 
Ca!;ium 

Cbmmiu.m 
Cobalt 
Copper 

hoa. 
t-I 

~lI'De'iu.m 
Man.ga.c.u. 

NJol:eI 
PWIliu.m 

Silv.r 
Sodium 

v=aciium 
Zl<Io 
PCB 
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1.]50 ... 
'~J 

S.lI 
IU 

O.llS B 
2.6 

2.930 
&.110 
1.5 B 
93.6 

13.000 
235 

130 B 
2A 
5.1 
uno 
29 
6<41 
11.s 
150 
NJ) 
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TABLEl 
SWMU 2S - MANHOLE SAMPLING 

WIPE SAMl'LE DA.TA. 
718198 

Mafab,ol. 71\ 
Load Cov_ C,bl. - N .. r 

top ofV.uk (Yellow co.cine) 

AlUminu," 
Aldimcll)' 
;,aome 
Barium. 

BoryUiurD. 
c...d.tai.u.= 
Calcium 

Oromillm 
C4bolt 
Copper 
1_ 
Lud 

Mapuium 
Musg&ueN 

Niol:oI 
pauuium 
Selenium 

P.l1a-'12 

1'.3 
10.4 

3.1 B 
Itl 

O.03B 
13.6 
917 

5.l2O 
I B 
169 

3,lSO 
l',lOCI 
99B 
12.3 
12.6 

130 B 
3.2B 

744 
5.1 
139 
NJ) 
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TABLEl 
SWMU 2S - MANHOLE SAMPLING 

WIPE SAMPLE DA.TA. 
7M! 

1daIIIIol.1B AJumh>um 
H_ .. ('l clio .. ) -.,y 

.Bui!l!!! 
Buyllillm 
c.dmiwn 
Calclum 

ChlOflLiurn. 
Cobol, 
Coppu 

!tool 
l.Nd 

MaS'nuwlZl 
!dang ...... 

NicU1 
PtIluIium 

Silver 
SoOium 

Vaaadium 
ZlDo 
PC!! 

1b la&ci 1t1lZlduu. lI1OOl.LglA1 (H.ouliq UId UIbaD. o.velupmtlllt. 1990). 
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634 
XU 
31 

om B 
53 •• 
3.l10 
13.1100 
O.t!B 

240 
1.1100 
171 

134 B 
68.9 
21.9 
1,030 

7.2 
914 
6.1 -"U 
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BIodum 

Cadmium 

ChtDmiu," 

" .. ,. 
";.,; 

Copper 

1'ha1llum 

z"'" 

• 
b 

• 

EN SRFE. INC. 

III 

&11 

III 

111 

111 

III 

211 

811 

mi~ pct'w!pe aampio 
EOIpiRblo b== 
DOl appliCllb1e 
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2.6·53-' IU 5 

." 
665- a.1OII 7.301 sao 

93.6 - 837 3'1 100 

2lS - 26.$00 8,621 so 

12.l - 437 IS6 

130 - 1.920 

O.PI _ 11.7 6.7 10 

2.6 - 6.6 4.6 100 

139 - 49.400 10.080 

TOTRL P.12 
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DRAFT ZONE E RCRA FACILITY INVESTIGATION 
REPORT SITE-SPECIFIC EVALUATION FOR SWMU 83 



Draft Zone E ReRA Facility investigaJion Repon 
NA VBASE Clulrleston 

Section 10: Site-Specific Evaluations 
November i 997 

10.10 SWMU 83, Foundry, Building 9; SWMU 84, Lead Storage, Building 9; and 
AOC 574, Building 9 Fuel Tank 2 

SWMU 83 is a former foundry in Building 9. The foundry operations have been discontinued 

since at least 1991, and currently the building contains electrical power supply equipment, 4 

capacitors, transformers, rectifiers, furnaces, and ovens. The building is also used to repair 5 

hydraulic equipment. The foundry was built in 1906 and was used to cast metal parts in refitting 6 

ships. The primary industrial process associated with this facility was melting and casting copper 7 

alloy parts. Two fuel oil above-ground storage tanks (ASTs), which have not been 8 

decommissioned, are adjacent to the building. An abandoned oven was posted as containing 9 

PCBs. An approxintately 10-cubic-foot pit of soot and metal scraps was observed below the 10 

electric furnace. The smoldering pots contain friable asbestos. Lead bricks and drums of II 

hazardous materials from previous operations are present in the building. Most recently, the 12 

foundry was used to repair hydraulic equipment and as a power substation (providing electricity 13 

for smoldering activities). Several foundry-related air emissions sources remain within the unit. 14 

These include the following: 15 

• The foundry furnace, designated as company point LD. No. 53 on the Bureau of 16 

Air Quality Control Permit No. 0560-0002, has an associated 67-foot stack with no 17 

continuous emission monitors. 18 

• The foundry mold's cyclone, designated as company point LD. No. 54 on the Bureau of 19 

Air Quality Control Permit No. 0560-0002, has a 30-foot high, 2-foot inside diameter 20 

stack with no continuous emission monitors. 21 

S\VMU 84 consists of an area outside of Building 9 used to store lead blankets and shielding. The 22 

majority of the lead is encased in either rubber or fabric; however, uncovered lead materials have 23 

been stored here. The lead-containing materials are placed either on pallets or directly on the 24 

10.10-1 



Draft Zone E RCRA Facilirv InvesTigaTion Repon 
NA VBASE CharleSTOn 

SecTion 10: SiTe-Specific Evaluations 
November 1997 

concrete pavement. No containment structures are associated with this unit. No information could 

be found regarding the period of operation. 

AOC 574 is the site of a 3,700-gallon AST east of Building 9. The inactive fuel tank formerly 

contained fuel oil for the furnaces and torches in Building 9. The tank is in an unpaved area and 4 

has no secondary containment. No information could be found regarding the period of operation. 

SWMU 84 and AOC 574 have not been investigated previously. The following incidents and/or 6 

investigations occurred at SWMU 83: 7 

• In a hand-written Depamnent of the Navy memorandum. a transformer oil spill is reported 

to have occurred on August 22, 1979, in Building 9. The spill occurred while removing 9 

transformers. More than 100 gallons of transformer oil spilled on the ground and concrete 10 

pavement southeast of Building 9. The oil was sampled and submitted for PCB analysis; 11 

no documentation concerning the results has been found. The spill area was covered with 12 

absorbent materials, roped off, and posted with signs limiting access due to the presence 13 

of PCBs. No other spill cleanup activities are known to have occurred. 14 

• According to Hazardous Material Incident Report No. 84-55, a capacitor in an electrical 15 

power supply exploded on September 18. 1984, spraying burned Pyranol oil residue 16 

inside an 8' x 6' x 7' containment room. The containment room was subsequently sealed 17 

and posted with PCB warning labels. The damaged capacitor was removed on 18 

October 3, 1984, and the room was cleaned up on October 19, 1984. The capacitor and 19 

cleanup debris were containerized in a 55-gallon drum and submitted for disposal through 20 

a Defense Logistics Agency (DLA) contract. 21 
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• Environmental Incident Report No. 88-68 states that a half gallon of oil mixed with soot 

spilled in August 1988. The spill area included an electrical rectifier and concrete z 

foundation. On August 26, 1988, a composite sample from three locations in the spill area 3 

was collected and analyzed for PCBs; the results showed 124 ppm of Aroclor-1260. 4 

Following cleanup, the debris was placed in a drum and transferred to Building 246, a 5 

N A VBASE hazardous waste storage facility, for disposal. Two wipe samples were h 

subsequently taken and analyzed for PCBs. The wipe sample from the rectifier indicated 7 

120 micrograms per swab (/1g/swab) of Aroclor-1254; the wipe sample from the concrete 

pad indicated 347 /1g/swab of Aroclor-1254. Based upon these results. a double-rinse 9 

cleanup was conducted on September 7, 1988. 10 

• Wipe samples were collected in January 1989 from around the drain plug and the cement II 

foundation for the transformer NS lA cabinet. The PCB analysis indicated 1.290 /1g/swab IZ 

of Aroclor-1260 (drain plug area) and 19,000 /1g/swab of Aroclor-1260 (cement pad). The \3 

same two areas were sampled in early February 1989 with PCB results of 125 /1g/swab and 14 

5,620 /1g/swab Aroclor-1260, respectively. The analytical results necessitated further 15 

cleaning to meet the USEPA requirements of 100 micrograms per 100 square centimeters 16 

(/1g/1OO cm2
). The spill area was recleaned and resampled on April 15, 1989, with results 17 

of 78 /1g/swab in the drain plug area and 132 /1g/swab of Aroclor-1260 on the concrete 18 

pad. Sampling on May 27, 1989, indicated < 10 /1g/swab of Aroclor-1260 on the cement 19 

~. m 

• Environmental Incident Report No. 91-83 states a fire was discovered in the generating 21 

station at the foundry on May 23, 1991. The generating station provided the electricity to 22 

operate the induction heaters which operated the foundry's ovens. The generating station 23 

contained PCB capacitors. It was determined that an air-cooled transformer overheated 24 

10.10-3 



Draft Zone E RCRA FaciliN Investigation Report 
NA VBASE Charleston 

Section 10: Site-Specific Evaluations 
1"/ove;rJ;e; 1997 

and caught fIre. The PCB capacitors were not damaged. No known PCB investigation or 

cleanup is known to have been conducted. 2 

• On September 19, 1988, three wipe samples were collected from the interior of the 

foundry Ajax oven and analyzed for PCBs. One sample was a wipe of a 100 em area on 4 

top of the second capacitor from the left in the bottom bank; analysis indicated 5 

386.32 micrograms per wipe (,ug/wipe) of Aroclor-1254. The other two samples are not 6 

based on a per unit area due to the large amount of dirt and grease also incidentally 7 

collected. One sample from the wooden base under the bottom bank of the capacitor 

indicated 235.29 milligrams per gram (mg/g) of Aroclor-1254. The second was taken 9 

from the floor behind the capacitor banks, and indicated 26.28 mg/g of Aroclor-1254. 10 

• On October 27, 1988, airborne PCB (Aroclors-1254 and 1242) monitoring was conducted 11 

inside an Ajax Oven Control Center in the foundry while the oven was operating. Three 12 

areas were monitored approximately three hours; only one area had a reported PCB 13 

concentration (0.0029 milligrams per cubic meter [mg/m3] Aroclor-1254) above the 14 

laboratory quantitation limit of 0.0020 mg/mJ
• 15 

Materials of concern identifIed in the Final Zone E RFI Work Plan are as follows: SWMU 83, 16 

lead. paints. solvents, friable asbestos, dielectric fluid, and petroleum hydrocarbons; at 17 

SWMU 84, lead; and at AOC 574, petroleum hydrocarbons. Potential receptors that may be 18 

exposed to site contaminants include current and future building users and any site workers this 19 

area may support following base closure. 2P 

To fulfIll the RFI objectives at SWMUs 83 and 84 and AOC 574, air. soil, groundwater, and wipe 21 

samples were collected in accordance with the Final Zone E RFI Work Plan and Section 3 of this 22 

report to determine whether any contamination resulted from onsite activities. 23 
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10.10.1 Soil Sampling and Analysis 

Soil was sampled in two rounds at SWMUs 83 and 84 and AOC 574 from the locations shown in 

Figure 10.10.1. The Final Zone E RFI Work Plan&H proposed collecting 12 soil samples from 

the upper interval and 12 from the lower interval. Soil samples were also collected at both 4 

intervals from the seven shallow monitoring well locations proposed at this site. During the first 5 

round of sampling, all 19 proposed upper-and 19 proposed lower-interval samples locations were 6 

collected. 7 

First-round Sampling - First-round samples were submitted for analysis at DQO Level III for 

organotins and the standard suite of parameters, which includes VOCs. SVOCs, pesticides/PCBs, 9 

metals and cyanide at DQO Level III. Five upper-interval and six lower-interval samples were 10 

also submitted for TPH analysis due to high OVA readings at SWMU 83 and surface staining 11 

around AOC 574. No duplicate samples were collected at this site. Table 10.10.1.1 summarizes 1~ 

the first round of soil sampling at SWMU 83 and associated sites. 13 

Samples 
Interval Proposed 

Upper i9 

Lower 19 

Note: 

Table 10.10.1.1 
SWMUs 83 and 84 and AOC 574 

First Round Soil Sampling Summary 

Samples Analyses Analyses 
Collected Proposed Collected 

19 Standard SUite', Standard Suite', 
organotins organotins 

19 Standard Suite', Standard Suite', 
organotms organotins 

a Standard Suite includes VOCs, SVOCs, pesticides/PCB, metals, and cyanide 

Deviations 

Five samples were 
analyzed for TPH 

Six samples were 
analyzed for TPH 

Second-round Sampling - Second-round sampling was performed at SWMUs 83 and 84 14 

and AOC 574 after first-round analytical results were compared to the USEPA Region III RBCs 15 
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and SSLs (April 1996). The second round included nine upper- and nine lower-interval samples 

to determine the extent of constituents detected during fIrst-round sampling. Eight of nine 2 

proposed upper-interval samples and eight of nine lower-interval soil samples were collected. One 3 

upper-interval sample was not collected due to surface obstructions and one lower-interval sample 4 

was not collected due to sample saturation, or subsurface obstructions such as wood or rocks. 5 

Parameters exceeding RBCs included SVOCs, metal, and pesticideslPCBs. Section 10.10.2 details 6 

specifIc parameters and locations which exceeded RBCs. 7 

All second-round samples at SWMUs 83 and 84 and AOC 574 were submitted for analysis of 8 

SVOCs and VOCs. One upper-interval duplicate sample was collected and analyzed for 9 

Appendix IX SVOCs, pesticides, metals, and cyanide. Table 10.10.1.2 summarizes the second 10 

round of soil sampling at SWMU 83 and associated sites. 11 

Interval 

Upper 

Lower 

Samples 
Proposed 

9 

9 

Table 10.10.1.2 
SWMUs 83 and 84 and AOC 574 

Second Round Soli Sampling Summary 

Samples Analyses Analyses 
Collected Proposed Collected Deviations 

8 Metals, SVOCs Metals, SVOCs Ooe sample was not collected 
due to surface obstructions. 
Four samples were also 
analyzed for VOCs; 
pesticides, PCBs 

8 Metals, SVOCs Metals, SVOCs One sample was not collected 
due to subsurface 
obstructions. Four samples 
were also analyzed for VOCs, 
pesticides. and PCBs. 

10.10-7 



" 

'. 
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Organic compound analytical results for soil are summarized in Table 10.10.2.1. Inorganic 2 

analytical results for soil are summarized in Table 10.10.2.2. Appendix H contains the complete 

data report for all samples collected in Zone E. 4 

Table 10.10.2.1 
SWMUs 83 and 84 and AOC 574 

Organic Compounds Detected in Soil (~g/kg) 

Range of Mean of Number of 
Sampling Freq. of Detected Detected Industrial Samples 

Compound Interval Detection Cone. Cone. RBC Exceeding RBe 

VOCs 

Acetone Upper 12/23 6.00 - 200 75.2 20.000.000 0 

Lower 11123 13.0 - 730 117 NA NA 

2-Bulanone (MEK) Upper 1123 6.00 6.00 I ()(). 000.000 0 

Carbon disulfide Lower 1123 4.00 4.00 NA NA 

Chlorobenzene Lower 1/23 2.00 2.00 NA NA 

2-Hexanone Upper 1123 20.0 20.0 NA NA 

Methylene chloride Upper 6123 1.000 - 14.0 4.33 760.000 0 

Lower 5123 2.00 - 7.00 5.20 NA NA 

Toluene Upper 4123 1.000 1.000 41.000.000 0 

Lower 1123 2.00 2.00 NA NA 

1.1.1-Trichloroethane Upper 2123 1.000 1.000 7.200.000 0 

Trichloroethene Upper 1123 37.0 37.0 520.000 0 

Xylene (Total) Upper 2123 2.00 - 6.00 4.00 100.000.000 0 

Lower 2123 2.00 - 5.00 3.50 NA NA 

SVOCs 

Acenaphthene Upper 9/27 94.0 - 8.800 2.020 12.000.000 0 

Lower 4127 140 - 2.400 1.170 NA NA 
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Table 10.10.2.1 
SWMUs 83 and 84 and AOC 574 

Organic Compounds Detected in Soil (I'g/kgj 

Range of Mean of Number of 
Sampling Freq. of Detected Detected Industrial Samples 

ComE:0und Interval Detection Cone. Cone. RBC Exceeding RBC 

SVOCs 

Acenaphthylene Upper 7127 84.0 - 290 157 8.200.000 0 

Lower 2/27 43.0 - 190 117 NA NA 

Anthracene Upper 15/27 95.0 - 18.000 2.430 61.000.000 0 

Lower 8/27 79.0 - 3.400 814 NA NA 

Benzo(g.h.ijperylene Upper 20/27 50.0 - 8.400 1.830 8.200.000 0 

Lower 7/27 100 - 2.900 854 NA NA 

Benzoic acid Upper 1127 89.0 89.0 100.000.000 0 

bis(2 = Ethy I he "y I )phthalate 'T __ ~. ".I ''',.., • An. .... nn 380 410.000 0 UI-'P'" JI .. I l'tV - oov 

8 uty I benzy I phthalate Upper 4/27 130 - 300 215 41.000.000 0 

Lower 1127 110 110 NA NA 

Carbazole Upper 1110 130 130 290.000 0 

Lower 118 200 200 NA NA 

2-Chlorophenol Upper 1/27 100 100 1.000.000 0 

Dibenzofuran Upper 6/27 47.0 - 5.600 1.920 820.000 0 

Lower 5127 45.0 - 1.700 627 NA NA 

Di-n-butylphthalate Upper 1/27 74.0 74.0 20.000.000 0 

Lower 1/27 140 140 NA NA 

Dielhylphlhalale Upper 2/27 790 - 5.900 3.350 100.000.000 0 

Lower 3/27 210 - 370 267 NA NA 

Dimethylphthalate Upper 1/27 2.400 2,400 100.000.000 0 

Di-n-octyl phthalate Upper 2/27 52.0·170 III 4.100.000 0 

Fluoranthene Upper 20/27 100·73.000 8.330 8.200.000 0 

Lower 12/27 70.0 - 7.700 1.650 NA NA 
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Table 10.10.2.1 
SWMUs 83 and 84 and AOC 574 

Organic Compounds Detected in Soil (I'g/kg) 

Range of Mean of Number of 
Sampling Freq. of Detected Detected Industrial Samples 

