
 
 

N61165.AR.003354
CNC CHARLESTON

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESOURCE CONSERVATION AND RECOVERY ACT FACILITY INVESTIGATION REPORT
ADDENDUM AREA OF CONCERN 611 (AOC 611) ZONE F CNC CHARLESTON SC

11/30/2001
CH2M HILL 



RFI REPORT ADDENDUM

Charleston Naval Complex
North Charleston, South Carolina

SUBMITTED TO
U.S. Navy Southern Division
Naval Facilities Engineering Command

CH2~1·Jones

November 2001

Revision 1
Contract N62467-99-C-0960



CH2M HILL 

301 1 S W Wllllston Road 

November 30,2001 

Malllng address 

PO Box 147009 

Galnesvllle, FL 

32614-7009 

Te1352.335.7991 

Fax 352.335.2959 

Mr. David Scaturo 
Division of Hazardous and Infectious Wastes 
South Carolina Department of Health and 

Environmental Control 
Bureau of Land and Waste Management 
2600 Bull Street 
Columbia, SC 29201 

Re: RFI Report Addendum (Revision I) - AOC 611, Zone F 

Dear Mr. Scaturo: 

Enclosed please find four copies of the FGI Report Addendum (Revision 1) for AOC 611 in 
Zone F of the Charleston Naval Complex (CNC). This report was prepared pursuant to 
agreements by the CNC BRAC Cleanup Team for completing the RCRA Corrective Action 
process. 

The revisions to the material included herein were prepared as agreed to in communication 
with Ms. Jo Cherie Overcash and Mr. Gil Rennhack of SCDHEC. With regard to the soil 
discussions, Mr. Rennhack has stated that no revisions to the document are warranted. The 
attached material, to be inserted as replacements to the Revision 0 document, are specified 
as follows: 

Revision 1 cover and spine for 1.5" binder 

Replacement pages of Sections 4.0 and 5.0 text (to be replaced according to their 
respective page numbers) 

Revised Table 4-5 

Revised Figure 41 

The principal author of this Revision 1 document is Louise Palmer. Please contact her at 
704/329-0073, extension 296, if you have any questions or comments. 



Mr. David Scaturo, SCDHEC 
Page 2 
November 30,2001 

Sincerely, 

CH2M HILL 

Dean Williamson, P.E. 

cc: Jo Cherie Overcash/SCDHEC 
Gil Rennhack/SCDHEC 
Rob Harrell /Navy, w / att 
Gary Foster/CHZM HILL, w /att 



September 18,2001 

cn2M HILL 

301 1 S W. Wllllston Road 

Galnesvllle. FL 

32608-3928 

Mailing address: 

PO. Box 147009 

Galnesville, FL 

32614-7009 

Tel 352.335.7991 

Fax 352.335.2959 

Mr. David Scaturo 
Corrective Action Engineering Section 
Bureau of Land and Waste Management 
Department of Health and Environmental Control 
8901 Farrow Road 
Columbia, SC 29223 

Re: RFI Report Addendum (Revision 0) - AOC 611, Zone F 

Dear Mr. Scaturo: 

Enclosed please find four copies of the RFI Report Addendum (Revision 0) for AOC 611 in 
Zone F of the Charleston Naval Complex (CNC). This report has been prepared pursuant to 
agreements by the CNC BRAC Cleanup Team for completing the RCRA Corrective Action 
process. 

Since I am the principal author of this document, please contact me at 352/335-7991, 
extension 2208, if you have any questions or comments. 

Sincerely, 

CH2M HILL 

Dean Williamson, P. E. 

c: Rob Harrell/Navy, w/aH 
Gary Foster/CH2M HILL, w /att 



RFI REPORT ADDENDUM 

Charleston Naval Complex 
North Charleston, South Carolina 

SUBMITTED TO 
U. S. Navy Southern Division 
Naval Facilities Engineering Command 

November 2001 

Reviron 1 
Contract N62467-99-C-0960 
158874.ZF.PR.09 



Certification Page for RFI Report Addendum (Revision 0) - AOC 
611, Zone F 

I, Casey Hudson, certify that this report has been prepared under my direct supervision. 

The data and information are, to the best of my knowledge, accurate and correct, and the 

report has been prepared in accordance with current standards of practice for engineering. 

South Carolina 

Temporary Permit No. T2000358 

Casey Hudson, P.E. 

Date 



RFI REPORT ADDENDUM AOC 611 . ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2001 

Contents 

2 Section Page 

Acronyms and Abbreviations ......................................................................................................... vi 

......................................................................................................................... 1.0 Introduction 1-1 

1.1 Background ................................................................................................................ 1-1 

1.2 Purpose of the RFI Report Addendum .................................................................. 1-2 

1.3 Report Organization ................................................................................................ 1-3 

Figure 1-1 CNC Site Map. Zone F AOC 611 Identified .......................................................... 1-5 

Figure 1-2 Aerial Photograph of AOC 611 ............................................................................... 1-6 

.................................................................. 2.0 Summary of RFI Conclusions for AOC 611 2-1 

................................................................................................................. 2.1 Surface Soil 2-1 