ComE;0und Interval Detection Cone. Cone. RBC Exceeding: RBC 

SVOCs 

Fluorene Upper 10/27 100 - 8.200 2,210 8,200,000 0 

Lower 7/27 140 - 3.700 1,630 NA NA 

2·Melhylnaphthalene Upper 12/27 51.0·5.500 1,170 8.200.000 0 

Lower 10/27 47.0· 62.000 9,300 NA NA 

4·Methylphenol (p-Cresol) Upper 3/27 44.0-110 83.3 1,000,000 0 

Naphthalene Upper 9/27 64.0 - 6.900 1.560 8,200,000 0 

Lower 6/27 74.0 - 1.800 651 NA NA 

Pentachlorophenol r T .......... 1/27 "n 320 48.000 0 v 1-'1-''''' j~V 

Lower 1/27 270 270 NA NA 

" Phenanthrene Upper 21127 96.0·83.000 8,200 8,200.000 0 

Lower 14/27 120 . 11.000 2.190 NA NA 

Pyrene Upper 21127 120·59.000 6,590 6,100,000 0 

Lower 14/27 84.0 - 8.600 1,330 NA NA 

SVOCs (B(alP Equivalents) 

B(alP Equiv. Upper 20/27 86.3 - 29.000 4,670 780 15 

Lower 9/27 140 - 7.830 1,680 NA NA 

Benzo(a)anthracene Upper 19/27 79.0·26.000 3,680 7.800 3 

Lower 8/27 130·4,900 1,360 NA NA 

Benzo(b )fluoranthene Upper 18/27 100·21.000 3.290 7.800 2 

Lower 8/27 120·5.200 1,180 NA NA 

Benzo(k)fluoranthene Upper 17/27 290· 17.000 3.200 78,000 0 

Lower 8/27 120 - 3.400 955 NA NA 

Benzo(a)pyrene Upper 20/27 64,0 - 20.000 3,070 780 I3 

Lower 9/27 140 - 5.700 1,190 NA NA 
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Table 10.10.2.1 
SWMUs 83 and 84 and AOC 574 

Organic Compounds Detected in Soil u.g/kg) 

Range of Mean of Number of 
Sampling Freq. of Detected Detected Industrial Samples 

Com!!ound Interval Detection Conc. Cone. RBC Exceeding RBe 

SVOCs (B(a)P Eguivalents) 

Chrysene Upper 19/27 99.0 - 21.000 3.560 780.000 0 

Lower 8/27 150 - 4,500 1.210 NA NA 

Dibenz(a.h)anthracene Upper 14/27 83.0 - 3.600 1.040 780 4 

Lower 4/27 170 -700 390 NA NA 

lndenm 1.2.3-cd)pyrene Upper 19/27 43,0 - 10.000 2,060 7,800 

Lower 6/27 94,0 - 3,800 1,140 NA NA 

Pesticides 

gamma-BHC (Lindane) Lower 1127 2.30 2,30 NA NA 

alpha-Chlordane Upper 1127 20.0 20,0 4.400 0 

gamma-Chlordane Upper 3/27 3.40 - 60,0 25,1 4.400 0 

Lower 2/27 2.00 - 2,20 2,10 NA NA 

4.4'-DDD Upper 2/27 3,00 - 33,0 18,0 24,000 0 

Lower 1/27 40,0 40,0 NA NA 

4.4'-DDE Upper 6/27 3,30 - 250 48,7 17,000 0 

Lower 1/27 5,20 5,20 NA NA 

4A'-DDT Upper 5/27 4,50 - 290 67,1 17.000 0 

Lower 1/27 16.0 16.0 NA NA 

Dieldrin Upper 1127 9.40 9.40 360 0 

Lower 2/27 4.60 - 6.50 5.55 NA NA 

Endosulfan sulfate Lower 1127 36.0 36.0 NA NA 

Endrin Upper 6/27 3,30 - 19,0 12.0 61.000 0 

Lower 3/27 5,60 - 23,0 13.9 NA NA 

Endrin aldehyde Upper 1127 14,0 14,0 61,000 0 

Lower 2/27 5,60 - 32,0 18,8 NA NA 
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SWMUs 83 and 84 and AOC 574 
Organic Compounds Detected in Soil (/lg/kg) 

Compound 

Pesticides 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

TPH 

Gasuiine 

Sampling 
Interval 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Uppei 

Lower 

Notes: 
ug/kg 
RBC 
NA 

Micrograms per kilogram 
Risk -based concentration 
No industrial RBC established 

Sample Freq. of 
Elernem lnttr,.'~! Detel:tilln 

Aluminum (AI) Upper 27/27 

Lower 27127 

Antimony (Sb) Upper 15/27 

Lower 9127 

Arsenic (As) Upper 26/27 

Lower 2"1i27 

Barium (Sa) Upper 25127 

Lower 25/27 

Freq. of 
Detection 

1/27 

1127 

3/27 

2/27 

2/27 

4/27 

2/5 

5/6 

Range of 
Detected 

Cone. 

4.80 

6.30 

1.80 - 2.30 

1.80 - 2.50 

3.90 - 33.0 

21.0-27.0 

124 - 5,460 

1.15 - 23.200 

Table 10.10.2.2 

Mean of 
Detected 

Cone. 

4.80 

6.30 

2.03 

2.15 

18.5 

24.3 

2.790 

5.100 

SWMUs 83 and 84 and AOC 574 
Inorganic Detections for SoU (mg/kg) 

Mean of 
Range of Detected Indwtrial 

Detected Con~. Cont=. pRC 

1.350 - 6.640 4.370 100,000 

1,340 - 13,700 6,190 NA 

0.590 - 10.7 4.27 82.0 

0.660 - 7.70 2.53 NA 

0.870 - 25.0 6.10 3.80 

0.810 - 16.'" 5.76 NA 

10.7 - 142 45.1 14.000 

6.90 - 84.8 28.0 NA 
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Industrial 
RBC 

61.000 

NA 

1.300 

NA 

630 

NA 

NA 

NA 

Reference 
Cenc. 

26.600 

41.100 

1.77 

1.60 

23.9 

19.9 

130 

94.1 

Number of 
Samples 

Exceedine RBC 

0 

NA 

0 

NA 

0 

NA 

NA 

NA 

Nwnber of Samples 
Exceeding RBe and 

RC 

o 

NA 

o 

NA 

NA 

o 

NA 
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Table 10.10.2.2 
SWMUs 83 and 84 and AOC 574 

Inorganic Detections for Soil (mgikg) 

Mean of Number of Samples 
Sample Freq. of Range of Deterted Industrial Reference Exceeding RBC and 

Element Inte"ai Detection Detected Cone. Cone. RRC Cone. RC 

Beryllium (Be) Upper 27/27 0.110 - 0.760 0.386 1.30 1.70 0 

Lower 26127 0.140-1.10 0.491 NA 2.71 NA 

CadmIUm (Cd) Upper 18/27 0.170 - 2.50 0.971 100 1.50 () 

Lower 13/27 0.230·2.20 0.484 NA 0.960 NA 

Calcium (ea) Upper 27/27 123 - 26.700 8.310 NA NA NA 

Lower 25/27 617 - 49.000 13.800 NA NA NA 

ChromIUm (er) Upper 27/27 1.90 - 39.6 10.9 1.000 94.6 0 

Lower 27/27 2.80 - 31.5 14.7 NA 75.2 NA 

Cobalt (Co) Upper 27/27 1.000 - 61.6 9.03 12.000 19.0 0 

Lowei 27/27 0.640 - 11.2 2.74 NA 14.9 NA 

Copper (Cu) Upper 27/27 4.20 - 1.260 355 8.200 66.0 0 

"'-.J Lower 26/27 1.10-761 112 NA 152 NA 

Cyanide (eN) Upper 4/27 0.340 - 0.570 0.420 4.100 0.500 0 

Lower 2/27 0.250 - 20.7 10.5 NA NA NA 

Iron (Fe) Upper 27/27 1.250 - 60.000 11.900 61.000 NA 0 

Lower 17127 1.270 - 25.200 9.970 NA NA NA 

Lead (Pb) Upper 27/27 2.90 - 1.400 231 1.300 265 

Lower 26/27 2.90 - 675 69.9 NA 173 NA 

MagneSIUm (Mg) Upper 27/27 66.0 - 9.220 1.030 NA NA NA 

Lower 26/27 106·6.470 1.420 NA NA NA 

Manganese (Mo) Upper 27/27 22.5 - 441 126 4.700 302 0 

Lower 27/27 4.60 - 267 75.6 NA 881 NA 

Mercury (Hg) Upper 19/27 0.0300 - 19.4 1.22 61.0 2.60 0 

Lower 14/27 0.0300 - 12.3 0.949 NA 1.59 NA 

Nickel (N!) Upper 27/27 1.40 - 83.0 16.2 4.100 77.1 0 

Lower 27/27 1.20 - 38.7 7.55 NA 57.0 NA 
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Sample Freq. of 
Element Interval Detection 

PotaSSIUm (K) Upper 

Lower 

Seleruum (Se) Upper 

Lower 

Silver (Ag) Upper 

Sodium (Na) Upper 

Lower 

Thaliium (T]) Upper 

Lower 

Tin {SUI Upper 

Lower 

Vanadium (V) Upper 

Lower 

Zinc (Zn) Upper 

Lower 

Milligrams per kilogram 
Risk-based concentranon 
Reference concentra[Jon 

20127 

20/27 

8/27 

8/27 

8127 

14/27 

15/27 

3127 

1/27 

15/27 

8/27 

27/27 

27127 

27/27 

26/27 

Notes: 
mg/kg 
RBC 
RC 
~A No industrial RBC or RC established 
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Table 10.10.2.2 
SWMUs 83 and 84 and AOe 574 

Inorganic Detections for Soil (mg/kg) 

Mean of Nwnber of Samples 
Range of Detected IndwtriaJ Reference Exceeding RBe and 

Detected CODC. Conc. RBe Cone. Re 

308 - 1.060 719 NA NA NA 

436 - 3470 1.160 NA NA NA 

0.580 - 0.740 0.651 1.000 1.70 0 

0.750 - 3.10 1.53 NA 2.40 NA 

0.250 - 3.00 1.03 1.000 NA 0 

38.0 - 559 167 NA NA NA 

35.7-774 363 NA NA NA 

0.590 - 2.80 1.73 16.0 2.80 0 

0.720 0.720 NA NA NA 

4.00 - 148 "1"/,0 JI.N,VUV 59.4 0 

4.40 - 61.1 15.9 NA 9.23 NA 

1.80-21.9 10.3 1.400 94.3 0 

3.00 - 37.8 16.6 NA 155 NA 

12.3 - 1.210 334 61.000 827 0 

5.10 - 1.300 158 NA 886 NA 

Volatile Organic Compounds in Soil 

Ten VOCs were detected in soil samples collected at SWMUs 83 and 84 and AOC 574. 2 

Twenty-nine detections occurred in the upper interval and 21 in the lower interval. No VOC 

exceeded its respective industria! pRe in the upper interval or respective SSL in the !o\ver 4 

interval. 
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Twenty-nine SVOCs were detected in soil samples collected at SWMUs 83 and 84 and AOC 574. 2 

Two hundred and ninety-six detections occurred in the upper-interval and 147 in the lower 

interval. Five SVOCs - benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, 4 

dibenz(a,h)anthracene. and indenoO.2.3-cd)pyrene - exceeded their respective industrial RBC 

in the upper interval. Additionally, four SVOCs - benzo(a)anthracene, benzo(b)fluoranthene, 6 

benzo(a)pyrene, and chrysene - exceeded their respective SSL in the lower interval. 7 

Benzo(a)anthracene was detected in 19 of 27 upper-interval samples with a range of 79.0 to 

26.000 ug/kg and a mean of 3,680ug/kg. Three upper-interval samples (084SB004, 9 

11.000 ug/kg; 574SB005, 26,000 !-'g/kg; and 574SB008, 9,300 !-'g/kg) exceeded the 10 

benzo(a)anthracene industrial RBC of 7,800 !-'g/kg. Benzo(a)anthracene was detected in eight of 11 

27 lower-interval samples with a range of 130 to 4,900 !-'g/kg and a mean of 1.360 !-,g/kg. Three 12 

lower-interval samples (083SBOOl, 4,900 !-'g/kg; 083SB006, 3,600 !-'g/kg; and 574SB005, 13 

840 !-,g/kg) exceeded the benzo(a)anthracene SSL of 700 /-lg/kg. 14 

Benzo(b)fluoranthene was detected in 18 of 27 samples with a range of 100 to 21.000 /-lg/kg and 15 

a mean of 3,290 /-lg/kg. Two upper-interval samples (084SB004, 8,500 /-lg/kg; and 574SB005, 16 

21.000 !-'g/kg) exceeded the benzo(b)fluoranthene industrial RBC of 7,800 /-lg/kg. 17 

Benzo(b)fluoranthene was detected in eight of 27 lower-interval samples with a range of 120 to 18 

5,200 ug/kg and a mean of 1,180 !-,g/kg. One lower-interval sample (083SBOOI, 5,200 /-lg/kg) 19 

exceeded the benzo(b)fluoranthene SSL of 4,000 /-lg/kg. 20 

Benzo(a)pyrene was detected in 20 of 27 upper-interval samples with a range of 64.0 to 21 

20,000 !-'g/kg and a mean of 3,070 /-lg/kg. The following thirteen upper-interval samples exceeded 22 

the benzo(a)pyrene industrial RBC of 780 /-lg/kg: 23 
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083SBOOI (860 ,ug/kg) 084SB004 (9,300 !-lg/kg) 574SB003 (2,600 !-lg/kg) 

083SB006 (2,900 !-lg/kg) 084SB005 (3,400 !-lg/kg) 574SB005 (20,000 !-lg/kg) 2 

083SBOlO 0,100 !-lg/kg) 084SB007 (1,200 !-lg/kg) 574SB007 (1.300 !-lg/kg) 

084SBOOI (4,100 !-lg/kg) 574SBOOI (3,100 !-lg/kg) 574SB008 (7,600 ug/kg) 4 

0845B003 (1,700,ug/kg) 

Benzo(a)pyrene was detected in nine of 27 lower-interval samples with a range of 140 to 6 

5,700 !-lg/kg and a mean of 1.190 !-lg/kg. One lower-interval sample (0835BOO1. 5.700 !-lg/kg) 

exceeded the benzo(a)pyrene 55L of 4,000 !-lg/kg. 

In accordance with recent cPAH guidance. BEQs were calculated for cPAHs at 5WMUs 83 and q 

84 and AOC 574. BEQs were calculated for 20 of 27 upper-interval samples with a range of 10 

86.3 to 29.000 ug/kg and a mean of 4.670 !-lg/kg. The following fifteen samples exceeded the II 

benzo(a)pyrene industrial RBC of 780 !-lg/kg. 12 

0835BOOI 0,280 !-lg/kg) 0845B004 (15,629 !-lg/kg) 5745B002 (874 ug/kg) 13 

083SB006 (4,281 ug/kg) 0845B005 (5,491 !-lg/kg) 5745B003 (3,458 ug/kg) 14 

0835BOI0 0,523 ug/kg) 0845B007 (2,070 ug/kg) 5745B005 (29.000 !-lg/kg) 15 

0845BOOI (5,904 !-lg/kg) 0845B008 (788 ug/kg) 5745B007 (2,191 !-lg/kg) 16 

0845B003 (2,824 !-lg/kg) 5745BOOI (4,517 ug/kg) 5745B008 (12.438 !-lg/kg) 17 

Chrysene was detected in eight of 27 lower-interval samples with a range of 150 to 4.500 !-lg/kg 18 

and a mean of 1,210 !-lg/kg. Two lower-interval samples (0835BOOl, 4,500 !-lg/kg; 0835B006, 19 

2,800 !-lg/kg) exceeded the chrysene 55L of 1,000 !-lg/kg. 20 

Dibenz(a,h)anthracene was detected in 14 of 27 upper-interval samples with a range of 83.0 to 21 

3,600 !-lg/kg and a mean of 1,040 !-lg/kg. Four samples (0845B004, 3,600 !-lg/kg; 0845B005, 22 
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1,200 /lg/kg; 574SB005, 3,100 /lg/kg; and 574SB008. 2,700 /lg/kg) exceeded the 

dibenz(a,h)anthracene industrial RBC of 780 /lg/kg. 2 

Indeno(l,2,3-cd)pyrene was detected in 19 of 27 upper-interval samples with a range of 43.0 to 

10.000 lig/kg and a mean of 2,060 lig/kg. One upper-interval sample (574SB005, 10,000 /lg/kg) " 

exceeded the indeno(I,2,3-cd)pyrene industrial RBC of7.800 /lg/kg. 

Pesticides and PCBs in Soil 6 

Fourteen pesticides were detected in soil samples collected at SWMUs 83 and 84 and 

AOC 574. Thirty-one detections occurred in the upper interval and 21 occurred in the lower 

interval. No pesticide exceeded its respective industrial RBC in the upper interval. However. one q 

pesticide - dieldrin - exceeded its respective SSL in the lower interval. 10 

Dieldrin was detected in two of 27 lower-interval samples with a range of 4.60 to 6.50 /lg/kg and 11 

a mean of 5.55 /lg/kg. Two lower-interval samples (574SB005, 4.6 /lg/kg; 574SB007, 6.5 /lg/kg) 12 

exceeded the dieldrin SSL of 1.0 /lg/kg. 13 

No PCBs were detected in soil samples collected at SWMUs 83 and 84 and AOC 574. 14 

Other Organic Compounds in Soil 15 

No other organic compounds were detected in the soil samples collected at SWMU s 83 and 84 and 16 

AOC 574. 17 

Inorganic Elements in Soil 18 

Twenty-five metals were detected in soil samples collected at SWMUs 83 and 84 and AOC 574. 19 

Five hundred and twenty-six detections occurred in the upper interval and 486 in the lower 20 

interval. Two metals - arsenic and lead - exceeded both their respective industrial RBC and 21 
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background RC in the upper interval. No metal exceeded both its respective SSL and background 

RC in the lower interval. 

Arsenic was detected in 26 of 27 upper-interval samples with a range of 0.870 to 25.0 mg/kg and 

2 

a mean of 6.10 mg/kg. One upper-interval sample (084SB007, 25.0 mg/kg) exceeded both the ~ 

arsenic industrial RBC of 3.80 mg/kg and the arsenic background RC of 23.9 mg/kg. 

Lead was detected in 27 of 27 upper-interval samples with a range of 2.90 to 1,400 mg/kg and a 6 

mean of 231 mg/kg. The following upper-interval sample exceeded the lead industrial RBC of 7 

1,300 mg/kg and the lead background RC of 265 mg/kg: 083SBOlO (1,400 mg/kg). 8 

10.10.3 Groundwater Sampling and Analysis 9 

One deep monitoring well and seven shallow monitoring wells were installed and sampled to 10 

assess groundwater quality at SWMUs 83 and 84 and AOC 574 as shown in Figure 10.10.2. The II 

wells were installed as follows: 12 

• Shallow Wells installed at SWMU 83 - NBCE083001 and NBCE083002 13 

• Shallow Wells installed at SWMU 84 - NBCE084001 and NBCE084002 14 

• Shallow Wells installed at AOC 574 - NBCE574001, NBCE574002, and NBCE574003 15 

• Deep Weli instalied at AGe 574 - NBCE57401D 16 

Groundwater samples were submitted for analysis at DQO Level ill for VOCs, SVOCs, 17 

pesticides/PCBs, metals, cyanide, chlorides, sulfates, TDS, and organotins. One sample was 18 

duplicated and submitted for analysis at DQO Level IV for the suite of parameters listed above 19 

pius a more comprehensive iist of voes and SVOCs, as well as herbicides, organophosphorus 20 

pesticides, dioxin and hexavalent chromium. Table 10.10.3.1 summarizes groundwater sampling 21 

and analysis at SWMUs 83 and 84 and AOC 574. 22 
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Table 10.10.3.1 
SWMUs 83 and 84 and AOC 574 
Groundwater Sampling Summary 

Wells 
Installed Analyses Proposed 

7 Standard Suite', 
chlorides. TDS. Sulfates. 
and organotins 

Standard Suite', 
chlorides, TDS, sulfates, 
and oreanotins 

Analyses Collected 

Standard Suite'. 
chlorides. TDS, sulfates. 
and organotins 

Standard Suite'. 
chlorides, TDS. sulfates. 
and onmflotins 

Deviations 

None 

None 

a Standard Suite includes VOCs. SVOCs. metals. cyanide. pesticides/PCBs 

The shallow monitoring wells were installed at 12.5 feet bgs in the surficial aquifer. The deep 

well was installed at 29.7 feet bgs at the base of the surficial aquifer. All wells were installed in 2 

accordance with Section 3.3 of this report. 

10.10.4 Nature of Contamination in Groundwater 4 

Organic compound analytical results for shallow groundwater are summarized in Table 10.10.4.1. 

No organic compounds were detected in deep groundwater at this site. Inorganic analytical results 6 

for shallow and deep groundwater are summarized in Tables 10.10.4.2 and 10.10.4.3, 7 

respectively. Appendix H contains ta'ie complete data report for all samples collected in Zone E. 8 

Compound 

SVOCs u.gIL) 

Acenapbthene 

Benzoic acid 

Table 10.10.4.1 
SWMUs 83 and 84 and AOC 574 

Organic Compounds Detected in First-Quarter Groundwater 
Shallow Monitoring Wells 

Freq. or 
Detection 

117 

117 

Range of 
Detected 

Cone. 

2.00 

3,00 

Mean of 
Detected 

Cone. 

10.10-20 

2.00 

3.00 

Tap Water 
RiSe 

220 

15.000 

MeL 

NA 

NA 

Number of 
Samples 

Exceeding RBC 

o 

o 
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Table 10.10.4.1 
SWMUs 83 and 84 and AOC 574 

Organic Compounds Detected in First-Quaner Groundwater 

Freq. of 
Com2!!uod Detection 

SVOCs (~g/L) 

Dibenzofuran 117 

Fluorene 117 

2-Methylnaphthalene 117 

N aphthaJene 117 

Phenamhrene 117 

Dioxins {pg/L) 

Diox.in EqUiv. III 

1234678-HpCDF 111 

OCDD 1/1 

Organotin (tJgiL) 

Triburvltin 111 

Noles: 
_giL 
pglL 
RBC 
'-'fCL 
NA 

Micrograms per liter 
Picograms per liter 
Risk-based concemratlon 
Maximum contaminant level 
No RBC or Mel established 

Shallow Monitoring Wells 

Range of Mean of 
Detected Detected 

Cone. Conc. 

3.00 3.00 

5.00 5.00 

75.0 75.0 

7.00 7.00 

3.00 3.00 

0.0455 0.0455 

3.50 3.50 

10.5 10.5 

24.0 24.0 

Table 10.10.4.2 
SWMUs 83 and 84 and AOC 574 

Tap Water 
RBC 

15.000 

150 

150 

150 

150 

0.4 

NA 

NA 

NA 

Inorganic Detections for First-Quarter Groundwater ~g/L) 
Shallow Monitoring Wells 

Mean of Tap 
Freq. of Range of Detected Detected Water Rererence 

Element Detection Conc. Conc. RBC Conc. 

Aluminum (AI) 5/7 54.1·695 270 3.100 2.810 

Arsenic (As) 3/7 1.10 - 36.9 21.2 0.0450 18.1 

Barium (Ba) 4/7 9.10 - 32.0 16.7 260 211 

Calcium (Ca) 5/7 10.300 - 81.200 31.700 NA NA 

ChrOmIum (Cr) 117 2.40 2.40 HLO 12.3 

Cobah (Co) 1/7 2.10 2.70 220 2.5 

Copper (Cu) 1/7 3.00 3.00 150 2.1 
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Number of 
Samples 

MCL Exceeding RBe 

NA 0 

NA 0 

NA 0 

NA 0 

'lA 0 

NA 0 

NA NA 

NA NA 

NA NA 

Numb!r of 
Samples 

MCL Exceeding RBC 

NA 0 

50.0 2 

2.000 0 

NA NA 

100 0 

NA 0 

1.300 0 
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Table 10.10.4.2 
SWMUs 83 and 84 and AOC 574 

Inorganic Detections for First..Quarter Groundwater ~g/L) 

Freq. of 
Element Detection 

Iron (Fe) 717 

Magnesium (Mg) 517 

Manganese (Mol 717 

Nickel (Ni) 317 

Potassium (K) 517 

Silver tAg) 117 

Sodium (Na) 517 

Vanadium (V) 517 

Zinc (Zn) 217 

Micrograms per Iiler 
Risk-based concentration 
Maximum contaminant level 
Reference concentration 

Shallow Monitoring Wells 

Mean of Tap 
Range of Detected Detected Water 

Cone. Cone. RBC 

167 - 11.400 ).350 1.100 

6.730 - 46.300 18.100 NA 

34.2 - 383 191 84.0 

1.50 - 2.20 1.90 73.0 

6.510 - 24.200 13.900 NA 

2.10 2.10 18.0 

24.600 - 1.130.000 315.000 NA 

1.40 - 3.20 2.12 26.0 

4.10-8.70 6.40 1.100 

Notes: 
",giL 
RBC 
MCL 
RC 
NA No RBe. MeL. or RC established 

Table 10.10.4.3 
SWMUs 83 and 84 and AOC 574 

Reference 
Cone. 

NA 

NA 

2.560 

15.2 

NA 

NA 

NA 

11.4 

27.3 

Inorganic Detections for First-Quarter Groundwater ~g/L) 
Deep Monitoring WeD 

Range of Mean of 
Freq. of Detected Detected Tap Water Reference 

Element Detection Cone. Conc. RBC Conc. 

Aluminum (Ai) 1/1 32.7 32.7 3.700 319 

Arsenic (As) 1/1 67.5 67.5 0.0450 16.4 

Barium (Ba) 1/1 198 198 260 218 

Calcium (Ca) 1/1 227.000 227.000 NA NA 

Cobalt (Co) 1/1 2.30 2.30 220 12.9 

Iron (Fe) 111 37.000 37.000 1.100 NA 

Magnesium (Mg) 1/1 125.000 125.000 NA NA 

Manganese (Mo) 1/1 3.380 3.380 84.0 869 

Nickel (Ni) 1/1 4.30 4.30 73.0 42.2 
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MCL 

NA 

NA 

NA 

100 

NA 

NA 

NA 

NA 

NA 

MCL 

NA 

50.0 

2.000 

NA 

NA 

NA 

NA 

NA 

100 

November 1997 

Number of 
Samples 

Exceeding RBe 

6 

NA 

0 

0 

NA 

0 

NA 

0 

0 

Number of Samples 
Exceeding RBC 

and RC 

o 

o 

NA 

o 

NA 

o 
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SWMUs 83 and 84 and AOC 574 
Inorganic Detections for First-Quarter Groundwater ~g/L) 

Deep Monitoring Well 

Range of Mean of Number of Samples 
Freq. of Detected Detected Tap Water Reference Exceeding RBC 

Element Detection Conc. Cone. RBe Cone. MeL andRe 

PotassIUm (K) III 51,500 51,500 NA NA NA NA 

Sodium (Na) III 1,290,()()() 12.90,()()() NA NA NA NA 

Vanadium (V) III 1.90 1.90 26.0 5.3 NA 0 

,Votes: 
..Ig/L Micrograms per liter 
RBC Risk-based concentration 
\1CL Maximum contaminant level 
RC Reference concenrrallon 
~A No RBC. MeL. or RC established 

Semi volatile Organic Compounds in Groundwater 

Shallow Groundwater 2 

Seven SVOCs were detected in shallow groundwater samples collected at SWMUs 83 and 84 and 

AOC 574. No SVOC exceeded its respective tap-water RBC. No MCLs have been established 4 

for the detected SVOCs, 

Other Organic Compounds in Groundwater 

Shallow Groundwater 

One organotin - tributylin - was detected in one of seven shallow groundwater samples at 

6 

7 

SWMU 83. No tap-water RBC or MCL has been established for this parameter. 9 

Two dioxins were detected in shallow groundwater samples collected at SWMUs 83 and 84 and !O 

AOC 574. No tap-water RBCs or MCLs have been established for these parameters. 11 
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In accordance with recent dioxin guidance, TEQs (dioxin equivalent) were calculated for the 

samples. The TEQ was calculated for one sample at 0.0455 pg/L, below the 2.3,7,8-TCDD 2 

tap-water RBC of 0.4 pg/L. No MCL has been established for the dioxin equivalent. 

Inorganic Elements in Groundwater 4 

Shallow Groundwater 5 

Sixteen metals were detected in shallow groundwater samples collected at SWMUs 83 and 84 and 6 

AOC 574. Two metals - arsenic and iron - exceeded both their respective tap-water RBC and 7 

shallow groundwater RC. 

Arsenic was detected in three of seven samples with a range of 7.70 to 36.9 !1g/L and a mean of 9 

21.2 !1g/L. Two samples from wells NBCE083001 (18.9 !1g/L) and NBCE084002 (36.9 !1g/L) 10 

exceeded both the arsenic tap-water RBC of 0.0450 !1g/L and the arsenic shallow groundwater RC II 

of 18.7 ug/L. Neither sample exceeded the arsenic MCL of 50.0 !1g/L. 12 

Iron was detected in seven of seven samples with a range of 167 to 11,400 ug/L and a mean of 13 

3,350 Ug/L. Samples from the following six wells exceeded the iron tap-water RBC of 14 

1,100ug/L: 15 

NBCE083001 (11,400 ug/L) NBCE084002 (2,230 !1g/L) NBCE574002 (1,650 !1g/L) 16 

NBCE083002 (2,470 !1g/L) NBCE574001 (4,220 !1g/L) NBCE574003 (1,310 !1g/L) 17 

No shallow groundwater RC or MCL has been established for iron. 18 

Deep Groundwater 19 

Twelve metals were detected in the deep groundwater sample collected at AOC 574 (no deep 20 

groundwater wells were installed at SWMUs 83 and 84). Three metals - arsenic, iron, and 21 
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manganese - exceeded both their respective tap-water RBC and deep groundwater RC. One metal 

- arsenic - also exceeded its MCL. 2 

Arsenic was detected in well NBCE57401D (67.5 ,ug/Ll, exceeding both its tap-water RBC of 

0.0450 ,ug/L and its deep groundwater RC of 16.4 ,ug/L. The detection also exceeded the arsenic 4 

MCL of 50.0 ,ug/L. 

Iron was detected in well NBCE57401D (37,000 ug/Ll, exceeding its tap-water RBC of 6 

1.100 ug/L. No deep groundwater RC or MCL has been established for iron. 7 

Manganese was detected in well NBCE57401D (3,380 ug/L). exceeding both its tap-water RBC R 

of 84.0 ,ug/L and its deep groundwater RC of 869 ,ug/L. No MCL has been established for 9 

manganese. 10 

10.10.5 Wipe Sampling and Analysis II 

The Final Zone E RFI Work Plan proposed the collection of sixteen wipe samples at SWMUs 83. 12 

84. and AOC 574. All sixteen wipe samples were collected. Sample locations were determined IJ 

in the field and are shown on Figure 10.10.3. Table 10.10.5.1 summarizes wipe sampling activity 14 

for SWMU 83. 15 

Samples 
Proposed 

i6 

Samples 
Collected 

i6 

Table lO.10.S.1 
SWMU83 

Wipe Sampling Summary 

Analvses Proposed Analvses Performed . 
Metals. SW -846 Metals, SW-846 
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Organic compound analytical results for wipe samples are summarized in Table 10.10.6.1. 2 

Inorganic analytical results for wipe samples are summarized in Table 10.10.6.2. Appendix H 

contains the complete data report for all samples collected in Zone E. 

Element 

PCBs 

Aroclor-1242 

Note: 

Table 10.10.6.1 
SWMUs 83 and 84 and AOC 574 

Organic Compounds Detected in Wipe Sam pies 

Freq. of 
Detection 

1/3 

Range of Detected Conc. 
(Ilg/wipe) 

9.80 

I"g/wipe Micrograms per wipe sample 

Element 

Aluminum (AI) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Table 10.10.6.2 
SWMUs 83 and 84 and AOC 574 

Inorganic Detections in Wipe Samples 

Freq. of Range of Detected Conc. 
Detection (mg/wipe) 

16116 554 - 47,000 

16116 1.30 - 74.8 

!4!!6 1. 10 - 59.8 

16116 13.6 - 308 

3116 0.200 - 0.220 

16116 0.850 - 15.6 

16/16 1,150 - 12,500 

16116 6.50 - 300 

16/16 0.620 - 116 

16116 956 - 594,000 

10.10-27 

Mean of Detected Conc. 
(Ilg/wipe) 

9.8 

Mean of Detected Conc. 
(mg/wipe) 

4,870 

11.5 

7.74 

95.0 

0.213 

5.07 

5,810 

55.7 

10.3 

42,900 

4 



Element 

Iron (Fe) 

Lead (Pbl 

MagneslUm (Mg) 

Manganese (Mnl 

Mercury (Hg) 

Nickel (Nil 

Potassium (Kl 

Selenium (Se) 

Silver (Ag) 

Sodium INa) 

Tin (Sn) 

Vanadium (V) 

Zinc (Znl 

Table 10.10.6.2 
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SWMUs 83 and 84 and AOC 574 
Inorganic Detections in Wipe Samples 

Freq. of Range of Detected Cone. Mean of Detected Cone. 
Detection (mg/wipe) (mg/wipe) 

16116 1,660 - 167,000 18,500 

16/16 84.5 - 11,500 1,120 

16116 77.0 - 1,750 419 

16/16 57.0 - 3,640 460 

15/16 0.0500 - 1.80 0.446 

16116 120 - 74.500 5370 

16116 238-1,160 708 

3116 1.000 - 2.40 1.90 

11116 0.460 - 52.3 6.07 

4116 1,130 - 4,840 2,340 

16116 74.6 - 25,100 1,930 

16116 0.970 - 39.5 8.36 

16/16 339 - 21.300 2.790 

Note: 
mg/wipe Milligrams per wipe sample 

Inorganic Elements Detected on Surfaces 

Twenty-three metals were detected in wipe samples coiiected at SWMUs 83 and 84 and AOC 574. 2 

Thallium was not detected in the collected samples. No residential or industrial RBCs exist for 3 

wipe samples. 4 

PCBs Detected on Surfaces 5 

Three wipe samples were coiiected from Sw"MUs 83 and 84 and AOe 574 and analyzed for PCBs. 6 

Aroclor-1242 was detected in one of three samples at 9.80 mg/wipe. No residential or industrial 7 

RBCs exist for wipe samples. 8 
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The Final Zone E RFI Work Plan proposed collecting 17 air samples at SWMU 83. Sample 2 

locations were determined in the field. A total of fifteen air samples were collected. 

Table 10.10.7.1 summarizes air sampling activity at SWMU 83. 

Samples 
Proposed 

17 

Samples 
Collected 

15 

Table 10.10.7.1 
SWMU83 

Air Sam piing Summary 

Analyses Proposed Analvses Performed Deviations 

Metals. SW·846 Metals, SW·846 Collected 15 rather than 
17 air samples 

4 

10.10.8 Nature of Contamination in Air 5 

Table 10.10.8.1 summarizes the analytical results of air samples collected at SWMU 83. Sample 6 

locations were biased in an attempt to identify worst case situations. 7 

Element 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Table 10.10.8.1 
SWMU83 

Air Sample Results 

Frequency of Detection 

15fl5 

IOfl5 

15/15 

8115 

IOfl5 

15/15 

15fl5 

4fl5 

10.10·29 

Range of Detections (lig/mJ
) 

0.012· 0.060 

0.0012· 0.0022 

0.0013·0.0027 

0.0001 . 0.0001 

0.0001 . 0.0002 

0.05 . 0.112 

0.0004 . 0.0016 

0.0001 ·0.0002 



Element 

Copper 

Iron 

Lead 

~,,1agncsium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Alkalinity 

Total Alkalinity 

Micrograms per cubic meier 

Metals Detected in Air 

Table 10.10.8.1 
SWMU83 

Draft Zone E RCRA Facilit\· Invesrigarion Reporr 
NA VBASE CharleslOn 
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Air Sample Results 

Frequency of Detection 

14115 

15/15 

11/15 

15/15 

15/15 

15/15 

15/15 

15/15 

!O/15 

15/15 

2/15 

15/15 

15/15 

15/15 

Range of Detections (lig/m') 

0.0103 - 0.060 

0.021 - 0.164 

0.0009 - 0.0034 

A At/ r\ ,..,.,r", 
V.V!U - V.V",.J":' 

0.0014 - 0.0038 

0.0001 - 0.0006 

0.0009 - 0.0774 

0.022 . 0.088 

0.0010 - 0.0022 

0.10 - 0.22 

0.0015 - 0.0023 

0.0010 - 0.0070 

0.0066·0.021 

4.3 - 30.4 

Metals were detected in nearly all air samples. No residential or industrial RBCs exist for 2 

comparison to the air sampling results. 3 
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10.10.9 Fate and Transport Assessment for SWMUs 83 and 84 and AOC 574 

Combined SWMU 83 is comprised of a former foundry at Building 9, which more recently has 2 

been used as a power substation, a lead blanket and shielding storage facility, and an AST 3 

location. Most of the ground around the site is covered by asphalt or thick concrete, but the AST 4 

(AOC 574) is in an unpaved area on the east side of Building 9. There are also small grassy strips 5 

along Fifth Street on the south side of the foundry building and along Avenue" A" to the west. 6 

Environmental media sampled as part of the combined SWMU 83 RFI include surface soil, 7 

subsurface soil, shallow groundwater, deep groundwater, air, and dust. Potential constituent 8 

migration pathways investigated for combined SWMU 83 include soil to groundwater. 9 

groundwater to surface water. and emission of volatiles from surface soil to air. 10 