........................................................................................................... 2.2 Subsurface Soil 2-2 

............................................................................................................. 2.3 Groundwater 2-2 

............................................................................. 2.4 Human Health Risk Assessment 2-3 

.................................................................... 2.5 Conclusions and Recommendations 2 - 3  

......................................................................... Figure 2-1 Original RFI Sampling Locations 2 - 4  

..................... 3.0 Summary of Interim Measures and USTIAST Removals at AOC 611 3-1 

.................................................................. 3.1 Excavation of Contaminated Material 3 - 1  

3.2 Additional Soil Sample Analytical Results ...................................................... 3-1 

3.3 Conclusions ............................................................................................................. 3-2 

Figure 3-1 lnterim Measure Confirmation Sample Locations .............................................. 3-3 

4.0 Summary of Additional Investigations ......................................................................... 4-1 
4.1 Phase Three Soil Sampling and Analysis ............................................................... 4-1 

4.1.1 Surface Soil ................................................................................................... 4-1 

4.1.2 Subsurface Soil .............................................................................................. 4 2  

4.2 Phase Four Soil Sarnphg and Analyses ................................................................ 4-2 

4.2.1 Surface Soil .................................................................................................... 4-2 

4.2.2 Subsurface Soil ............................................................................................. 4-3  

4.3 Groundwater Sampling and Analysis .................................................................... 4-3 
Table 4-1 Analytes Detected in Surface Soil - Phase Three Investigation ......................... 4-4 
Table 4-2 Analytes Detected in Subsurface Soil - Phase Three Investigation ................ 4-11 
Table 4-3 Analytes Detected in Surface Soil - Phase Four Investigation ......................... 4-19 

ZF-RFIRA-AOC611 DOC 



RFI REPORT ADDENDUM. AOC 611 .ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2Mll 

Table 4-4 Analytes Detected in Subsurface Soil - Phase Four Investigation .................. 4-21 

........ Table 4-5 Detected Parameters in Groundwater Samples from Well F609GW001 4-22 

Figure 4-1 Additional RFI Sample Locations ........................................................................ 4-24 

5.0 COPUCOC Refinement ................................................................................................... 5-1 

................................................................................................................. 5.1 Surface Soil 5-1 

5.1.1 BEQs. Aroclor.1260. Arsenic. Copper. Lead ............................................. 5-1 

5.1.2 Chromium ..................................................................................................... 5-1 

5.1.3 Mercury ....................................................................................................... 5-1 

5.2 Subsurface Soil ....................... .. .............................................................................. 5-2 

....................................................................................................... 5.2.2 Selenium 5-2  

5.2.2 Tin ................................................................................................................... 5-3 

5.2.3 Thallium ......................................................................................................... 5-3 

5.3 COC Identification .................................................................................................... 5-4 

Table 5-1 Thallium Concentrations in Soil Samples at AOC 611 ........................................ 5-5 

6.0 Summary of Information Related to Site Closeout Issues ....................................... 6 - 1  

6.1 RFI Status .................................................................................................................... 6-1 

6.2 Presence of Inorganics in Groundwater ................................................................. 6-1 

6.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC ..... 6-2 

6.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC ........... 6-2 

6.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC .......... 6-2 

6.6 Potential Migration Pathways to Surface Water Bodies at the CNC ................. 6-2 

6.7 Potential Contamination in Oil/Water Separators (OWSs) ................................ 6-3 

..................................................................... 6.8 Land Use Control Management Plan 6-3 

.............................................................................................................. 7.0 Recommendations 7-1 

8.0 References ......................................................................................................................... 8-2 

Appendices 

A Interim Measure Completion Report for AOC 611 

B Database of Analytical Results and Site-Specific SSL Calculations from Additional 

RFI Investigation 

C Data Validation Reports from Additional RFI Investigation 

D Responses to SCDHEC Comments 



RFI REPORT ADDENDUM. AOC 61 1, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2001 

Acronyms and Abbreviations 

AOC 

AST 

BCT 

BEQ 

bgs 

BRAC 

BRC 

CA 

CMS 

CNC 

COC 

COPC 

CRD 

CSI 

DAF 

DET 

EnSafe 

EPA 

H H M  

HI 

IM 

MCL 

mg / kg 

mg/L 

NAVBASE 

NFA 

OWS 

PAH 

PCB 

area of concern 

aboveground storage tank 

BRAC Cleanup Team 

benzo(a)pyrene equivalent 

below ground surface 

Base Realignment and Closure Act 

background reference concentration 

corrective action 

corrective measures study 

Charleston Naval Complex 

chemical of concern 

chemical of potential concern 

commercial redevelopment district 

confirmatory sampling investigation 

dilution attenuation factor 

Environmental Detachment Charleston 

EnSafe Inc. 

U.S. Environmental Protection Agency 

human health risk assessment 

hazard index 

interim measure 

maximum contamination level 

milligram per kilogram 

milligram per liter 

Naval Base 

no further action 

oil/ water separator 

polycyclic aromatic hydrocarbon 

polychlorinated biphenyl 



RFI REPORT ADDENDUM. AOC 611, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2001 

1 PPm 
2 RBC 

3 RCRA 

4 RFA 

5 RFI 

6 SCDHEC 

7 SPLP 

8 SSL 

9 su 
10 svoc 
11 SWMU 

12 TOC 

13 TPH 

14 UST 

15 VOC 

16 Y2000 

17 y3 

parts per million 

risk-based concentration 

Resource Conservation and Recovery Act 

RCRA Facility Assessment 

RCRA Facility Investigation 

South Carolina Department of Health and Environmental Control 

synthetic precipitation leaching procedure 

soil screening level 

standard units 

semivolatile organic compound 

solid waste management unit 

total organic carbon 

total petroleum hydrocarbon 

underground storage tank 

volatile organic compound 

year 2000 

cubic yard 



Section 1.0 



RFI REPORT ADDENDUM, AOC 61 1, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2W1 

I 1.0 Introduction 

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

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

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

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

NAVBASE on April 1,1996. 

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

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

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

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

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

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

complete the RCRA Facility investigation (RFI) for Area of Concern ( A m )  611 in Zone F of 

the CNC. The site is recommended for no further action (NFA). Figure 1-1 illustrates the 

location of Zone F within the CNC. 

Background 
AOC 611 is the site of former Building 1264, which was used as an automotive hobby shop 

from the late 1950s to the early 1960s. The building, which has been torn down, housed a 

grease rack. The structure used for vehicle maintenance was located at the intersection of 

Beatty Street (previously called Enterprise Avenue) and Borie Street, west of Hobson 

Avenue. Figure 1-2 is an aerial photograph of AOC 611. 

The site is currently unpaved, and a concrete transformer vault is located near its northeast 

boundary. A portion of the currently defined AOC boundary extends into the paved 

roadway intersection. North of AOC 61 1 is Building 1346, a former service station (referred 

to as Site 25). Approximately 100 feet to the northeast of AOC 611, a groundwater 

remediation system was installed to address petroleum impacts associated with a fuel 

release from Site 25 near Building 1346. 

The Firin1 RFA Navdl Base Charleston (EnSafe Inc. [EnSafe]/Allen & Hoshall, 1995) indicated 

there is little information regarding the types of operations, processes, or materials 

associated with the automotive hobby shop. The RFA indicated that similar facilities at the 
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CNC have used petroleum products, anti-freeze, isopropyl alcohol, solvents, degreasers, 

enamel paints, thinners, and battery acid. The site was recommended for a confirmatory 

sampling investigation (CSI). Materials potentially released at the site include petroleum 

products, solvents, degreasers, paints, and lead. AOC 611 and the surrounding area is 

currently zoned as Commercial Redevelopment District (CRD). 

Purpose of the RFI Report Addendum 
This RFI Report Addendum provides information about AOC 611 that documents the 

conclusions from the Zone F RFI Report, Revision 0 (EnSafe, 1997) and Interim Measure (IM) 

report, provides the results of additional sampling performed after the RFI and IM, further 

evaluates chemicals of potential concem (COPCs), and presents a recommendation for 

NFA . 

The results of additional investigations subsequent to the RFI and IM are presented to 

complete the delineation of the nature and extent of con tamination. 

Benzo(a)pyrene equivalents (BEQs), Aroclor-1260, arsenic, chromium, copper, lead, and 

mercury in surface soil were identified as chemicals of concem (COCs) in the Zone F R F I  

Rcport, Revision 0. Because IM activities and additional investigations at AOC 611 were 

completed subsequent to the RFI report, the RFI Report Addendum presents a further 

evaluation of COPCs/COCs using all RFI data. 

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

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

Statusof theRFI 

Presence of metals (inorganics) in groundwater 

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

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

PotentiaI linkage to AOC 504, Investigated Railroad Lines at the CNC 

Potential linkage to surface water bodies (Zone J) 

Potential contamination associated with oil/water separators (OWSs) 

Relevance or need for land use controls at the site 

Information regarding these issues is provided in this RFI Report Addendum to expedite 

evaluation of the site. 
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Provided that the information presented in this report is adequate to address these site 

closeout items, it is expected that the BCT will concur that NFA is appropriate for the site. 

The next step would be to prepare a Statement of Basis that will be made available for 

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

participation in the final remedy selection. 

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

section: 

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

to the RFI Report Addendum. 

2.0 Summary of RFI Conclusions for AOC 611 - Summarizes the conclusions from the 

WI investigations and risk evaluations for AOC 611. 

3.0 Summary of Interim Measures and USTIAST Removals at AOC 611 - Summarizes the 

work performed and the extent to which it was conducted. 

4.0 Summary of Additional Investigation - Summarizes information collected after 

completion of the Zone F RFI Report, Revision 0. 

5.0 COPUCOC Refinement - Provides conclusions from the additional investigations 

performed at the site and evaluates COPCs/COCs based on the previous and additional 

investigations. 

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

that the BCT agreed to evaluate prior to site closeout. 

7.0 Recommendations-Provides recommendations for proceeding with site closure. 

8.0 References - Lists the references used in tlus document. 

Appendix A contains a copy of the Completion Report: Interim Measure for AOC 61 1, Naval 

Base Chrleston, Charles ton, SC (DET, 1998). 