10.10.9.1 Soil-to-Groundwater Cross-Media Transport: Tier One II 

Table 10.10.9.1 compares maximum detected organic constituent concentrations in surface soil 12 

and subsurface soil samples to risk-based SSLs considered protective of groundwater. For 13 

inorganics, maximum concentrations in soil are compared to the greater of (a) risk-based SSLs, 14 

or (b) background RCs. To provide a conservative screen. generic SSLs are used; leachate 15 

entering the aquifer is assumed to be diluted by a ratio of 10: 1, with no attenuation of constituents 16 

in soil (DAF= 10). 17 

Nine organic compounds - methylene chloride. trichloroethene, benzo(a)anthracene, 18 

benzo(a)pyrene, benzo(b )f1uoranthene, dibenzo(a,h)anthracene, indeno(I,2,3-cd)pyrene, 19 

pentachlorophenol, and dieldrin - were detected in combined SWMU 83 soil at concentrations 20 

greater than groundwater protection SSLs and were carried over to the second-tier screen. None 21 

of the nine compounds were detected in groundwater samples, indicating that the current soil- 22 

groundwater equilibrium is sufficiently protective of the surficial aquifer. Maximum surface soil 23 

concentrations were all higher than concentrations in subsurface soil for these nine organics, 24 

indicating that high concentrations have not migrated deeply into subsurface soil. 25 
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Benzo(a)anthracene was the most pervasive of the nine organics as it was detected above its SSL 

at 12 locations in surface soil and three in subsurface soil. Of the other carcinogenic PAHs, 2 

benzo(a)pyrene was detected above its generic SSL in four surface soil samples and one subsurface 

sample: benzo(b)fluoranthene was detected in eight surface soil and one subsurface soil samples: 4 

dibenzo(a.h)anthracene was detected in four surface soil samples; and indeno(1.2,3'cd)pyrene was 

detected in one surface soil sample. Maximum concentrations of 16 SVOCs in surface soil, 6 

including six of the seven carcinogenic PAHs, were detected in sample 574SB005. located at the 7 

north end of the AST site. 8 

Pentachlorophenol. dieldrin, and trichloroethene were detected above their respective generic SSLs 9 

in one surface soil sample each (574SB008, 574SB006, and 084SB004, respectively). Dieldrin 10 

was also reported above its SSL in two subsurface soil samples (574SB005 and 574SB007) and 11 

pentachlorophenol in one subsurface sample (084SB009). Trichloroethene was not detected above 12 

its SSL in subsurface soil samples. 13 

Eleven inorganics - antimony, arsenic, cobalt, copper, cyanide, lead, mercury, nickel, selenium, 14 

thallium. and tin - were detected in soil at concentrations equal to or greater than their respective 15 

generic SSLs or background reference values and were carried over to the second·tier screen. 16 

Arsenic. cobalt, copper, and nickel were also detected in groundwater, indicating a completed 17 

pathway from soil to groundwater for these metals. Of these four inorganics. only arsenic was 18 

detected in groundwater at concentrations above its groundwater standard. Cyanide and selenium 19 

were the only inorganics of the eleven that were detected at higher maximum concentrations in 20 

subsurface soil samples than surface samples. 21 

Copper was detected above its background reference value in 13 surface soil samples and five 22 

subsurface samples, the most frequent of the 11 inorganics. Relatively high copper concentrations 23 

in soil likely reflect past site use involving the casting of copper alloy parts. Antimony was the 24 
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second most commonly detected metal above its SSL. as it was detected in eight surface soil 

samples and two subsurface samples at concentrations exceeding its standard. Lead was detected z 

above its de facto SSL of 400 mg/kg in seven surface soil samples and two subsurface samples; 

the maximum lead detection of 1,400 mg/kg in surface soil sample 083SBOlO was twice as high 4 

as the next highest detection. Mercury detections above its SSL were confmed to the two intervals 

at a single sample location (574SB005). Arsenic, cyanide. selenium. and thallium were detected 6 

above their respective SSLs or background reference values in only one sample each. 7 

10.10.9.2 Groundwater-to-Surface Water Cross-Media Transport: Tier One 8 

Table 10.10.9.1 also compares maximum detected organic constituent concentrations in shallow 9 

groundwater samples to RBCs for drinking water, and to chronic ambient saltwater quality criteria 10 

values for the protection of aquatic life (saltwater surface water ch-Ionic screening values). For 11 

inorganics. maximum concentrations in groundwater are compared to the greater of (a) risk-based 12 

drinking water concentrations. or (b) background RCs for groundwater, as well as to the saltwater 13 

surface water chronic values. To provide a conservative first-tier screen, no attenuation or 14 

dilution of constituents in groundwater is assumed before comparison to the relevant standards. 15 

Tributyltin was the only organic compound detected in the first-quarter at a concentration above 16 

its tap water RBC or its saltwater surface water chronic screening level. Due to detection in a 17 

single shallow groundwater sample (well NBCE083002), it was carried over to the second-tier 18 

screen. Preliminary evaluation of results from subsequent sampling rounds indicates that 19 

tributyltin was not detected at well NBCE083002 after the first quarter. 20 

Arsenic and manganese were detected in first-round groundwater samples above their respective 21 

background reference values and carried over to the second-tier screen. Arsenic concentrations 22 

exceeded its background reference value of 18.7 I1g/L in first-round samples in two of seven 23 

shallow wells and the single deep well at combined SWMU 83. Arsenic also exceeded its 24 
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saltwater surface water chronic screening value in the sample from deep well NBCE57401D. 

Arsenic was detected at elevated concentrations (above background) in both shallow and deep 

wells in an area approximately 600 feet across. centered roughly on SWMU 83 and including wells 

from SWMUs 83, 84. 145, and 172, and AOCs 563, 574, 576. and 580. Concentrations are 4 

higher in deep groundwater than in shallow groundwater, with exceedances of arsenic's MCL 

(50ug/L) reported in first-round samples from wells NBCE57401D (67.5 Ilg/L) and 6 

NBCE5800lD (84.4 iLg/L). In later rounds. arsenic detections were also above its MeL in 7 

samples from deep wells NBCE1450lD and NBCE57602D. Manganese was detected above its 8 

background reference value in only one deep well (NBCE5740ID). 9 

Silver was detected in shallow well NBCE574001 at a concentration greater than its saltwater 10 

surface water screening value and was carried over to the second-tier screen. Pre!i.lI1inary analysis II 

of subsequent sampling round results indicates that silver concentrations decreased below its 12 

surface water standard at well NBCE574001. However, silver detections were greater than its 13 

surface water standard at two other locations during the second round: shallow well NBCE574002 14 

and deep well NBCE5740ID. Copper was detected in a single first-round shallow groundwater 15 

sample at a concentration marginally higher than its saltwater surface water chronic screening 16 

level. 17 

iO.iO.9.3 Soii and Groundwater-to-Surface Water Cross-Media Transport: Tier Two 18 

Table 10.10.9.2 provides a second screening tier for all constituents detected in soil or 19 

groundwater at concentrations exceeding any of the first-tier screening levels. Constituent 20 

concentrations in groundwater are compared to combined ecological/human health RBCs that have 21 

been adjusted upward for site-specific dilution by surface water in the Cooper River, while soil 22 

constituent concentrations are compared to calculated SSLs that are based on the adjusted RBCs 23 

rather than the original target leachate concentrations. For the second-tier screen, no dilution of 24 

leachate by groundwater or attenuation of constituents in soil is assumed (DAF= I). The second 25 
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screening tier identifies any constituents in soil or groundwater that pose a potential threat to 

surface water quality, after allowing for dilution of groundwater by surface water when the 2 

groundwater discharges into the river. The site-specific surface-water dilution factor calculated 3 

for combined SWMU 83 is 79,000:1 (see Table 6,2.1). 4 

None of the first-tier constituent concentrations exceeded the adjusted screening levels of the 5 

second tier, indicating that site co~tituents in soil and groundwater pose no threat to hunlan heaiih 6 

or the environment in the Cooper River through the associated migration pathways. The elevated 7 

concentrations of several BEQs in surface and subsurface soil samples are not of concern because 

P AHs are not particularly mobile in soil or groundwater. The high concentrations of copper and 9 

lead in soil and arsenic in groundwater are below their respective adjusted screening levels. 10 

Maximum copper concentrations in soil samples remained 84 % lower than its adjusted SSL of 11 

8,070 mg/kg. The adjusted SSLs for combined SWMU 83 were obtained assuming a DAF of 1, 12 

which implies zero attenuation of contaminants as leachate moves downward through subsurface 13 

soil toward the shallow aquifer. Due to a combination of high clay content and a thin, localized 14 

layer of peat, combined SWMU 83 exhibits a perched water table that is approximately 2 to 3 feet 15 

higher than that of the shallow aquifer in the area around the site. Both clay particles and peat 16 

strongly attenuate any dissolved organic or inorganic constituents moving through the soil. 17 

Consequently, the margin between detected soil concentrations and levels protective of the 18 

Cooper River is actually much greater than indicated in the table. 19 

10,10.9.4 Soil-to-Air Cross-Media Transport 20 

Table 10.10.9.3 lists the VOCs detected in surface soil samples collected at combined SWMU 83 21 

along with corresponding soil-to-air volatilization screening levels. Exposed soil constitutes a 22 

small portions of the surface area at the site. In addition, none of the VOCs was reported at a 23 

maximum concentration exceeding its corresponding soil-to-air volatilization screening level. As 24 

a result. the soil-to-air migration pathway is not expected to be significant at combined SWMU 83. 25 
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In the first-tier screen. nine organic compounds detected at concentrations above groundwater c 

protection SSLs in soil were not found extensively distributed vertically throughout the shallow 

subsurface nor were they detected in groundwater. Occurrences of trichloroethene and 4 

pentachlorophenol above SSLs in soil were isolated to single locations. Detections of BEQs in soil 5 

but not groundwater reflect the immobility of P AH compounds. Lack of detections of organic " 

compounds in groundwater above tap water RBCs indicates that Ll}e present soil-groundwater 7 

equilibrium is protective of groundwater. 8 

Although eleven inorganics were detected above their generic SSLs or background reference 9 

values in soil during the first-tier screen, only four were additionally detected in groundwater 10 

samples. Arsenic was the only metal of the four found to be above its groundwater standard. II 

Vertical distribution of the eleven metals in soil appeared limited due to the greater concentrations 12 

in surface soil compared to subsurface soil. Relatively high concentrations of copper, lead, and 13 

zinc in soil, likely related to past foundry activities, have had little or no impact on groundwater. 14 

None of the constituents exceeding first-tier screening values exceeded the adjusted screening 15 

values of the second-tier comparisons, indicating no threat to surface water in the Cooper River 16 

via the evaluated migration pathways. 17 
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Table 10.10.9.1 
Chemicals Detected in Surface Soil. Subsurface Soil. Shallow Groundwater, and Deep Groundwater 
Compvison to SSw., Tap Water RBCs., Salt Water Surface Water Chronic Screening Levels. and Background Concentrations: Tier One 
NA VBASE-CharIClJton. Zone E: S\VMUs 83 and 84 and AOe 574 
CharlClJton, South Carolina 

Max. Concentration Max. Concentration Screening Concentration • 
Soil to Salt Wtr. 

Sw"face Subsurfac Shallow Deep GW Tap Water SIUf. Wtr. Soil W ..... 
Paranteter Soil Soil GW GW SSL RBC Chronic Uniu Uniu 

Volatile 0"lanic Compound, 
Acetone 200 730 NO NO 8000 3700 NA U""'G u""-
2-Bu1anone (MEK) 6 NO NO NO 4000 1900 NA U<>KG uan. 
Carbon disulfide NO 4 NO NO 16000 1000 NA UGMG UGil 
Chloroixmzene NO 2 NO NO 3,0 39 10' uoo<o u""-
2-Hexanone 20 NO NO NO 13800 2900 NA u",",o u""-
Methylene chloride 14 7 NO NO 10 4.1 2560 U<>KO u""-
Toluene 1 2 NO NO 6000 7'0 37 u""o u""-
1.1.1-Trichloroethane I NO NO NO 1000 790 312 UG/KG UUIL 

Trichlorocth~~ 37 NO NO NO 30 1.6 NA UG1(O u""-
Xylene (total) 6 , NO NO 71000 12000 NA UGIKO u""-

Sell1ivoladle OrelUlir Compound. 
Acenaphthcnc 8800 2400 2 NO 285000 2200 9.7 uon.::o uo~ 

Accnaphthylene 290 190 NO NO "0000 "00 NA U<>XG UO~ 

Anthracene 18000 3400 NO NO .5900000 II 000 NA U<>XO u""-
Benzoic acid 89 NO 3 NO 200000 1.50000 NA UOO<G u""-
Benzo(g,h,i)pcrylene 8400 2900 NO NO 2.33E+08 1100 NA U<>1<O u""-
Bema( .)p~e equivalenu 

Bcnzo(a)anthracene 26000 4900 NO NO 800 0,092 NA UGt'll:G UOIL 

Bcnzo(.)p~~ 20000 noo NO NO 4000 0.0092 NA U<>XO u""-
Bcnzo(b }fluonmthene 21000 5200 NO NO 2100 0.092 NA UGll.:O u""-
Bcnzo(k)t1 uoranthene 17000 3400 NO NO 24500 0.92 NA UG1<G UGil 
Chry!enc 21000 4500 NO NO 80000 9.2 NA U""'O UGil 
Dibcnzo( a.h)anthracenc 3600 700 NO NO 800 0.0092 NA u""'o u""-
lndcno( 1,2.3 -cd)pyrcne 10000 3800 NO ND 7000 0.092 NA UG/KO u""-

Butylbcnzylphthalate 300 110 ND ND 930000 7300 29.4 UG1<G u""-
Carbazole 130 200 ND ND 300 3.4 NA UOMO u""-
2-Ch10r0phenol 100 ND ND ND 2000 180 NA UQA.::O U~ 

Dibcnzofuran 5600 1700 3 ND NA 150 NA UGfKO DOll. 
Di-n-butylphthalate 74 140 ND ND 2300000 3700 3.4 UOIIi:G um 
Diethylphthalate 5900 370 ND NO 235000 29000 7~.9 UO/KO u""-
Dimethylphthalate 2400 ND ND ND 1200000 370000 "0 UG/KO UGil 
Di-n-octylphthalate 170 ND NO ND 10000000 730 NA UG1o:0 u""-
bis(2-Ethylhexyl)phthalate (BEHP) 680 ND NO ND 1800000 4.8 NA u","o u""-
Fluon:nthene 73000 7100 NO ND 21.50000 1500 1.6 u"""'o u""-
Fluorene 8200 1700 l l'llU 280000 "00 NA UGn(G u""-
2-Mcthylnaphthalcne "00 62000 " NO 63000 I~OO NA U<WG u""-
4-Methylphcnol (p-cf'ClJOl) 110 ND ~'D NO 690 180 NA UGlKO UG~ 

Naphthalene 6900 1800 7 ND 42000 1500 13.1 UG'KG U~ 

PentachJorophenol 320 270 NO ND " 0.56 7.9 UG1<O UG.1. 
Phenanthrene 83000 11000 3 ND 690000 "00 NA UCPKO UG.1. 
Pyrm. ~9000 8600 ND ND 2100000 1100 NA UGA<O u""-

PntiddHIPCB Compounds 
g8mlJl8-BHC (Lindane) NO 2.3 ND ND .., 0.0~2 0.016 """0 u""-
alpha-Chlordane 20 NO NO ND 5000 0.012 0.004 U<>1<O U{'.II_ 

gamma-Chlordane 60 2.2 r-~'D ND 5000 0.052 0.004 U<>1<O UG.1. 
4.4'-DOO 33 40 ND ND 8000 0.28 0.025 u""'o u""-
4,4'.DOE 2'0 '.2 ND ND 27000 0.2 0.14 U<>KO u""-
4,4'-DDT 290 16 ND ND 16000 0.2 0.001 u"'"'o u""-
Dieldrin 9.4 6.' ND NO 2 0.0042 0.0019 uaoco u""-
Endosulfan sulfate NO 36 NO ND 9000 220 NA u""'o u""-
Endrin 19 13 NO ND '00 11 0.0023 U""'O UG.1. 
Endrin aldehyde 14 32 ND NO 100 11 NA U","G u""-
Endrin ketone 4.8 6.3 ND ND 100 II NA u""'o u""-
Hcotachlor 2.3 2.' NO ND 11500 0.0023 0.0036 U""'O UGil 

Ground· Surface 
W ..... W ..... 

Leaching Migration M.igration 
Potential Concern Concern 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

YES NO NO 
NO NO NO 
NO NO NO 

YES NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

YeS NO NO 
YES NO NO 
YES NO NO 
NO NO NO 
NO NO NO 

YES NO NO 
YES NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

YES NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

YES NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 



Table 10.10.9.1 
Chemicals Detected in Surface Soil. Subsurface Soil. Shallow Groundwater. and Deep Groundwater 
Comparison to SSLs. Tap Water RED. Salt Water Surface Water Chronic Screening Levels. and Background Concenlratioru: Tier One 
NAVBASE..charleston. Zone E: SWMUs 83 and 84 and AOC ~74 
Charleston. South Carolina 

Max.. Concentration Max. Concentration Screening Concentration • 

Soil to Salt Wlr. 