Appendix B contains a database of analytical results and site-specific soil screening level 

(SSL) calculations from sampling subsequent to the RFI report. 

Appendix C contains validation reports from the data from sampling conducted 

subsequent to the Zone F RFI Report, Revision 0. 
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1 Appendix D contains responses to SCDHEC comments on the Zone F RFI Rtryort, Revision 0. 

2 All tables and figures appear at the end of their respective sections. 
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2.0 Summarv of RFI Conclusions for AOC 61 1 

As part of the Zone F RFI, soil investigations were conducted at AOC 611. Dwrng the RFI, 

soil borings were advanced for the collection and analysis of surface and subsurface soils to 

determine if there were any irnpac ts from the former automotive hobby shop operations. 

Figure 2-1 illustrates the site and the RFI sample locations within this area. 

Surface soil analytical results for all parameters were screened against their respective 

residential risk-based concentrations (RBCs) (based on U.S. Environmental Protection 

Agency [EPA] Risk Based Concentration Table, Janua y-June 1996). The surface soil analytical 

results for inorganic parameters were additionally screened against their respective 

background reference concentrations (BRCs) developed in the Zone F RFI Report, Revision 0. 

Subsurface soil sample analytical results for all parameters were screened against their 

respective generic SSLs (dilution attenuation factor [DAF] = 20, based on EPA Soil Screening 

Guidance: Technical Background Document, May 1996). The subsurface soil analytical results 

for inorganic parameters were additionally screened against the respective BRCs. Because 

COPCs were detected during the confirmation sampling event, the scope of the 

investigation work at AOC 611 was expanded to include additional sampling analysis. 

The first phase of the investigation was conducted on September 24,1996, and included 

four soiI borings from which surface and subsurface soil samples were collected and 

analyzed. To further assess COPCS detected during the first phase, a second phase of the 

investigation was conducted on January 9,1997, which included collecting surface and 

subsurface samples from three soil borings for laboratory analysis. 

2.1 Surface Soil 
Surface soil samples (0 to 1 foot below ground surface [bgs]) collected from borings 

F611SB001 to F611SB004 during the first phase of the investigation were analyzed for 

metals, semivolatile organic compounds (SVOCs), volatile organic compounds (VOCs), and 

pH. Surface soil samples collected from borings F611SB005 to F611SB007 during the second 

phase of the investigation were analyzed for metals and SVOCs. Additional soil samples 

(duplicate sample) collected from F611SB007 were analyzed for pesticides/polychlorinated 

biphenyls (PCBs), herbicides, SVOCs, VOCs, metals, dioxins, OP-pesticides, cyanide, and 

hexa-chrome. 
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VOCs, pesticides, herbicides, and dioxins concentrations were below their residentiaI RBCs. 

BEQs-more specifically benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

dibenz(a,h)anthracene and indeno(l,2,3-c,d)p yrene-were detected above their residential 

RBCs in the surface soil samples collected from F611SB002 and F611SB006. Aroclor-1260 

was detected at a concentration exceeding its residential RBC in the duplicate soil sample 

collec ted from F611SB007. Surface soil pH results ranged from 5.39 standard units (SU) at 

Arsenic, cadmium, copper, mercury, and lead were detected at concentrations exceeding 

their respective residential RBCs and BRCs in the surface soil samples collected from 

F611SB002. Mercury, chromium, and lead concentrations also exceeded the screening 

criteria in the surface soil samples collected from F611SB001, F6llSB005, and F611SB007, 

respectively. Iron was detected at concentrations exceeding its residential RBC in the 

samples collected from F611SB002 through F611SB007. 

The Zone F R F I  Report, Revision 0 idenhfied BEQs, Aroclor-1260, arsenic, cadmium, 

chromium, copper, lead, and mercury as COPCs in the surface soil. No other surface soil 

COPCs were identified. 

Subsurface Soil 
Subsurface soil samples (3 to 5 feet bgs) collected from borings F611SB001 to F611SB004 

during the first phase of the investigation were analyzed for metals, SVOCs, VOCs, and pH. 

Subsurface soil samples collected from borings F611SB005 to F611SB007 during the second 

phase of the investigation were analyzed for metals and SVOCs. 

No SVOCs or VOCs were detected at concentrations above the SSLs in the subsurface soil 

samples. Arsenic and mercury concentrations exceeded their respective SSLs and BRCs in 

the soil samples collected from F611SB002. Subsurface soil pH results ranged from 4.47 SU 
at F611SB004 to 7.84 SU at F611SB002. 

The Zone F RFl Report, Revision 0 did not identify any COPCs for subsurface soil at AOC 
611. 

Groundwater 
A separate groundwater quality assessment was not considered necessary by the BCT as 

part of the RFI. Groundwater in the vicinity of the site was evaluated as part of the RFI for 
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AOC 609 and as part of the evaluation of the fuel release from underground storage tanks 

(USTs) at Building 1346, a former gasoline station. 

2.4 Human Health Risk Assessment 
In Section 10.6.5 of the Zone F RFI Report, Revision 0, the human health risk assessment 

(HHRA) identified BEQs, Aroclor-1260, arsenic, chromium, copper, lead and mercury in 

surface soil as COCs for the unrestricted land use scenario. Arsenic and BEQ concentrations 

were identified in the industrial soil pathway (future site worker scenario) as COCs for 

AOC 611. The soil-to-groundwater and groundwater-to-surface water pathways were 

determined to be invalid or insignificant. Therefore, no COCs were identified for subsurface 

soil at AOC 611. 

2.5 Conclusions and Recommendations 
The Zone F RFI Report, Revision 0 recommended that a corrective measures study (CMS) be 

conducted for the surface soil COCs (BEQ, Aroclor-1260, arsenic, chromium, copper, lead, 

and mercury concentrations for unrestricted land use) identified at AOC 611. 
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3.0 Summary of Interim Measures and USTlAST 
2 Removals at AOC 61 1 

There were no USTs/aboveground storage tanks (ASTs) located at AOC 611. In October 

1997, the Environmental Detachment Charleston (DET) performed an IM to remove soil 

containing arsenic and polycyclic aromatic hydrocarbons (PAHs) as a contaminant source 

control measure prior to completion of the RFI. Surface soils were excavated to address 

PAH and arsenic detected at borings F611SB001, F611SB002, F611SB006, and F611SB007. 

Confirmatory soil samples were collected from the base and side walls of the excavation for 

laboratory analysis of RCRA metals and PAHs. A sample of the affected soil was also 

collected for waste characterization analysis. Excavation activities did not encroach onto 

Beatty and Borie Streets. Figure 3-1 depicts the extent of the excavation and the sampling 

locations. A copy of the Completion Report: Interim Measure for AOC 611, Naval Base 

Charleston, Charleston, SC (DET, 1998) is included in Appendix A. 

3.1 Excavation of Contaminated Material 
On October 10,1997, an area approximately 75 ft by 100 ft was excavated to approximately 1 

foot bgs. Six soil samples were collected from the excavation and submitted for laboratory 

analysis. The analytical results indicated arsenic and benzo(a)p yrene concentrations 

exceeding the screening criteria in the samples collected at locations F611S0004 and 

F61150007, respectively. (Note that the sample IDS used for the IM are the same as the 

sample IDS used for RFI samples but they were not collected at the same locations as the 

RFI samples; see Figure 3-1 for IM sample ID locations). An additional area of soil 

approximately 2 ft by 2 ft was excavated to approximately 1 foot bgs in the area of these two 

sampling locations. Two additional confirmatory soil samples were collected and analyzed 

for RCRA metals and PAHs. The laboratory analytical results indicated metals and PAH 

concentrations were below the screening criteria. 

3.2 Additional Soil Sample Analytical Results 
During the excavation confirma tory soil sampling, the DET observed a strong pe troleurn 

odor in the sample collected from location F6llS0004. An additional soil sample was 

collected and analyzed for total petroleum hydrocarbon (TPH). The laboratory analytical 

results identified a TPH concentration of 28,500 parts per million (ppm). There were no 
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PAHs detected at concentrations exceeding their residential RBCs in the soil sample 

collected from the sampling location (F611S0004). The excavation of soil impacted by 

petroleum hydrocarbons was not part of this IM's scope of work. 

Conclusions 
On November 12,1997, the DET completed the excavation and backfilling activities. 

Approximately 280 cubic yards (y3) of soil was excavated from AOC 611. The excavated 

material was characterized as non-hazardous and transported to Oakridge (Chambers) 

Landfill in Dorchester County, South Carolina. Confirmatory soil sample analytical results 

indicated that arsenic and PAH concentrations were below the applicable screening criteria. 

The excavation was subsequently raked and groomed to prevent erosion. 
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4.0 Summary of Additional Investigations 

From October to November 1999, EnSafe continued the RFI investigations with the third 

phase of soil sampling. The additional soil samples were collected from nine borings to 

delineate COPCs identified in the surface soils; to develop site-specific SSLs by synthetic 

precipitation leaching procedure (SPLP) analysis and total organic carbon (TOC) content of 

soils; and to address comments received from SCDHEC on the Zone F RFI Report, Revision 0. 

An additional soil sampling event (phase four) was conducted in June 2001 by CH2M-Jones 

to further delineate PAH, PCB, and lead detected in the surface and subsurface soil. Soil 

samples were collected from eight additional boring locations within the vicinity of AOC 

611. 

The analytical results of the surface and subsurface soil samples collected from the 

additional investigations were screened against the range of Zones F and G (grid-based) 

background samples, and then compared to the EPA Region I11 residential RBCs (EPA Risk- 

Bnsed Concentration Table, October 2000) at carcinogenic target level of 1 in a million and 

noncarcinogenic hazard index (HI) at 0.1 (HI=O.l), and generic SSLs (using a DAF = 1 for 

VOCs and DAF = 10 for other parameters, based on the EPA's Soil Screening Guidance: 

Technical Background Document, July 1996). Inorganic and PAH analytes detected above the 

(grid-based) background sample range and their RBCs or SSLs were considered COPCs. 