Surface Subsurfac Shallow De", GW Tap Water Surf. Wlr. Soil Water 
ParametCT Soil Soil GW GW SSL RaC Chronic Units Units 

Heptachlor cpoxide 33 NO NO NO 3~0 0.0012 0.0036 uon.:o u"'-
Methoxychlor NO 27 NO NO 80000 180 0.03 UOIKO ua~ 

Dioxin Compounds 

Dioxin (ICDD TEQ) NO NO 0.04SS NO 9~0 0.43 10 NG'KO ,""-

Orranotln Compounds 
Tributyhin NO NO 24 NO NA 1.1 om UGlKO u",,-

TPH • GQuline Rance Orpnjal 

Gasolme 5460 23200 NO NO NA NA NA UaMa u",-

lnorrllRic Compounds 
Aluminum 6640 13700 69~ 32.7 41100 37000 NA M~O ua~ 

Antimony 10.7 7.7 NO NO 2.5 15 NA "aMa u",,-
Ancnj, 25 16.7 36.9 67.5 22.9 18.7 36 """a """-
Barium 142 84.8 32 19. 820 2600 NA """a ""'-
Beryllium 0.76 1.1 NO NO 32 1.2 NA ,,""'a """-
Cadmium 2.5 2.2 NO NO 4 18 9.3 "WKa u",,-
ChrOMIum (total) 39.6 31.5 2.4 NO 94.6 37000 103 """,a "a~ 

Cobalt 61.6 11.2 2.7 2.3- 19 2200 NA MGtl.:O """-
CopJ'C' 1260 761 3 NO 152 (SOO 2.9 "<>xa u",,-
Cyanide O.S? 20.7 NO NO 20 730 37.) MOIKO """-
Lead 1400 675 NO NO 400 I~ 8.~ ,,""'a """-
Manganese 441 267 383 3380 881 2560 NA ,,<>xa u",-
MCTCury 19.4 12.3 NO NO 2.6 II 0.2 "<>Ka """-
Nickel 83 38.7 2.2 4.3 77.1 730 42.2 "<>1<a ""'-
Selenium 0.74 3.1 NO NO 2.~ 180 71 "<VKa u",,-
Silvcr 3 NO 2.1 NO 17 180 0.23 "<>kO """-
Thallium 2.8 0.72 ,'0 NO 2.8 2.9 21.3 """,a u",,-
Tin 148 61.1 NO NO S9.4 22000 NA MCilKO "m 
Vanadium :21.9 37.8 3.2 1.9 3000 260 NA MGtl.:O """-
lzinc 1210 1300 8.7 NO 6000 JIOOO 86 MGIl<:O """-

Scrccrung Concentrations: 

Leaching 
Potential 

NO 
NO 

NO 

NO 

NO 

NO 
YES 
YES 
NO 
NO 
NO 
NO 

YES 
YES 
YES 
YES 
NO 

YES 
YES 
YES 
NO 

YES 
YES 
NO 
NO 

Soil to GW - Generic SSLs ~d on D.<1.,F '" 10. adapted from i996 EPA Soil ScrecnlnS Guidance or calculated using values from Table 6.2 
Tap Water RBC - From EPA Region III Risk-Bued Concentration Table. June 3.1996 

G ..... <I- Surface 

Watc.- Water 

Migration Migration 
Concern Concern 

NO NO 
NO NO 

NO NO 

YES YES 

NO NO 

NO NO 
NO NO 

YES YES 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO YES 

NO NO 
NO NO 

YES NO 
NO NO 
NO NO 
NO NO 
NO YES 
NO NO 
NO NO 
NO NO 
NO NO 

Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region 4 Bulletins. Ecological Risk As.scssmenl November. 1995; Table 2 
In each case, the value shOWl'! is the greater of the relevant acreening value or the corresponding background reference value 

Units: Sec notes for Table IO.I.S.I 



f 

Tault: to. 10.9.2 
Chemical, Detected in Surface: Soil, Subswfacc Soil. Shallow Groundwater, or Deep Groundwater at Concentrations Ex-cecding any Initial Screenin,! Concentration 
Comparison to Combifllcd Ecological/HumiliD Health REes Adjusted for Surface: Water Dilution, and 10 SSt-. Ba:!cd on Adjusted Eculogicallllum'ln Health RHe,: Tier Two 

NAVBASE.Charlcslorl, Zone E: SWMUs 83 and 84 and,\OC 514 
Charleston, South Camlina 

( 

r---------------~----------r-------~~------------'~---------------------------r----~-----~ 
Initial AdjWlled Screening Concentralioflll II Screening Results 

Max. Concentration f\fax. Concentration Screening Concentration· 
Combined Adjusted Target Unil5 Surface 

Soil to Salt Wit. Ecolfll-l Ecolllll Leachate SSL Adjusted Water 
Swi'acc SUbsUrfllCI: Shallow Deep GW T.ap Wder Surf. WIr. Surf. Wtr GW Cone. Multi· SSL Soil Water Leaching r-.:rigralion, 

Par.ameter Soil Soil GW GW SSL RBC Chroni~ RBC RBC mAF~1l plier (OAF-I) Uniu Uniu Potential Concern 

Volatile Organic Compounds 
Melhylenechloride 14 /' NO NO 10 4.1 2560 4.1 3.24E105 :S 6.48E+04 6.48Et04 UOI1(O vo,," NO NO 
h'richlorocthcne 37 ND NO NO 30 1.6 NA 1.6 1.26E.05 :1 2.B£+04 7.58£+04 UMtO UM NO NO 

Semivolatile Organic Compounds 
iBcnzo(a)pyrene equivalc:nu 

Benzo(a)anthraccne 26000 49(10 ND NO 800 0.091 NA 0.092 7.27EI03 0.1 7.27£'04 5.81£+06 VOIKO VOfl. NO NU I 
Benzo(a)p}TCnC 20000 5700 ND ND 4000 0.0091 NA 0.0092 727E+02 0.2: 3.63E+03 1.45E+06 UOIKO VOl\. NO NO 
Benzo(b)tluorantlll:ne 21000 5200 NO NO 2500 0.092 NA, 0.092 7.27E-+03 0.1 7.27Et04 1.04E+07 VMtO VOil. NO NO I 
Dibenzo(a,h)anlhracene 3600 7(10 NI) ND 800 (J.aon NA (l.U092 7.27EI02 0.01 7.27E-+04 ~.8IE.06 VO!XO IJOfl. NO NO 
lndeno(l,2,3..-cd)pyrene 10000 3800 NO NI) 7000 0.091 NA 0.092 7.27E103 0.1 7.27E+04 1.04E+07 VOIKO UOfl. NO NO 

lentachlorophenol 320 270 Nfl NI) 15 0.56 7.9 0.56 4.42E+04 I 4.42E+04 6.64Et04 VOIKO IJM NO NO 

PestiddeslPClJ Conll pounds 
picldrin 9.4 6.5 ND ND 2 0.0042 0.0019 0.0019 1.50E+02 0.005 3.00E104 6.00E+03 lJOIKO VOIr. NO NO 

Org.notin Compounds 
rributyltin NO NO 24 ND NA I.l 0.01 0.01 7.9OE+02 1.1 1.18Et02 NA VOIKO iJOfl. NO NO 

Inorg.nic Com pOII.nd. 
Antimony 10,1 7.1 NO NO 2.5 15 NA 15 1.19Ef06 6 1.98E+05 4.94E+04 MOIKO VOil. NO NO 
tAnenic 2~ 16.7 36.9 61.5 14.6 0.045 36 0.045 3.56E+03 SO 7.IIE+01 1.04E+02 MQlkO oot. NO NO 
Cobalt 61.6 11.2 2.7. 2.3 1040 2200 NA 2200 1.74E+08 2200 7.90£+0.4 I.OOE+06 M(]IJ{O voo. NO NO 
~pcr 1260 761 3 NO 458 1500 2.9 2.9 2.29E+05 1300 1.76E+02 8.07£+03 MOiKO voo. NO NO 
Cyanide 0.57 20.7 NO NO 20 730 37.3 37.3 2.95E+06 200 1.47Et04 2.95E+04 MatICO lJOJ1. NO NO 
Lead 1400 675 NO ND 400 15 8.5 8.5 6.12E+05 15 4.48E+04 1.00£+06 MOiXO 00'" NO NO 
Manganese 441 267 383 3380 548 840 NA 840 6.64£+07 840 7.90Et04 l.ooE+06 t.IOIKO vo.,. NO NO 

fcrcury 19.4 12.3 NO NO 1.04 II 0.2 0.2 l.58Et04 2 7.90£+03 8.22E+02 MO/K(J uoo. NO NO 
Nickel 83 38.7 2.2 4.3 65 130 42.2 42.2 3.33Et06 100 3.33Et04 2.PEt05 MOtJW VO'l NO NU 
Selenium 0.74 3.1 ND ND 2.5 180 71 11 5.61Et06 50 1.12Et05 2.80Et04 MatICO VOil. NO NO 
Silver 3 ND 2.1 ND 17 180 0.23 0.23 1.82E+04 200 9.09E+OI I.S4EI-02 MOIKO UG" NO NO 
fhallium 2.8 0.72 NO NO 0.36 2.9 21.3 2.9 2.29Et05 2 1.15£1-05 4.12E+03 MaIKO VOil. NO NO 
fin 148 61.1 NO NO 55000 22000 NA 22000 1.74Et09 22000 7.9OEt04 1.00Et06 MGlXO VO>1. NO NO 

• Initial Screening Concenltrations: Sec notes for Table 10.1.5.2 
In this table, the screenins values shown are not adjusted for I~ackground reference values. 

Adjusted Screenins Concentrations: See notes for Table 10.11.5.2 
Adjusted EcolHH Groundwater RaC _ Combined EcolJOI S~!rface Woller RBe, muitipJied by site-specific surface waler dilution factor of79,000: G\V concentrations protective of surface waler 

Uniu: See noles for T ilblc 10.1.5.2 



Table 10.10.9.3 
Soil-la-Air Volatilization Screening Analysis 
NA VBASE-Charleston, Zone E: SWMUs 83 and 84 and AOe 574 
Charleston. South Carolina 

Maximum 
Concentration Soil to 

in Surface Air Exceeds 
VOCs Soil SSL* Units 

Acetone 200 62000000 UGIKG 

2-Butanone (MEK) 6 10000 UGIKG 

2-Hexanone 20 10000 UGIKG 

Methylene chloride 14 7000 UGIKG 

Toluene 1 520000 UGIKG 

l,l,l-Trichioroethane I 980000 UGIKG 

Trichloroethene 37 3000 UGIKG 

Xylene (total) 6 320000 UGIKG 

• - Soil screening levels for transfers from soil to air were obtained from 
USEPA Region III Risk-Based Concentration Table, June 1996. Values for 
2-Butanone (MEK) and 2-Hexanone were estiw.ated. 

SSL 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Draft Zone E ReRA Facilitv Investigation Report 
NA VBASE Charleston 

Section /0: Site-Specific Evalualions 
Nnvemher 1997 

10_38 AOe 576, Oil and Paint Storehouse/Print Office, Former Building 1012 

AOC 576, an oil and paint storehouse/print office, was in former Building 1012, Operations were 2 

conducted from 1909 until 1930. No other information could be found regarding the operating 

practices of the storehouse or the print office. Currently, this site is occupied by Building 80. 4 

Materials of concern identified in the Final Zone E RFI Work Plan include inks, paints, metals, 

solvents, and petroleum hydrocarbons. Potential receptors that may be exposed to site 6 

contaminants include current and future building users and any site workers this area may support 7 

following base closure. 8 

To fulfill the CSI objectives for AOC 576, soil and groundwater samples were collected in 9 

accordance with the Final Zone E RFI Work Plan, and Section 3 of this report to determine 10 

whether any contamination resulted from onsite activities. 11 

10.38.1 Soil Sampling and Analysis 12 

Soil samples were collected in one round at AOC 576 from the locations shown in Figure 10.38.1. 13 

The Final Zone E RFI Work Plan, proposed collecting three soil samples from the upper interval, 14 

and three samples from the lower interval. Soil samples were also collected from both intervals IS 

at the two shallow monitoring wells proposed for this site. 16 

All samples were collected and submitted for analysis at DQO Level III for VOCs. SVOCs, and 17 

metals. One upper-interval sample was selected for duplication and analyzed at DQO Level IV 18 

for Appendix IX parameters which includes the suite of parameters proposed for the site, plus a 19 

more comprehensive list of VOCs and SVOCs, plus organophosphorus pesticides, hexavalent 20 

chromium, herbicides, and dioxins. Table 10.38.1.1 summarizes soil sampling at AOC 576. 21 

10.38-1 
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Samples Samples 
Interval Proposed Collected 

Upper 5 5 

Lower 5 5 

Table 10-38_1-1 
AOC 576 

Draft Zone E RCRA Facility Investigation Report 
NA VBASE Charleston 

Section 10: Site-Specific Evaluations 
November 1997 

Soil Sampling Summary 

Analyses Analyses 
Proposed Collected Deviations 

VOCs, SVOCs, metals VOCs, SVOCs, metals None 

VOCs, SVOCs, metals VOCs, SVOCs, metals None 

10_38,2 Nature of Contamination in Soil 

Organic compound analytical results for soil are summarized in Table 10.38.2.1. Inorganic c 

analytical results for soil are summarized in Table 10.38.2.2. Appendix H contains the complete 

data report for all samples collected in Zone E, 4 

Table 10,38,2,1 
AOC 576 

Organic Compounds Detected in Soil 

Range of Mean of Number of 
Sampling Freq. of Detected Detected Industrial Samples 

ComEound Inten'al Detection Cone. Cone. RBC Exceeding RBC 

VOCs (ug/kg) 

Acetone Upper 3/S 27.0 - 70.0 4S.0 20.000.000 0 

Lower 3/S 19.0 - 68.0 3S.7 NA NA 

Methylene chloride Upper 3/S 24.0 - 2S.0 24.3 760.000 0 

Lower 3/S 8.00 - 18.0 13.3 NA NA 

SVOCs (Ilg/kg) 

Acenaphthene Upper I/S 170 170 12,000,000 0 

Anthracene Upper 115 2S0 250 61,000.000 0 

Benzo(g,h,i)perylene Upper 4/5 110 - 270 153 8,200,000 0 

bis(2 -Ethyl he xy I )phthalate Upper 115 440 440 410.000 0 

Lower 115 3.200 3,200 NA NA 
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Table 10.38.2.1 
AOCS76 

Organic Compounds Detected in Soil 

Range of Mean of Number of 
Sampling Freq. of Detected Detected Industrial Samples 

Comeound Interval Detection Cone. Cone. RBC Exceeding RBC 

SVOCs (I'g/kg) 

Butylbenzylphthalate Upper 2/5 440 - 520 480 41,000,000 0 

Lower 1/5 56.0 56.0 NA NA 

Dibenzofuran Upper 1/5 110 110 820,000 0 

Di-n-butylphthalate Upper 1i5 44.0 44.0 20.000.000 0 

Fluoramhene Upper 4/5 67.0 - 1,200 454 8,200,000 0 

Fluorene Upper 1/5 190 190 8,200,000 0 

2-Methyinaphthalene Upper 1/5 73.0 73.0 8,200.000 0 

"1 __ 1... .. 1.._1 ___ '1 ____ , « ,"0 ,~o n .... 1"'11'\ nl"'ln 0 I ,.4j-111L1I<111;11l;; Up~1 ,,- UV uv o.""vv,uvu 

Phenanthrene Upper 3/5 150 - 1.200 503 8,200,000 0 

Pvrene U~~er 4/5 71.0· 1.300 480 6,100.000 0 

SVOCs (B(a)P Equivalents) (I'g/kg) 

B(a)P Equiv. Upper 515 82.9 - 726 267 780 0 

Benzo(a)amhracene Upper 4/5 42.0 - 610 228 7,800 0 

Benzo( b )fluoranthene Upper 2/5 92,0· 380 236 7,800 0 

Benzo(k)tluoramhene Upper 4/5 120-410 228 78,000 0 

Benzo(a)pyrene Upper 5/5 69.0·460 179 780 0 

Chrysene Upper 4/5 62.0·710 281 780,000 0 

Dibenz(a.h)anthracene Upper 3/5 43.0 - 140 80.3 780 0 

Indeno( 1,2,3-cd)pyrene Upper 4/5 80.0 - 220 118 7,800 0 

Pesticides (ug/kS) 

Endrin aldehyde Upper 111 9.70 9.70 61,000 0 

Dioxins (ng/kg) 

Dioxin Equiv. Upper III 0.376 0.376 43 0 

1234678-HpCDD Upper III 19.5 19.5 NA NA 
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Table 10.38.2.1 
AOC 576 

Draft Zone E RCRA Facilitv Investigation Report 
NA VBASE Charleston 

Section 10: Site-Specific Evaluations 
November 1997 

Organic Compounds Detected in Soil 

Compound 
Sampling 
Interval 

Dioxins (n2/kg) 

123789-HxCDD Upper 

OCDF 

Notes: 
.:.ig/kg 
ng/kg 
RBC 
NA 

Upper 

Micrograms per kilogram 
Nanograms per kilogram 
Risk-based concentration 
No industrial RBC established 

Freq. of 
Detection 

I II 

III 

Range of 
Detected 

Cone. 

1.80 

1.41 

Table 10.38.2.2 
A. nr" ~"TL 
,,'-" ..... .;> I U 

Mean of 
Detected 

Cone. 

1.80 

1.41 

Inorganic Detections for Soil (mglkg) 

Mean of 
Sample Freq. of Range of Detected Industrial 

Element Interval Detection Detected Cone. Cone. RBC 

Aluminum (AI) Upper 515 3.730 - 6.110 5.D30 100.000 

Lower 515 4.170 - 8.410 6.150 NA 

Antimony (Sb) Upper 2/5 0.680 - 0.770 0.725 82 

Lower 3/5 0.490 - 0.840 0.683 NA 

Arsenic (As) Uppei .,. , .n • ,n ... , 0 
J'J ".lV-J.IV '1'.1"t J.O 

Lower 515 2.50 - 10.4 5.78 NA 

Barium (8a) Upper 5/5 19.0-31.2 25.4 14.000 

Lower 515 13.4 - 21.5 17.1 NA 

Beryllium (Be) Upper 5/5 0.390 - 0.480 0.424 1.3 

Lower 4/5 0.120 - 0.240 0.198 NA 

Cadmium (Cd) Upper 2/5 0.140 - 0.160 0.150 100 

Calcium (Ca) Upper 515 3,860 - 36.300 15.800 NA 

Lower 515 956 - 1.970 1.350 NA 

10.38-5 

Industrial 
RBC 

NA 

NA 

Reference 
Cone. 