Other SVOC, VOC, PCB, and pesticide concentrations detected were screened against their 

RBCs and SSLs (where established) dnd were considered COPCs if their concentrations 

exceeded the screening criteria. The data from the additional investigations are summarized 

in this section. The analytical data tables for all results and the data validation summary 

reports are provided as Appendices 0 and C, respectively. 

4.1 Phase Three Soil Sampling and Analysis 
During the third phase of the investigation of AOC 611 from October to November 1999, 

EnSafe installed seven borings (F611SB008 through F611SB014) south of AOC 611, across 

the intersection of Borie and Beatty Streets, and resampled at previous boring locations 

F611SB001 and F611SB002. The sampling locations are depicted in Figure 4-1. 

4.1 .I Surface Soil 
Surface soil samples (0 to 1 foot bgs) were collected from the new borings and analyzed for 

metals. Additional soil samples were collected from borings F611SB001 and F611SB002 for 
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analysis of SPLP metals, cyanide and SPLP cyanide, PCBs and SPLP PCBs, pesticides and 

SPLP pesticides, SVOCs and SPLP SVOCs, VOCs and SPLP VOCs, and TOC. 

No PCBs, pesticides, cyanide, or VOCs were detected in the surface soil samples collected 

during the third phase of the investigation. No SVOCs were detected at concentrations 

exceeding the screening criteria. 

Mercury detected in the surface soil sample collected from boring F611SB008 exceeded its 

residential RBC, SSL, and background range. Therefore, mercury was identified as a COPC 

in surface soil. No other metals were detected at concentrations exceeding the screening 

criteria. A summary of the detected analytes in the surface soils, along with applicable 

screening criteria, is presented on Table 4-1. 

4.1.2 Subsurface Soil 
Analytes detected in the subsurface soil samples (3 to 5 feet bgs) during phase three of the 

investigation (F611SB008 through F611SB014, F611SB001, and F611SB002), along with 

applicable screening criteria, are presented in Table 4-2. Subsurface soil samples collected 

from F611SB008 through F611SB014, F611SBOO1, and F611SB002 were analyzed for metals. 

Additional soil samples collected from F6llSB001 and F611SB002 were analyzed for SPLP 

metals, cyanide and SPLP cyanide, PCBs and SPLP PCBs, pesticides and SPLP pesticides, 

SVOCs and SPLP SVOCs, VOCs and SPLP VOCs. 

No VOCs, BEQs or other SVOCs, PCBs, pesticides or cyanide were detected in the 

subsurface soil samples collected from the borings installed at AOC 611. Selenium and 

thallium were detected at concentrations exceeding their respective SSLs and grid-based 

background ranges at boring location F611SBOll. Tin was detected at a concentration 

exceeding its background range in the sample collected from boring F61ZSB009. No other 

inorganic concentrations exceeded the screening criteria. Therefore, selenium, thallium and 

tin were identified as COPCs in the subsurface soil at AOC 611. 

Phase Four Soil Sampling and Analyses 
An additional eight borings (F611SB017 through F611SB024) were performed in June 2001 

(phase four) by CH2M-Jones surrounding and within the IM excavation area to verlfy PCB 

and metals concentrations. The sampling locations are depicted in Figure 4-1. 

4.2.1 Surface Soil 
Surface soil samples (0 to 1 foot bgs) collected from borings F611SB017 through F611SB019 

were analyzed for lead. Surface soil samples were also collected from F611SB017 through 
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F611SB021 and analyzed for PCBs. Additional surface soil samples were collected from 

boring locations F611SB017 and F61lSB018 for PAHs analyses. 

No PCBs were detected in the surface soil samples collected from the borings. Lead and 

PAHs concentrations were detected at levels below the screening criteria. Therefore, no 

COPCs were identified from Phase IV of the investigation of surface soil at AOC 611. The 

analytes detected, alvng with applicabIe screening criteria, are presented in Table 4-3. 

4.2.2 Subsurface Soil 
Lead anaIyses were performed on the subsurface soil samples (3 to 5 ft bls) collected from 

borings F611SB017 through F611SB019. Subsurface soil samples collected from borings 

F611SB022 through F611SB024 (collected from depths of 1 to 2 ft bls, the base of the IM 

excavation) were analyzed for PCBs. 

No PCBs were detected in the subsurface soil samples collected from the borings. Lead 

concentrations were detected in the soil samples at levels below the screening criteria. 

Therefore, no COPCs were identified during Phase IV of the investigation of subsurface soil 

at AOC 611. The analytes detected, along with applicable screening criteria, are presented in 

Table 4-4. 

4.3 Groundwater Sampling and Analysis 
During previous scoping activities for completing the Zone F RFI Report, Revision 0 (EnSafe, 

1997), which resulted in the approved Zone F RFI Work Plan Addendum (CH2M-Jones, 2001), 

the Zone F scoping team agreed to review the results of groundwater sampling and analysis 

at monitoring well F609GW001, which is located close to AOC 611, as an indicator of 

groundwater quality at this site. However, groundwater flow direction has been determined 

to be in a south-southwesterly direction (see the RFI Report Addendurnfor AOC 609, Zone F, 

Revision I ICH2M-Jones, 20011) in tkus area. Therefore, groundwater from three monitoring 

wells surrounding AOC 611, F609GW001, FSMEGW003, and FSMEGW007, is used to help 

characterize the site. 

Table 4-5 presents the results of parameters detected in groundwater. The historic as well as 

recent RFI data are presented from monitoring wells F609GW001, FSMEGW003, and 

FSMEGW007. Except for a single detection of 4-nitrophenol (FSMEGW003: 3.0 pg/L), which 

was below the RBC (290 pg/L), no organic parameters were detected in the samples. All 

detected inorganic parameters were below the applicable MCLs (or RBCs if no MCL exists), 

and are within the range of background concentrations detected in grid wells in combined 

Zones F and G. Based on these results, no groundwater COPCs were identified at AOC 611. 
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TABLE 4-1 
Analytes Detected in Surface Soil - Phase Three lnvest~gation 
RFt Report Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Background 
Soil to (Grid-Based) 

Groundwater Residential Sample 
Date SSL Soil R B C ~  Concentration 

Parameter Location Unit Concentration Collected (DAF=f 0)' (HI=0.1) Rangec 
Metals 

Aluminum F611 SB001 mg/kg 2680 = 1011411999 NL 7,800 2,910 - 19,400 

Antimony F611 SB001 mg/kg 0.26 J 1011411999 0.065~ 3.1 0.50 - 5.7 

F611 SB002 0.44 J 10/14/1999 

F611 SB008 0.67J 1011611999 

F611 SB009 0.62 J t011411999 

F611SBOlO 0.36 J 1011 611 999 

F611SBO11 0.37 J 1011 611 999 
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TABLE 4-1 
Analytes Detected in Surface Soil - Phase Three lnvest~gation 
RF/ Report Addendum, AUC 61 1, Zone F, Charleston Naval Complex 

Background 
Soil to (Grid-Based) 

Groundwater Residential Sample 
Date SSL Soil R B C ~  Concentration 

Parameter Location Unit Concentration Collected (DAF=lO)" (HI=O.?) RangeC 
Earlurn F611 SBO11 mgkg 12.5 J 10/16/1999 

Beryllium F611 SB002 mdkg 

F611 SB008 

F61 IS6009 

F611SB010 

F611 SBO11 

F611 SBOi 2 

F611SB013 

F611 SB014 

Chromium, total F611 SB001 rngfkg 

F611 SB002 

F611 SB008 

F611 SB009 

F611SB010 

F611SBO11 

F611 SB012 

F611SB013 

10/14/1999 19 12000 (111) 6 3 - 39 

10114l1999 23 (IV) 

10/16/t999 

1011411999 

1011 611 999 

10116/1999 

1111511999 

11/15/1999 
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TABLE 4-1 
Analytes Detected in Surface Soil - Phase Three Investigation 

RFl Reporl Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Background 
Soil to (Grid-Based) 

Groundwater Residential Sample 
Date SSL Soil R B C ~  Concentration 

Parameter Location Unit Concentration Collected (DAF=IO)' (HI=0.1) RangeC 
Chromium, total F611SB014 mg/kg 27.7 J 1111 511999 

Cobalt F611 SB001 mg/kg 

F611 SB002 

F611 SB008 

F611SB009 

F611 SB010 

F611 SBOl1 

F611 SB012 

F611SB013 

Copper 

Lead 
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TABLE 4-1 
Analytes Detected in Surface Soil - Phase Three Investigation 
RFI Report Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Background 
Soil to (Grid-Based) 

Groundwater Residential Sample 
Date SSL Soil R B C ~  Concentration 

Parameter Location Unit Concentration Coliected (DAF=I 0)' (Hk0.1) RangeC 
Lead F611 SB008 mdkg 8 7 8 =  10/16/1999 

Magnesium F611SB001 mg/kg 286 J 10114/1999 NL NL 323 - 5,280 

F61l SB002 435 J 10/14/1999 

F611 SB008 916= 10/16/1999 

F6 1 1 SB009 1240J 10/14/1999 

F611 SBO10 759 = 101f 611999 

F611SBO11 798 3 1011 6/1999 

F611SB012 1020 J 1111 5/1999 

Manganese F611 SB001 mg/kg 

F611 SB002 

F611 SB008 

F611 SB009 

F611SBO10 

F611SBO11 

F611SB012 

F611 SB013 

F611 SB014 

Mercury 
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TABLE 4-1 
Analytes Delected in Surface Soil - Phase Three Investigation 
RFI Report Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Background 
Soil to (Grid-Based) 

Groundwater Residential Sample 
Date SSL Soil R B C ~  Concentration 

Parameter Location Unit Concentration Collected (DAF=lOr (HkO.1) RangeC 
Mercury F611 SB014 mglkg 0.33 = 1 1/15/1999 

Nickel F611 SB001 mglkg 1 .O J 1011 411999 65 160 2 0 - 27 
F611 SB002 1.4 J 1011 411 999 