26.600 

41.100 

1.77 

1.60 

" n .. ,;).7 

19.9 

130 

94.1 

1.70 

2.71 

1.50 

NA 

NA 

Number of 
Samples 

Exceeding RBC 

NA 

NA 

Number of 
Samples 

Exceeding 
RBCandRC 

0 

NA 

0 

NA 

n v 

NA 

0 

NA 

0 

NA 

0 

NA 

NA 
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Table 10.38.2.2 
AOC 576 

Inorganic Detections for Soil (mg/kg) 

Number of 
Mean of Samples 

Sample Freq. of Range of Detected Industrial Reference Exceeding 
Element Interval Detection Detected Conc. Conc. RBC Cone. RBC and RC 

Chromium (Cr) Upper 515 5.80 - 11.6 8.22 1.000 94.6 0 

Lower 515 6.60 - 23.4 14.1 NA 75.2 NA 

Cobalt (Co) Upper 5/5 0.670 - 37.9 i4.S ,'''' I\IV'\ ,00 0 l":'.VVV l::1.V v 

Lower 515 0.640 - 2.20 1.31 NA 14.9 NA 

Copper (Cu) Upper 515 1.40-24.1 11.4 8.200 66.0 0 

Lower 515 0.490 - 1.60 1.03 NA 152 NA 

Iron (Fe) Upper 515 3.560 - 5,940 4,920 61.000 NA 0 

Lower 515 7.480 - 28,100 14.900 NA NA NA 

Lead (Pb) Upper 515 4.10 - 335 108 1.300 265 0 

Lower 515 4.70 - 16.2 8.72 NA 173 NA 

Magnesium (Mg) Upper 515 224 - 913 693 NA NA NA 

Lower 515 200 - 692 457 NA NA NA 

Manganese (Mo) Upper 515 20.4-136 62.2 4.700 302 0 

Lower 515 29.1 - 62.0 44.1 NA 881 NA 

Mercury (Hg) Upper 4/5 0.0400 - 0.430 0.198 61 2.60 0 

Lower 2/5 0.0400 - 0.0800 0.0600 NA 1.59 NA 

Nickel (Ni) Upper 3/5 4.50 - 5.30 5.00 4,100 77.1 0 

Lower 3/5 1.30 - I. 70 1.53 NA 57.0 NA 

Potassium (K) Upper 5/5 332-1.010 576 NA NA NA 

Lower 2/5 347 - 398 373 NA NA NA 

Selenium (Se) Upper 115 0.580 0.580 1,000 1.70 0 

Lower 2/5 ' o~ , 'A 
1.VVV-l.~V 1.10 NA 2.40 NA 

Sodium (Na) Upper 515 143 - 300 209 NA NA NA 

Lower 515 44.9 - 214 139 NA NA NA 
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Table 10.38.2.2 
AOCS76 

Inorganie Detections for Soil (mgIkg) 

Number of 
Mean of Samples 

Sample Freq. of Range of Detected Industrial Reference Exceeding 
Element Interval Detection Detected Cone. Cone. RBC Cone. RBCandRC 

Tin (Sn) Upper 3/5 2.60 - 4.80 3.47 100.000 59.4 0 

Vanadium (V) Upper 515 5.80-11.0 8.62 1,400 94.3 0 

Lower 5i5 i5.5 - 38.3 26.9 NA 155 NA 

Zinc (Zn) Upper SIS 6.00 - 247 76.1 61.000 827 0 

Lower 515 5.20 - 18.4 9.14 NA 886 NA 

Noles: 
mglkg Milligrams per kilogram 
RBC Risk-based concentration 
RC Reference concentration 
NA No RBC or RC estabiished 

Volatile Organic Compounds in Soil 

Two VOCs were deleCted in soil samples collected at AOC 576. Six detections occurred in both 2 

the upper and lower intervals. No VOC exceeded its respective industrial RBC in the upper 

interval or respective SSL in the lower interval. 4 

Semivolatile Organic Compounds in Soil 5 

Twenty SVOCs were detected in soil samples collected at AOC 576. Fifty-one detections 6 

occurred in the upper interval and two in the lower interval. No SVOCs exceeded their respective 7 

industrial RBC in the upper interval or respective SSL in the lower interval. 8 

In accordance with recent cPAH guidance. BEQs were calculated for cPAHs at AOC 576. The 9 

upper-interval BEQ was calculated for five samples with a range of 82.9 to 501 j.lg/kg and a mean 10 

of 222 j.lg/kg. The BEQ did not exceed the BEQ industrial RBC of 780.0 j.lg/kg. 11 

10.38-7 



Pesticides in Soil 

Draft Zone E RCRA Facilitv Investigation Report 
NA VBASE Charleston 

Section 10: Site-Specific Evaluations 
l"lovember 1997 

One pesticide was detected in the duplicate upper-interval sample. The pesticide did not exceed 2 

its industrial RBC. No lower-interval samples were analyzed for pesticides. 

Other Organic Compounds in Soil 4 

Three dioxins were detected in upper-interval soil samples collected at AOC 576. No industrial 

RBCs have been established for the detected dioxins. No lower-interval samples were collected. 6 

In accordance with recent dioxin guidance. TEQs (dioxin equivalent) were calculated for dioxins 7 

at AOC 576. The upper-interval TEQ was calculated for one sample at 0.376 ng/kg. below the 8 

industrial RBC of 1.000 ng/kg. 9 

Inorganic Elements in Soil 10 

Twenty-two metals were detected in soil samples collected at AOC 576. Ninety-five detections 11 

occurred in the upper interval and 86 in the lower interval. No metal exceeded both its respective 12 

industrial RBC and background RC in the upper interval or respective SSL and background RC 13 

in the lower interval. 14 

10.38.3 Groundwater Sampling and Analysis 15 

One deep monitoring well and two shallow monitoring wells were installed and sampled to assess 16 

groundwater quality at AOC 576 as shown in Figure 10.38.2. The wells were installed as follows: 17 

• 
• 

Shallow Wells - NBCE576001. NBCE576002 

Deep Well- NBCE57602D 

10.38-8 
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Groundwater samples were submined for analysis at DQO Level III for VOCs, SVOCs, metals, 

chlorides, sulfates, and TDS, No duplicate samples were collected at this site, Table 10,38,3,1 2 

summarizes groundwater sampling and analysis at AOC 576, 3 

Wells 
Depth Proposed 

Shallow 2 

Deep 

Wells 

Table 10,38,3,1 
AOC 576 

Groundwater Sampling Summary 

Analyses Analyses 
Installed Proposed Collected 

2 voes, SVOCs, metals, VOCs, SVOCs, metals, 
chlorides, sulfates. and chlorides, sulfates, and 
TDS TDS 

VOCs. SVOCs, metals. VOCs. SVOCs. metals. 
chlorides, sulfates, and chlorides. sulfates. and 
TDS TDS 

Deviations 

None 

None 

The shallow monitoring wells were installed at 13 and 14.5 feet bgs in the surficial aquifer. The 4 

deep well was installed at 28 feet bgs at the base of the shallow aquifer. All wells were installed 

in accordance with Section 3.3 of this report. 6 

10.38.4 Nature of Contamination in Groundwater 7 

Organic compound analytical results for shaiiow and deep groundwater are summarized in 

Tables 10.38.4.1 and 10.38.4.2. respectively. Inorganic analytical results for shallow and deep 9 

groundwater are summarized in Tables 10.38.4.3 and 10.38.4.4, respectively. Appendix H 10 

contains the complete data report for all samples collected in Zone E. II 

Volatile Organic Compounds in Groundwater 12 

Shallow Groundwater 13 

One VOC was detected in one of two shallow groundwater samples collected at AOC 576. The 14 

VOC - bromodichloromethane - exceeded its respective tap-water RBC. 15 

10.38-10 
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Table 10.38.4.1 
AOC 576 

Organic Compounds Detected in First Quarter Groundwater (ug/L) 
Shallow Monitoring Wells 

Compound 
Freq. of 

Detection 

VOCs 

Bromodichloromethane 1/2 

SVOCs 

Pentachlorophenol 1/2 

Notes: 
ug/L 
RBC 
MCL 

Micrograms per liter 
Risk-based concentration 
Maximum contaminant level 

Range of 
Detected 

Cone. 

9.00 

6.00 

Mean of 
Detected 

Cone. 

9.00 

6.00 

Table 10.38.4.2 
AOC576 

Tap-Water 
RBC 

0.170 

0.560 

MCL 

100 

Organic Compounds Detected in First Quarter Groundwater (~gjL) 
Deep Monitoring Wells 

Compound 

VOCs 

1.2-Dichloroethene (total) 

Notes: 
,LigiL r-.1icrograms per liter 

Freq. of 
Detection 

III 

RBC Risk-based concentration 
MeL Maximum contaminant level 

Range of 
Detected 

Cone. 

2.00 

Mean of 
Detected 

Cone. 

2 

Table 10.38.4.3 
AOC 576 

Tap-Water 
RBC 

5.5 

Inorganic Detections for First Quarter Groundwater (,ug/L) 
Shallow Monitoring Wells 

Element 

Aluminum (AI) 

Bery 11 ium (Be) 

Freq. of 
Detection 

2/2 

1/2 

R~-'!ge of 
Detected 

Cone. 

1.080 - 5,970 

3.00 

Mean of Tap. 
Detected Water Reference 

Cone. RBC Cone. 

3,530 3,700 2.810 

3.00 0.0160 0.430 

10.38-\\ 

MCL 

70 

MCL 

NA 

4.00 

Number of 
Samples 

Exceeding RBC 

Number of 
Samples 

Exceeding RBC 

o 

Number of 
Samples Exceeding 

RBC and RC 
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Table 10.38.4.3 
AOC 576 

Draft Zone E ReRA Facility Investigation Repon 
NA VBASE Charleston 

Section 10: Site·Specific Evaluations 
November i 997 

Inorganic Detections for First Quarter Groundwater v.glL) 
Sballow Monitoring Wells 

Range of Mean of Tap- Number of 
Freq. of Detected Detected Water Reference Samples Exceeding 

Element Detection Cone. Cone. RBC Cone. MCL RBCandRC 

Calcium (Ca) 112 280,000 280,000 NA NA NA NA 

Chromium (Cr) 1/2 10.9 10.9 18.0 12.3 100 0 

Cobalt (Co) 2/2 3.60 - 183 93.3 220 2.50 NA 0 

Iron (Fe) 212 570·51.700 26.100 1.100 NA NA 

Lead (Pb) I'; 9.60 9.60 NA 4.80 15.0' 0 

Magnesium (Mg) 2/2 4.280·69.400 36.800 NA NA NA NA 

Manganese (Mn) 212 68.2·2.340 1.200 84.0 2,560 NA 0 

Nickel (Ni) 212 1.10·67.0 34.1 73.0 15.2 100 0 

Sodium (Na) 112 889,000 889,000 NA NA NA NA 

Vanadium (V) 1/2 10.9 10.9 26.0 11.4 NA 0 

Zinc (Zn) 112 101 101 1.100 27.3 NA 0 

Notes: 
"giL Micrograms per liter 
RBC Risk.·based concentration 
MCL Maximum contaminant level 
RC Reference concentration 
NA No RBC. MCL. or RC established 
• TTAL 

Table 10.38.4.4 
AOC 576 

Inorganic Detections for Fi..-st QUArti;i' Groundwater (.ug/L) 
Deep Monitoring Wells 

Range of Mean of Tap- Number of 
Freq. of Detected Detected Water Reference Samples Exceeding 

Element Detection Cone. Cone. RBC Cone. MCL RBCandRC 

Inogaanic Elements 

Arsenic (As) 111 35.1 35.1 0.0450 16.4 50.0 

Barium (Ba) III 51.1 51.1 260 218 2.000 0 

Calcium (Ca) 111 186,000 186.000 NA NA NA NA 

Cobalt (Co) !II 18.1 18.1 220 12.9 NA 0 

Iron (Fe) 111 2.730 2.730 1.100 NA NA 
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Table 10.38.4.4 
AOC 576 

Draft Zone E RCRA Facilitv Investigation Reporr 
NA VBASE Charlesron 

Section 10: Site-Specific Evaluations 
November 1997 

Inorganic Detections for First Quarter Groundwater (~g/L) 
Deep Monitoring Wells 

Range of 
Freq. of Detected 

Element Detection Cone. 

Inorganic Elements 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium (K) 

Sodium (Na) 

Zinc (2n) 

Notes: 

III 

III 

III 

III 

III 

III 

ug/L Micrograms per liter 
RBe Risk-based concentration 

15.900 

1.070 

10.7 

5.040 

279.000 

5.60 

MeL Maximum contaminant level 
RC Reference concentration 
NA No RBC. MCL. or RC established 

Mean of 
Detected 

Cone. 

15.900 

1.070 

10.7 

5,040 

279,000 

5.60 

Tap­
Water 
RBC 

NA 

84.0 

73.0 

NA 

NA 

1.100 

Reference 
Cone. 

NA 

869 

42.2 

NA 

NA 

11.8 

Number of 
Samples Exceeding 

MCL RBC and RC 

NA 

NA 

100 

NA 

NA 

NA 

NA 

o 
NA 

NA 

o 

Bromodichloromethane was detected in well NBCE576002 (9.00 ,"giL). exceeding its tap-water 

RBC of 0.170 ,"giL. The detection did not exceed the bromodichloromethane MCL of 100 ,"giL. 2 

Deep Groundwater 

One VOC - 1.2-dichloroethene - was detected in the one deep groundwater sample collected at 4 

AOC 576. The VOC did not exceed its tap-water RBC or MCL. 5 

Semivolatile Organic Compounds in Groundwater 6 

Shallow Groundwater 7 

One SVOC was detected in one of two shallow groundwater satnples collected at AOC 576. The 8 

SVOC - pentachlorophenol - exceeded its respective tap-water RBC. 9 
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Pentachlorophenol was detected in well NBCE576002 (6.00 I"g/L). exceeding its tap-water RBC 

of 0.560 I"g/L. The detection also exceeded the pentachlorophenol MCL of 1.00 I"g/L. 

Inorganic Elements in Groundwater 

Shallow Groundwater 4 

Thirteen metals were detected in shallow groundwater samples collected at AOC 576. Three 5 

metals ~ aluminum. beryllium. and iron - exceeded hoth their respective tap-water RBC and {} 

background shallow groundwater RC (where applicable). 7 

Aluminum was detected in two of two samples with a range of 1.080 to 5.970 I"g/L and a mean 

of 3.530 I"g/L. One sample from well NBCE576001 (5.970 I"g/L) exceeded both the aluminum 9 

tap-water RBC of 3,700 ,ug/L and shallow groundwater RC of 2,810 ,ug/L. No MeL has been 10 

established for aluminum. II 

Beryllium was detected in one of two samples in well NBCE576001 (3.00 I"g/L). exceeding both 12 

its tap-water RBC of 0.0160 I"g/L and shallow groundwater RC of 0.430 I"g/L. The detection did IJ 

not exceed the beryllium MCL of 4.00 I"g/L. 14 

Iron was detected in two of two samples with a range of 570 to 51.700 I"g/L and a mean of 15 

26.100l"g/L. One sample from well NBCE576001 (51.700 I"g/L) exceeded the iron tap-water 16 

RBC of 1,100 I"g/L. No shallow groundwater RC or MCL has been established for iron. 17 

Deep Groundwater 18 

Eleven metals were detected in the deep groundwater sample collected at AOC 576. Three metals 19 

- arsenic, iron. and manganese - exceeded both their respective tap-water RBC and background 20 

deep groundwater RC (where applicable). 21 
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Arsenic was detected in well NBCE57602D (35.1 ,ug/L), exceeding both its tap-water RBC of 

0.0450 /.ig/L and deep groundwater RC of 16.4 ,ug/L. The detection did not exceed the arsenic 2 

MCL of 50.0 ,ug/L. 

Iron was detected in well NBCE57602D (2,730 ,ug/L) , exceeding its tap-water RBC of 4 

1,100/.ig/L. No deep groundwater RC or MCL has been established for iron. 5 

Manganese was detected in well NBCE57602D (1,070 ,ug/L), exceeding both its tap-water RBC 6 

of 84.0 ug/L and deep groundwater RC of 869 ,ug/L. No MCL has been established for 

manganese. 8 

10.38.5 Fate and Transport Assessment for AOC 576 9 

AOC 576 consists of former Building 1012 oil and paint storehouse/print office previously located 10 

" at the site of current Building 80. The physical setting surrounding the site is predominantly II 

concrete and asphalt pavement and other buildings. Environmental media sampled as part of the 12 

AOC 576 CSI include surface soil, subsurface soil, and shallow and deep groundwater. Potential 13 

constituent migration pathways investigated for AOC 576 include soil to groundwater. 14 

groundwater to surface water, and emission of volatiles from surface soil to air. 15 

10.38.5.1 Soil-to-Groundwater Cross-Media Transport: Tier One 16 

Table 10.38.5.1 compares maximum detected organic constituent concentrations in surface soil 17 

and subsurface soil samples to risk-based soil screening levels considered protective of 18 

groundwater. For inorganics, maximum concentrations in soil are compared to the greater of (a) 19 

risk-based soil screening levels, or (b) background reference concentrations. To provide a 20 

conservative screen, generic soil screening levels are used; leachate entering the aquifer is 21 

assumed to be diluted by a ratio of 10:1, with no attenuation of constituents in soil (DAF= 10). 22 
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Methylene chloride was detected in AOC 576 soil at concentrations that exceeded its generic 

groundwater protection SSL in three surface soil samples (576SBOO3, 576SB004. and 576SB005) 2 

and in two subsurface soil samples (576SB004 and 576SB005). Methylene chloride was not, 

however. detected in first-quarter groundwater samples. No other organic compounds were 4 

detected in AOC 576 soil at concentrations exceeding generic groundwater protection SSLs. 5 

Cobalt was detected in A.OC 576 soil at concentrations that exceeded its background reference 6 

value in two surface soil samples (576SB003 and 576SB005). Cobalt was also detected in 

first-quarter groundwater samples from both deep and shallow wells, but not at concentrations 

exceeding its tap water RBC. No other inorganics were detected in AOC 576 soil at 9 

concentrations exceeding generic SSLs and/or background reference values. 10 

10.38.5.2 Groundwater-to-Surface Water Cross-Media Transport: Tier One 11 

Table 10.38.5.1 also compares maximum detected organic constituent concentrations in shallow 12 

and deep groundwater samples to risk-based concentrations for drinking water. and to chronic 13 

ambient salrwater quality criteria values for the protection of aquatic life (saltwater surface water 14 

chronic screening values). For inorganics, maximum concentrations in groundwater are compared 15 

to the greater of (a) risk-based drinking water concentrations, or (b) background reference 16 

concentrations for groundwater, as well as to the saltwater surface water chronic values. To 17 

provide a conservative ftrst-tier screen, no attenuation or dilution of constituents in groundwater 18 

is assumed before comparison to the relevant standards. 19 

Two organic compounds - bromodichloromethane and pentachlorophenol - were detected in 20 

first-quarter groundwater samples from the same shallow well (NBCE576002) at concentrations 21 

exceeding their tap water RBCs. Neither constituent was detected in samples from downgradient 22 

wells at nearby combined SWMU 87. No organic compounds were detected in first-quarter 23 

AOC 576 deep groundwater samples at concentrations exceeding tap water RBCs, nor were any 24 
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organic compounds detected in first-quarter groundwater samples (deep or shallow) at 

concentrations exceeding saltwater surface water chronic screening levels. 2 

Five inorganics - arsenic, beryllium, lead, nickel, and zinc - were detected in first-quarter 

groundwater samples at concentrations exceeding either tap water RBCs, background reference 4 

values. or saltwater surface water chronic screening levels. Arsenic was detected at a 

concentration exceeding its background reference value in tIle first~quarter groundwater sample 6 

from the deep well NBCE57602D. Beryllium was detected at a concentration exceeding its tap 

water RBC in one first-quarter shallow groundwater sample from well NBCE576001. Lead. 

nickel, and zinc were detected at concentrations exceeding their respective saltwater surface water 9 

chronic screening levels in the same first-quarter shallow groundwater sample from well 10 

NBCE576001. The maxi.,111um detected concentrations of arsenic, beryllium, and nickel II 

(35.1 ,ug/L, 3.0 ,ug/L. and 67 ,ug/L, respectively) do not exceed their corresponding MCLs 12 

(50 ,ug/L, 4.0 ,ug/L, and 100 ,ug/L). There are no current MCLs for lead and zinc; however, the 13 

maximum detected concentration of lead in groundwater (9.6 ,ug/L) is less than its established 14 

TTAL (15 ,ug/L), and the maximum detected concentration of zinc (101 ,ug/L) is less than its 15 

respective tap water RBC (11 ,000 ,ug/L). 16 

10.38.5.3 Soil and Groundwater-to-Surface Water Transport: Tier Two 17 

Table 10.38.5.2 provides a second screening tier for all constituents detected in soil or 18 

groundwater at concentrations exceeding any of the first-tier screening levels. Constituent 19 

concentrations in groundwater are compared to combined ecological/human health RBCs that have 20 

been adjusted upward for site-specific dilution by surface water in the Cooper River, while soil 21 

constituent concentrations are compared to calculated SSLs that are based on the adjusted RBCs 22 

rather than the original target leachate concentrations. For the second-tier screen, no dilution of 23 

leachate by groundwater or attenuation of constituents in soil is assumed CDAF= 1). The second 24 

screening tier identifies any constituents in soil or groundwater that pose a potential threat to 25 
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surface water quality, after allowing for dilution of groundwater by surface water when the 

groundwater discharges into the river. The site-specific surface-water dilution factor calculated 2 

for AOC 576 is 73.100:1 (see Table 6.2.1). 

None of the first-tier constituent concentrations exceeded the adjusted screening levels of the 4 

second tier, indicating that site constituents in soil and groundwater pose no threat to human health 

or the environ..~ent in the Cooper River. 6 

10.38.5.4 Soil-to-Air Cross-Media Transport 7 

Table 10.38.5.3 lists the VOCs detected in surface soil samples collected at AOC 576 along with R 

corresponding soil-to-air volatilization screening levels. Minimal surface soil is exposed at 9 

AGe 576. In addition. no VOCs maximum concentration exceeded its respective soil-ta-air 10 

volatilization screening level. As a result. the soil-to-air migration pathway is not expected to be 11 

a viable pathway at AOC 576. 12 

10.38.5.5 Fate and Transport Summary 13 

In the first-tier screen, methylene chloride was detected at a concentration exceeding its generic 14 

SSL in three surface soil samples and two subsurface soil samples. Cobalt was detected at a 15 

concentration exceeding its background reference value in two surface soil samples. 16 

Bromodichloromethane and pentachlorophenol were detected in the same first-quarter shallow 17 

groundwater sample at concentrations exceeding their tap water RBCs. Arsenic exceeded its 18 

background reference value in the single deep first-quarter groundwater sample. Beryllium 19 

exceeded its tap water RBC and lead, nickel, and zinc exceeded their respective saltwater surface 20 

water screening levels in the same first-quarter shallow groundwater sample. Concentrations of 21 

inorganics that were above first-quarter groundwater criteria were all below their respective 22 

MCLs, TTALs, or tap water RBCs. 23 
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None of the constituents exceeding flrst -tier screening values also exceeded the adjusted screening 

values of the second-tier comparisons, indicating that there is no threat to surface water in the c 

Cooper River via the evaluated migration pathways. 
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Table 10.38.5.1 

Chemicals Detected in Surface Soil Subsurface Soil. Shallow Groundwater. and Deep Groundwalcr 

Comparison to SSLs. Tap Walcr RBCs. Salt Water Swface Water Chronic Screening Levels. and Background Concentrations: Tier One 
NA VBASE-Charleston. Zone E: AOC 576 
Charleston. South Carolina 

I ~.1=x. C:mc--ntn~tien !v'~'!:. Conc~!:r!.tion I Sc!tt!'ing Cm'!~~mti~ • 
Soil to Salt Wlr. 

GnMmd- Surfacc 

W."" W ... 
Surface Subsurface Shallow Doep GW Tap Walcr Surf. Wlr. Soil W.~ Lc.clUng M;ptWn M;p"", 

Parameter Soil Soil GW GW SSL RBC· Chronic Unita Uoita Potential Con_ 

Vol.tile Orc.nic Compounds 
Acetone 70 68 NO NO 8000 3700 NA v<>xo v,,"- NO 
!sromodich10r0mcthane NO NO 9 NO 300 0.17 NA VOIKO v""- NO 
1,2-Dichloroethene (total) NO NO NO 2 200 SS NA "",,0 V,,"- NO 

lMethylene chloride 2S 18 NO NO 10 4.1 2S60 VOIKO v""- YES 

Semivol.tile Orc.nic Compounds 
Acenaphthene 170 NO NO NO 285000 2200 9.7 UOIKO u",,- NO 
Anthracene 2S0 NO NO NO S900000 11000 NA UOIKO u""- NO 
isenzo( g,h.i )pcrylene 270 NO NO NO 2.33E+1l8 ISOO NA U""'O U<>I- NO 
Benzo(a)pyrene equivalenta 

Bcnzo(a )anthracene 610 NO NO NO 800 0.092 NA U<>1<O u""- NO 
Bcnzo(aJpyrcne 460 NO NO NO 4000 0.0092 NA UOIKO u""- NO 
Benzo(b)flulmnthcne 380 NO NO NO 2S00 0.092 NA UOIKO U<>I- NO 
Benzo(k)fluoranthenc 410 NO NO NO 24500 0.92 NA """0 u""- NO 
Chrnene 710 NO NO NO 80000 9.2 NA u""'o u""- NO 
Di~o(a,h)anthracene 140 NO NO NO 800 0.0092 NA VOIKO u""- NO 
Indeno( 1.2.3-cd)pyrene 220 NO NO NO 7000 0.092 NA u""'o v""- NO 

Butylbenzylphthalate no 56 NO NO 930000 7300 29.4 UOIKO u""- NO 
:Dibenzofuran 110 NO NO NO NA ISO NA v"""o u""- NO 
ioi-n-butylphthalate 44 NO NO NO 2300000 3700 3.4 UOIKO u""- NO 

is(2-Ethylhexyl)phthaJate (BEHP) 440 3200 NO NO 1800000 4.8 NA UOIKO u""- NO 
luoranthcne 1200 NO NO NO 21S0000 lS00 1.6 u<»<o u""- NO 

FJumone 190 NO NO NO 280000 ISOO NA u""'o u""- NO 
2·Methvinapinhaiene 73 ND t ... 'D ND 63000 lSOO NA uu,;;: .. lJG"L NO 
lNaph~lcne 170 NO NO NO 42000 1 SOD 23.S U"",o Uo,,- NO 
t:=~hloroPhenol NO NO 6 NO IS 0.S6 7.9 u<»<o uO"- NO 

ntlucne 1200 NO ND NO 690000 1500 NA u""'o u""- NO 
~e 1300 NO NO NO 2100000 1100 NA va"," u""- NO 

PesticidHlPCB Compounds 
IEndrin aldehyde 9.7 NA NA NA 500 11 NA v""'o u""- NO 

Dio:r.in Compounds 

In;.xin (TCDD TEQ) 0.376 NA NA NA 9S0 0.43 10 NGlKG ,""- NO 

Inorganic Compounds 
Alwninum 6110 84}0 5970 NO 41100 37000 NA .. ""w uO"- NO 
Antimony 0.77 0.84 NO NO 2.S IS NA """'a u""- NO 
Menic 5.7 10.4 NO 35.1 23.9 18.7 36 MQlKO u""- NO 
!Barium 31.2 2l.S NO :51.1 820 2600 NA """'0 u""- NO 
ls:r"jUi.u...-n 0.48 0.24 3 NO 32 1.2 NA ~~Q ur~ NO 
~admium 0.16 NO NO NO 4 18 9.3 """'A v""- NO 
~mlUm (total) 11.6 23.4 10.9 NO 94.6 37000 103 """'0 u""- NO 
!cobalt 37.9 2.2 183 18.1 19 2200 NA """'0 u""- YES 

~ 24.1 1.6 NO NO lS2 1500 29 """'A u""- NO 
33S 16.2 9.6 NO 400 IS 8.S """'a """- NO 

~nganesc: 136 62 2340 1070 881 2S60 NA """'A u""- NO 
croury 0.43 0.08 NO NO 2.6 11 0.2 .....,. v""- NO 

!Nickel S.3 1.7 67 10.7 77.1 730 422 """'0 v""- NO 
Seleniwn 0.58 1.2 NO NO 2.5 180 71 1oI000O u""- NO 
Irin 4.8 NO NO NO 59.4 22000 NA """'A v""- NO 
ty,nadium 11 38.3 10.9 NO 3000 260 NA "OIKG uO"- NO jzmc 247 18.4 101 5.6 6000 11000 86 IoIQ1KO u""- NO 

Screening Concentrations: 

Soil to GW· Generic SSLs based on DAF = 10. adapted from 1996 EPA Soil Screening Guidance or calculated using values from Table 6.2 
Tap Water RBC - From EPA Region m Risk-Based Concentration Table. June 3. 1996 

NO 
YES 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

YES 
NO 
NO 

NO 

NO 

NO 
NO 

YES 
NO 

YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Conoem 

NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

YES 
NO 
NO 

YES 
NO 
NO 
NO 

·YES 

Salt Water Swface Water Chronic· From EPA Supplemental Guidance to RAGS: Region 4 Bulletins., Ecologica.l Risk Asacumcnt., November. 1995; Table 
In each casc. the value shown i. the grealcr of the relevant screening value or the corresponding background reference value 

Units: See notes for Table to.1.S.l 



Table 10.38.5.2 

Chemicalt Detected in Surface Soil, Subsurface Soil, Shallow Groundwater, or Deep Groundwater at Concentrations Exceeding any Initial Screening Concentration 

Comparison to Combined IEcologicallHuman Health RBCs Acijusted for Surface Water Dilution., and to SSLs B8!lCd on Adjusted EcologicallHuman H~:alth RBCs: Tier Two 
NAVBASE·Charleston, Zone E: AOC 576 

Charleston., South Carolinll 

Initial AdjU5ted Screening Concentrations Ii 
Screening Concentrations $ 

Max. Concentration Max. Concentration Combined Adjusted Targe1 
Soil to Salt Wlr. EoolIll-l EcoflOl Leachallc SSL Adjusted 

Surface Subsurface Shallow [Jeep OW l'ap Walt:r Surf. WI!r Surf. Wtr OW Cone. Multi· SSL 
Parameter Soil Soil OW OW SSL RBC Chronic RBC RBe (DAFol) plier (DAFol) 

Volatile Orgllnlc Compounds 
Bromodichloromethane NO NO 9 NO 300 0.17 NA 0.17 1.24Et04 100 I.24Et02 3.73E+03 
Methylene chloride 2S 18, NO NO 10 

I 
4.1 2560 4.1 3.00E+05 S 5.99E+04 5.99E+04 

Seml"olatlle Organic Compounds 
Pentachlorophenol NO NO 6 NO IS 0.56 7.9 0.56 4. 09E-t 04 I 4.09E-t04 6. I 4E+04 

Inorganic Compounds 

Arsenic S.7 10.4 NO JS.I 14.6 0.041 J6 0.04S J.29EtOJ )0 6.S8E+01 9.61E+OI 

Beryllium 0.48 0.24 J NO 32 0.016 NA 0.016 1.17E+03 4 2.92E+02 9.36E+02 
Cobalt 37.9 2.2 183 18.1 1040 2200 NA 2200 1.61E+08 2200 7.3IE+04 1.00E+06 
Lead 33S 16.2 9.6 NO 400 IS II.S 8.S 6.2IE+05 IS 4.I4E-t04 1.00E+06 
Nickel s.3 1.7 67 10.7 6S 730 42.2 42.2 3.0SE+06 100 3.08E+04 2.01E+05 

Zine 247 18.4 101 S6 6000 11000 86 86 6.29E-t06 10000 6.29E+02 3.77E+05 

• Initial Screening Concentrations: See not~ for Table 10.1.5.2 
In this table, the scrcen:ing values shown arc not adjusted for background reference values. 

Adjusted Screening ConcentratioruJ: Sec notes for table 10.I.S.2 

Scrcenin,~ Results 

Units Surface 

Water 
Soil Water Leaching Migration 
Units Units Potential Concern 

UGIKO UGil NO No 
U<>1(O u"" NO NO 

U<VJ(O UOIL NO NO 

Mon<O u"" NO NO 
MOIKO uo< NO NO 
M(J;I(O 00< NO No 
MOo1(O uo< NO NO 
MOo1(O uo< NO NO! 

MO'I<O 00< NO NO 

AdjU!lted EcoIJ-H-I Groundwater RBC • Combined Eco/HH Surface Water RaCs multiplied by site-specific surfi1cc water dilution factor of 73,1 00: GW concentrations protective of surface water 

Uniu: See notes for Table 10.1.5.2 



Table 10.38.5.3 
Soil-to-Air Volatilization Screening Analysis 
N~A ... VB.A .. SE-Char!eston, Zone E: AOe 576 
Charleston. South Carolina 

Maximum 
Concentration 

in Surface 
VOCs Soil 

Acetone 180 
~-Butanone (MEK) 10 
Chlorofonn 2 
!Methylene chloride 25 

II 

Soil to 
Air 

SSL* Units 

62000000 UGIKG 

10000 UGIKG 

200 UGIKG 

7000 UGIKG 

* - Soil screening levels for transfers from soil to air were obtained from 
USEPA Region III Risk-Based Concentration Table. June 1996. 

Exceeds 
SSL 

NO 
NO 
NO 
NO 
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10.38.6 Fixed-Point Risk Evaluation for AOC 576 

10.38.6.1 Site Background and Investigative Approach 2 

AOC 576 was an oil and paint storehouse/print office in fonner Building 1012. This site is 3 

located in a highly industrialized portion of Zone E. As a result, the risk assessment for this site 4 

is presented as a PRE fol1owing the framework presented in Section 7.3. 5 

A total of five surfaCe soil samples were considered 1.11 the AOC 576 PRE. Three monitoring wells 6 

were installed as part of the 1995 CSl. Two of these monitoring wells were installed into the 7 

shallow aquifer and one was installed into the deep aquifer. Groundwater data generated from the 8 

first quarter CSI sampling event are used to represent point risk/hazard for the AOC 576 PRE. 9 

Sections 10.38.1 and 10.38.3 contain summaries of the sampling effort for AOC 576. 10 

10.38.6.2 Fixed-Point Risk Evaluation for Soil 11 

Residential Scenario 12 

Table 10.38.6.1 provides CPSS summaries for AOC 576 soil and identifies COPCs based on 13 

comparison to residential and industrial RBCs and background RCs. Based on residential RBCs, 14 

BEQ equivalents were identified as COPCs for AOC 576. Wilcoxon rank sum test analyses did 15 

not result in the inclusion of any parameter that had been screened out based on background 16 

concentration. 17 

Table 10.38.6.2 summarizes the residential COPCs detected at each AOC 576 sample location 18 

with contribution to risk. As shown, BEQ equivalent compounds contribute to risk for AOC 576 19 

surface soil, exceeding lE-06 at all five locations. Figure 10.38.3 is a spatial presentation of 20 

residential risk estimates for AOC 576 surface soil. For those samples with detected 21 

concentrations of BEQ equivalents, risk estimates range from 1.3E-06 to lE-05 with an arithmetic 22 

mean risk of 4E-06 (assuming a deminimus risk of lE-07 for samples with no detectable 23 

concentrations of BEQ equivalent compounds). 24 
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No COPCs were detected in AOC 576 surface soil that would have contributed to HI estimates. 

Industrial Scenario 2 

No COPCs were identified in AOC 576 surface soil, based on industrial RBCs. 3 

10.38.6.3 Fixed-Point Risk Evaluation for Groundwater 4 

Table 10.38.6.3 provides CPSS smnmanes for AOe 576 groundwater. COPC identification was 5 

based on comparison of first quarter groundwater concentrations to tap water RBCs, as well as 6 

corresponding background concentrations for inorganics. Based on tap water RBCs, arsenic and 7 

manganese were identified as COPCs in the deep well, while aluminum, beryllium, 

pentachlorophenol, and bromodichloromethane were identified as COPCs in the shallow wells. 9 

The ll1axh"'UlL.wn concentration of !!"..anganese reported in t..h.e shallow aquifer exceeded its RBC and 10 

was eliminated from consideration in the groundwater FRE based on comparison to its background 11 

RC. AOC 576 shallow groundwater data were not sufficient to perform Wilcoxon rank sum test 12 

analyses. As a result, manganese was eliminated from the shallow groundwater FRE based on 13 

direct comparison of its maximum concentration to its background RC. 14 

Table 1O.3S.6.4 summarizes the COPCs identified at each AOC 576 monitoring well, with 15 

contribution to risk and hazard. As shown, arsenic contributes to risk for AOC 576 in the deep 16 

aquifer, exceeding 1 E-06. Both arsenic and manganese contribute to hazard in the deep aquifer, 17 

exceeding unity. In the deep well, the risk estimate is SE-04, and the HI is 10. Beryllium, 18 

bromodichloromethane, and pentachlorophenol contribute to both risk and hazard in the shallow 19 

aquifer, and aluminum contributes to hazard only. Risk estimates in the shallow aquifer range 20 

from 3E-05 to 2E-04, with an arithmetic mean of 1E-04. Hazard estimates in the shallow aquifer 21 

range from 0.1 to 0.4, and do not exceed unity at either sample location in the shallow aquifer. 22 
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Figure 10.38.4 is a spatial presentation of risk estimates and Figure 10.38.5 is a spatial 

presentation of hazard estimates for AOC 576 groundwater. 2 

10.38.6.4 Uncertainty 3 

AOC 576 uncertainty issues specific to the FRE and essential to the risk management process are 4 

presented in the following paragraphs. 5 

Characterization of Exposure Setting and Identification of Exposure Pathways 6 

The potential for high bias is introduced through the exposure setting and pathway selection due 7 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 

Region IV when assessing potential future and current exposure. The exposure assumptions made 9 

in the site worker SCenario are higrJy protective ~Tld would tend to overestimate exposure. 10 

Residential use of the site would not be expected, based on current site uses and the nature of 11 

surrounding buildings. Current reuse plans call for continued industrial use of Zone E, 12 

specifically as a marine cargo terminal and drydocldng facility. If this area were to be 13 

redeveloped, the buildings and other structures would be demolished, and the surface soil 14 

conditions would likely change - the soils could be covered with landscaping soil and/or a house. 15 

Consequently, chronic exposure to surface soil conditions, as represented by the sample results 16 

used in this FRE, would not be likely under any future use scenario. These factors indicate that 17 

exposure pathways assessed in this FRE would generally overestimate the risk and hazard posed 18 

to current/future site workers and future site residents. 19 

Groundwater is not currently used as a potable water source at AOC 576, nor is it used at 20 

NAVBASE or in the surrounding area. Municipal water is readily available. As previously 21 

mentioned, it is highly unlikely that the site will be developed as a residential area, and it is 22 

unlikely that a potable-use well would be installed onsite. It is probable that, if residences were 23 
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constructed onsite and an unfiltered well were installed, the salinity and dissolved solids would 

preclude this aquifer from being an acceptable potable water source. 2 

Quantification of Risk/Hazard 3 

Soil 4 

A conservative screening process was used to identify COPCs for AOC 576. The potential for 5 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 6 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 7 

carcinogens the RBCs are based on a conservative target risk of 1E-06. Use of conservative RBCs 8 

in combination with the use of maximum detected concentrations for comparison minimizes the 9 

likelihood of a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs \0 

screened and eiiminated from forrrJ41 assessment based on comparison to RBCs, none was reported 11 

at a concentration close to its RBC (e.g. within 10% of its RBC). 12 

Groundwater 13 

The same conservative screening process used for soil was also applied to groundwater. Use of 14 

conservative RBCs in combination with the use of maximum detected concentrations for 15 

comparison minimizes the likelihood of a significant contribution to risk/hazard based on 16 

eliminated CPSSs. Of the CPSSs screened and eliminated from formal assessment, none was 17 

reported at a concentration close to its RBC (e.g. within 10% of its RBC). 18 

Manganese was reported in AOC 576 shallow monitoring wells at a maximum concentration 19 

above its RBC benchmark and was eliminated from consideration in the FRE based on comparison 20 

to its corresponding background concentrations. As a result, its contribution to hazard has not 21 

been considered in the shallow groundwater FRE. 22 
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The risk and hazard posed by contaminants at AOC 576 were assessed for the furore site worker 2 

and the furore site resident as sample point-specific estimates. In surface soils, the incidental 

ingestion and dermal contact pathways are reflected. The groundwater PRE was based on first 4 

quarter data and considers both the ingestion and inhalation pathways. Risk and HI estimates are 5 

presented on Tables 10.38.6.2 and 10.38.6.4 such that a risk (E-06) or HI that exceeds one for 6 

any cope at any given siiinple location is an indication that the concentration of that COPC 7 

exceeds its RGO (calculated at a target risk of 1E..()6 and a target hazard quotient of 1). Section 7, 8 

Tables 7.3.1, 7.3.2, and 7.3.3 provide residential, industrial, and residential groundwater RGOs, 9 

respectively, for all of the COPCs identified for Zone E. 10 

Soil - Residentiai Scenario 11 

BEQ equivalent compounds were detected in AOC 576 surface soil at concentrations above their 12 

residential RGOs in all five samples. The calculated mean risk estimate was 4E-06 which exceeds 13 

the lE..()6 SCDHEC risk level of concern, but is within USEPA's lE..()6 to 1E-04 acceptable risk 14 

range. IS 

Soil- Site Worker Scenario 16 

No COPCs were identified for AOC surface soil, based on industrial RBCs. 17 

Groundwater - Residential Scenario 18 

Arsenic and manganese were detected in groundwater samples collected from the AOC 576 deep 19 

monitoring well at concentrations above their residential RGOs. The risk estimate for the deep 20 

aquifer was 8E-04, which exceeds the 1E..()6 SCDHEC risk level of concern and USEPA's 1E-06 2\ 

to 1E-04 acceptable range. The hazard estimate for the deep aquifer was 10, which exceeds 22 

USEPA's acceptable limit of unity. Manganese was not detected in deep groundwater at a 23 

concentration exceeding its shallow groundwater background RC. Since there is no physical 24 
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barrier between the shallow and deep water bearing zones, manganese concentrations reponed in 

deep groundwater may reflect naturally occurring conditions. Arsenic concentrations reported in 2 

AOC 576 deep groundwater are consistent with those reponed in deep groundwater for adjacent 3 

sites AOC 145, AOC 580, and AOC 574. 4 

Beryllium, bromodichloromethane, and pentachlorophenol were detected in AOC 576 shallow 

monitoring welis at concentrations above their residential RGOs. The mean risk estimate for the 6 

shallow aquifer was lE-04, which exceeds the lE-06 SCDHEC risk level of concern, and is equal 7 

to USEPA's upper-bound acceptable risk value. The mean hazard estimate was 0.28, and is below 8 

USEPA's acceptable limit of unity. Concentrations of beryllium and bromodichloromethane 9 

reponed in groundwater samples collected in subsequent rounds were reasonably consistent with 10 

tlrst quaner results. Conversely, pentac\11orophenol was only detected in the first quarter 11 

groundwater sample collected from NBCE576002 and was not reponed in any other AOC 576 12 

groundwater sample (shallow or deep) collected over four quaners of sampling. 13 

Thallium was reponed in both founh quaner shallow groundwater samples at concentrations above 14 

its MCL, however, it was not detected in deep groundwater or first, second or third quaner 15 

shallow groundwater. Arsenic was detected at a concentration exceeding its MCL in second and 16 

third quaner deep groundwater samples. 17 
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Table 10.38.6.1 
t,;hemicals Present in Site Samples 

AOe 576 - Surface Soil 
NAVBASE - Charleston 

Charleston, South Carolill1a 

Frequency Range Average Range Screening Concentratioills Number 
<>1 01 Detected 01 Residential Industrial Exceeding 

I'arameter DetE~ction Detection Cone. SQL RBC RBC Refelrence Units Res. Ind. Ref. =:- .. 

Carcinogenic PAHs 
B(a)p Equlv. :i 5 62662 725.61 267 NA NA 88 780 NA UG/KG 3 
Benzo(a)anthracene 'i 5 42 610 228 370 370 880 7800 NA UG/KG 
Benzo(a)pyrene 5 5 69 460 179 NA NA 88 780 NA UG/KG 3 
Benzo(b)f1uoranthene ;! 5 92 380 236 370 410 880 7800 NA UG/KG 
Benzo(k)nuoranthene 4 5 120 410 228 370 3i'O 8800 78000 NA UG/KG 
Chryserle 4 5 62 710 281 370 370 88000 760000 NA UG/KG 
Oibenz(a,h)anthracene :1 5 43 140 80 370 4110 88 780 NA UG/KG 
Indeno("1 ,2,3-cd)pyrene " 5 60 220 118 370 3ilQ 880 7800 NA UG/KG 

TC['D Equivalents 
Dioxin Equiv. 1 0.3757 0.3757 0.38 NA NA 1000 1000 NA NG/KG 

Inorganlcs 
Aluminum (AI) 5 5 3730 6110 5034 NA NA 7800 100000 26600 MG/KG 
Antimony (Sb) 2 5 068 0.77 0.73 0.44 0.5 3.1 82 1.77 MG/KG 
Arsenic (As) 5 5 2.1 5.7 4.14 NA NA 0.43 3.8 239 MG/KG 
Barium (Ba) 5 5 19 31.2 25.42 NA NA 550 14000 130 MG/KG 
Beryllium (Be) 5 5 0.39 0.48 0.42 NA NA 0.15 13 1.7 MG/KG 
Cadmium (Cd) 2 5 0.14 0.16 015 0.11 0.12 3.9 100 1.5 MG/KG 
Calcium (Ca) N 5 5 3860 36300 15752 NA NA NA NA NA MG/KG 
Chromium (Cr) 5 5 5.6 11.6 622 NA INA 39 1000 94.6 MG/KG 
Cobalt (Co) 5 5 0.67 37.9 14.49 NA INA 470 12000 19 MG/KG 
Copper (Cu) 5 5 1.4 24.1 11.42 NA NA 310 6200 66 MG/KG 
Iron (FI~) N 5 5 3560 5940 4920 NA NA NA NA NA MG/KG 
Lead (I'b) 5 5 4.1 335 106 NA NA 400 1300 265 MG/KG 
Magnesium (Mg) N 5 5 224 913 693 NA NA NA NA NA MG/KG 
Manganese (Mn) 5 5 20.4 136 62 NA NA 160 4700 302 MG/KG 
MercUlY (Hg) 4 5 0.04 0.43 0.20 0.12 0.12 2.3 61 2.6 MG/KG 
Nickel (Ni) 3 5 4.5 53 500 3 6.8 160 4100 771 MG/KG 
Potas5,jum (K) N 5 5 332 1010 576 NA NA NA NA NA MG/KG 
Selenium (Se) 1 5 0.56 0.58 0.56 0.55 (1.62 39 1000 1.7 MG/KG 
Sodium (Na) N 5 5 143 300 209 NA NA NA NA NA MG/KG 
Tin (Sn) 3 5 2.6 4.6 3.47 22 2.5 4700 100000 59.4 MG/KG 
Vanadium (V) 5 5 5.6 11 6.62 NA NA 55 1400 94.3 MG/KG 
Zinc (2n) 5 5 6 247 76 NA NA 2300 61000 827 MG/KG 

Pesttcldes 
Endrin aldehyde 9.7 9.7 9.70 NA NA 2300 61000 NA UGIKG 



Frequency 

Ir-arameter 
~'olatile Organics 
2 -Methylln aphthalene 
Acenaphthene 
Anthracl:!ne 
Benzo(gl,h,i)perylene 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Oibenzofuran 
Di-n-bulylphthalate 
Fluoran1lhene 
FlUorene 
Naphthalene 
Phenanthrene 
Pyrene 

Volatile Organics 
Aceton.! 
Methy1E!ne chloride 

Notes: 
•. Identified as a residential cope 
eo _ Identified as an industrial cope 
N - Es~;ential nutrient 
MG/KG - milligram per kilogram 
UG/KGi - microgram per kilogram 
NG/KG - nanogram per kilogram 
Sal - Sample quantitation limft 
RBC - Risk-based concentration 
NA - Not applicable 

'01 
Dell!Ction 

" 'I 
:2 
I 
1 
4 

3 
4 

3 
3 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

i 

Table 10.38.6.1 
Chemicals Present in Site Samples 

AOC 576 - Surlace 5011 
NAVBASE - Charleston 

Charleston. South Carolina 

Range Average Range Screening Concentrations 
01 

Detection 

73 
170 
250 
110 
440 
440 
110 
44 
67 

190 
170 
150 

71 

27 
24 

73 
170 
250 
270 
440 
520 
110 
44 

1200 
190 
170 

1200 
1300 

70 
25 

Detected 
Cone. 

73 
170 
250 
153 
440 
480 
110 
44 

454 
190 
170 
503 
480 

45 
24 

01 Residential Industrial 
SQL RBC RBC Reference Units 

= 

370 410 310000 8200000 NA UGIKG 
370 410 470000 12000000 NA UGIKG 
370 410 2300000 61000000 NA UGIKG 
370 3'm 310000 8200000 NA UGIKG 
370 3HO 46000 410000 NA UGIKG 
370 4'10 1600000 41000000 NA UGIKG 
370 410 31000 820000 NA UGIKG 
370 410 780000 20000000 NA UGIKG 
370 370 310000 8200000 NA UGIKG 
370 410 310000 8200000 NA UG/KG 
370 410 310000 8200000 NA UG/KG 
370 410 310000 8200000 NA UG/KG 
370 370 230000 6100000 NA UG/KG 

12 12 780000 20000000 NA UG/KG 
6 6 85000 760000 NA UG/KG 

Number 
Exceeding 

Res. Ind. ReI. 



Table 10.38.S.2 
Point Estimates of Risk and Hazard - Surface Soil Pathways 

Residential Scenario 
AOe 5iS 

NAVBASE-Charleston 
Charleston. South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-OS) % Risk 

576 B001 B(a)P Equiv. 82.86 UG/KG NA 1.3722 11.87 
Total NA 1.3722 

576 B002 B(a)p Equiv. 88.00 UG/KG NA 1.4573 20.99 
Total NA 1.4573 

576 B003 B(a)P Eguiv. 725.81 UG/KG NA 12.0196 58.24 
Total NA 12.0196 

576 B004 B(a)P Equiv. 223.58 UG/KG NA 3.7026 19.92 
Total NA 3.7026 

576 B005 B(a)P Eguiv. 213.57 UG/KG NA 3.5368 19.20 
Total NA 3.5368 



Table 10.38.6.3 
Chemicals Present in Silte Samples 

AOC 576 - Groundwater 
NAVBASE - Charleston 

Charleston, South Carolina 

Frequency Range Average Range Screening Concentrations Number 
M of Detected of Residential Exceeding 

Parameter Dete,ction Detection Conc. SQL RBC Reference Units RBC RI~f. 

Deep Wells 

Inorg,anics 
Arsenic (As) 1 35.1 35.1 35.1 NA NA 0.045 16.4 UG/L 

.Barium (Ba) 1 51.1 51.1 51.1 NA NA 260 218 UG/L 
Calcium (Ca) N 11 1 186000 186000 186000 NA NA NA NA UG/L 
Coball (Co) 'I 1 18.1 18.1 18.1 NA NA 220 12.9 UG/L 
Iron (Fe) N ·1 1 2730 2730 2730 NA NA NA NA UG/L 
Magnesium (Mg) N ·1 1 15900 15900 15900 NA NA NA NA UG/L 
Manganese (Mn) 1 1 1070 1070 1070 NA NA 84 869 UG/L 
Nickel (Ni) 1 1 10.7 10.7 10.7 NA NA 73 42.2 UG/L 
Polassium (K) N 1 1 5040 5040 5040 NA NA NA NA UG/L 
Sodium (Na) N 1 1 279000 279000 279000 NA NA NA NA UG/L 
Zinc (Zn) 1 1 5.6 5.6 5.6 NA NA 1100 11.8 UG/L 

Volatile Organics 
1,2-Dichloroethene (lola I) 2 2 -, I.. NA NA 5.5 NA UG/L 

Shallow Wells 

Inollanics 
Aluminum (AI) • 2 2 1080 5970 3525 NA NA 3700 2810 UG/L 1 1 
Beryllium (Be) • 1 2 3 3 3 1 1 0.016 0.43 UG/L 1 1 
Calcium (Ca) N 1 2 280000 280000 280001) 12800 12800 NA NA UG/L 
Chromium (Cr) 1 2 10.9 10.9 10.!9 1 1 18 12.3 UG/L 
Cobalt (Co) 2 2 3.6 183 93.3 NA NA 220 2.5 UG/L 2 



Parameter 

Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Nickel (Ni) 
Sodium (Na) 
Vanadium M 
Zinc (Zn) 

Semivolatile Organics 
Pentachlorophenol 

Volatile Organics 
Bromodichloromethane 

Notes: 
• - Identified ~IS a COPC 
N - Essential Inutrient 

N 

N 

N 

• 

• 

UG/L - micro~lfam per kilogram 
SQL - Sample quantitation limit 
RBC - Risk-b:ased concentration 
NA - Not applicable 

l 

Table 10.38.6.3 
Chemicals Present in Site Samples 

AOC 576 - Groundwater 
NAVBASE - Charleston 

Charleston, South Carolina 

Freqluency Range Average Range 
of of Detected of 

Detl~ction Detection Cone. SQL 
:2 2 570 51700 26135 NA NA 

2 9.6 9.6 9.6 3 3 
:2 2 4280 69400 36840 NA NA 
:2 2 68.2 2340 1204.1 NA NA 
2 2 1.1 67 34.05 NA NA 
1 2 889000 889000 889000 22400 22400 
1 2 10.9 10.9 10.9 1 1 
1 2 101 101 101 9 9 

2 6 6 6 50 50 

2 9 9 ~I 5 5 

Screening Concentrations Numbl!r 
Residential Exceeding 

RBe: Reference Units RBC R:ef. 

NA NA UG/L 
15 4.8 UG/L 

NA NA UG/L 
84 2560 UG/L 
73 15.2 UG/L 

NA NA UG/L 
26 11.4 UG/L 

1100 27.3 UG/L 

0.56 NA UG/L 

0.17 NA UG/L 



Site Location 
576 G020 

576 G001 
576 G001 
576 G001 
576 G001 

576 G002 
576 G002 
576 G002 
576 G002 

Table 10.38.6.4 
Point Estimates of Risk and Hazard - Groundwater Pathways 

Residential Scenario 
Aoe 576 

NAVBASE-Charleston 
Charleston, South Carolina 

Parameter Concentration Units Hazard Index %HI 
Arsenic (As) 35.10 UG/L 783.0528 100.00 

Total 783.0528 

Aluminum (AI) 5970.00 UG/L NA 
Beryllium (Be) 3.00 UG/L 191.8591 100.00 
Bromodichloromethane NO UG/L NA 
Pentachlorophenol NO UG/L NA 

Total 191.8591 

Aluminum (AI) 1080.00 UG/L NA 
Beryllium (Be) NO UG/L NA 
Bromodichloromethane 9.00 UG/L 16.5980 60.78 
Pentachlorophenol 6.00 UG/L 10.7084 39.22 

Total 27.3065 

Risk (E-06) % Risk 
7.4795 100.00 
7.4795 

0.3816 90.87 
0.0384 9.13 

NA 
NA 

0.4200 

0.0690 49.54 
NA 

0.0575 41.28 
0.0128 9.17 
0.1394 



10.38.7 Corrective Measures Considerations 

Draft Zone E RCRA Facility Investigation Repon 
NA ¥BASE Charleston 

Section 10: Site-Specific Evaluations 
November 1997 

For AOC 576, the upper and lower soil intervals and the shallow and deep groundwater were 2 

investigated. Based on the analytical results and the PRE, COCs requiring further evaluation 3 

through the CMS process were identified for the upper soil interval and the shallow and deep 4 

groundwater. However, residential use of the site is not expected, based on current site uses and 5 

the nature of surrounding buildings. Current reuse plans call for continued commercial/industrial 6 

use. 7 

BEQs were identified as COCs in the upper soil interval. BEQs were detected at concentrations 8 

above its residential risk-based remedial goal of 0.060 mg/kg and has a calculated mean risk 9 

estimate of 4E-06. This mean value is within USEPA's lE-06 to lE-04 acceptable risk range. 10 

All soil sa..T!lp!es were collected below asphalt or concrete pavement. Corrective measures tr&3.t 11 

prevent infiltration and percolation will be considered, along with stabilization. 12 

Beryllium, pentachlorophenol, and bromodichloromethane were identified as COCs in the shallow 13 

groundwater at concentrations above their risk-based remedial goals of 0.000016, 0.0011, and 14 

0.0022 mg/L, respectively. The mean risk estimate for the shallow aquifer was lE-04, which 15 

equals USEPA's upper-bound acceptable risk value. 16 

Arsenic and manganese were identified in deep groundwater exceeding their hazard-based remedial 17 

goals of 0.0047 and 0.36 mg/L, respectively. The mean risk estimate for the deep groundwater 18 

was 8E-04, which exceeds USEPA's upper acceptable risk of 1E-04. Corrective measures for 19 

AOC 576 are detailed in Section 9. 20 

Potential corrective measures for the impacted media and respective COCs are in Table 10.38.7.1. 21 
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Medium 

Soil 

Sballow Groundwater 

Deep Groundwater 

Table 10.38.7.1 

Draft Zone E RCRA Facility Investigation Repon 
NA VBASE Charleston 

Section 10: Site·Specific Evaluations 
November 1997 

Potential Corrective Measures for AOC 576 

Compounds 

BEQs a) 
b) 
c) 
d) 

e) 
f) 

Beryllium. pentachlorophenol, and a) 
bromodichloromethane b) 

c) 

Arsenic and mangartese a) 
b) 
c) 

10.38·39 

Potential Corrective Measures 

No Action 
Intrinsic Remediation and Monitoring 
Containment by Capping 
Excavation and Landfill, if RCRA· 
nonhazardous Waste 
In-situ, Chemical and Physical Treannem 
E,x.situ. Chemical and Physical 
Treatment 

No Action 
Intrinsic Remediation and Monitoring 
Ex'situ, Chemical and Physical 
Treatment 

No Action 
Intrinsic Remediation and Monitoring 
Ex-situ, Chemical and Physical 
Treatment 
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