Selen~um F61 IS0003 mgtkg 0.30 J 10/14/1999 2.5 39 0.44 - 1.4 

F611 SB002 0.40 J 10/14/1999 

F611 SBOOB 1.10 = 10/16/?999 

Sodium 
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TABLE 4-1 
Analytes Detected in Surface Soil - Phase Three Investigation 
RFI Repori Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Background 
Soil to (Grid-Based) 

Groundwater Residential Sample 
Date SSL Soil R B C ~  Concentration 

Parameter Location Unit Concentration Collected (DAF=lO)' (HI=0.1) ~ange'  
Sod~um F611SB008 mg/kg 131.0 J 10/16/1999 

Zinc 
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TABLE 4-1 
Analytes Detected in Surface Soil - Phase Three lnvestigatlon 

RFI Report Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Background 
Soil to (Grid-Based) 

Groundwater Residential Sample 
Date SSL Soil R B C ~  Concentration 

Parameter Location Unit Concentration Collected (DAF=~ 0)' (HI=o.I) Rangec 
svocs 

phthatate 

Concentrations outlined and in bold text exceed the background (grid-based) reference concentration range and the RBC 
or SSL. 

a Soit to groundwater SSLs were obta~ned from the EPA Soil Screening Guidance: Technical Background Document, 
EPN540IR-951128, July 1996. 
Residential RBCs (HI=0.1 for non-carcinogens) were obtained from the Region I11 RBG Table. October 5. 2000 
(http~llwww.eps.gov/reg3hwmd/risWtiskmenu.html) 
Surface soils Background (grid-based) reference concentration range is a combined range of Zones F and G (grid-based) 
sample concentrations. Based on the limited number of samples in each Zone's data set. 
SSL's for copper, antimony and manganese were obtained the Region Ill RBC Table (HI=0.1 for non-carc~nogens), 
October 5, 2000 (http://www.eps.gov/reg3hwmd~risk/riskmenu.html). 
Resldentlal RBC for lead and mercury were obtained from the EPA Soil Screening Guidance: Technical Background 
Docum~nt, E PN540IR-95/128, July 1996. 

- - chemical detected at concentration shown 
DAF d~lution attenuation factor 
J chemical concentration is estimated 
N L no limit 
RBC risk based concentration 
SSL soil screening level 
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TABLE 4-2 
Analytes Detected in Subsurface Soil - Phase Three lnvestigat~on 
RFI Report Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Background 
(Grid-Based) 

Soil to Sample 
Date Groundwater Concentration 

Parameter Location Unit Concentration Collected SSL (DAF=~ 0)' I?angeb 

Aluminum F611 SB001 mg/kg 15,900 = 10/14/1999 N L 2,630 - 36,800 

Antimony F611 St3001 mglkg 0.94 J 10/14/1999 0.65~ 0.22 - 23' 
F611 SB002 0.95 J 10/14/1999 

F611 SB008 0.58 J 10/16/1999 

F611 SB009 0.70 J 10/14/1999 

F611 SBOI 0 0.45 J 10/1 6/1999 

FBI 1 SBO11 1.20 J 10/16/1999 

Arsenic F611 SB001 rnglkg 

F611SB002 

F6 1 1 SB008 

F6 1 1 SB009 

F611 SB010 

F611 SBO11 

F611 SB012 

F611 SB013 

F611SB014 

Barium F611 SB001 mglkg 24.3 = 10/14/1999 800 

F611 SB002 22.8 = 1011 411 999 
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TABLE 4-2 
Analytes Detected in Subsurface S ~ i l  - Phase Three Investigation 
RFI Report Addendum, AOC 61 1,  Zone F, Charleston Naval Complex 

Background 
(Grid-Based) 

Soil to Sample 
Date Groundwater Concentration 

Parameter Location Unit Concentration Collected SSL (DAF=IO)' ~ange"  

Barium F611 SB008 mglkg 12.6 J 1011 611 999 

Beryllium F611 SB001 mglkg 0.17 J 10/14/1999 31.5 0.22 - 2.4 

Calcium F611 SB001 rnglkg 695 J 1011 411 999 N L 1,040 - 127,000 

F611 SB002 1740 J 1011 411 999 

F611 SBOO8 1330 = 1011 6/1999 
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TABLE 4-2 
Analytes Detected in Subsutface Soil - Phase Three Investigation 
RFI R e p  Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Parameter Location Unit Concentration 

Chromium, Total F611 SB001 mglkg 26.9 J 

F611 SB002 29.1 J 

F611 SB008 23.7 = 

F61 t SB009 37.8 J 

F611 SB010 26.8 = 

F611 SBO11 40.7 J 

F611 SB012 26.4 J 

F611 SB013 16.0 J 

F611 SB014 24.0 J 

Cobalt 

Copper F611 SB001 

F611 SB002 

F6t f SB008 

F611 SB009 

F611 SBO10 

F611 SBOl 1 

F611SB012 

F611 SB013 

Background 
(Grid-Based) 

Soil to Sample 
Date Groundwater Concentration 

Collected SSL (DAF=~ 0)' Ftangeb 

10/1411999 19 7.4 - 65 

10/14/1999 

1011 611 999 

f O/t411999 

10/1611999 

1011 611 999 

1 111 5/1999 

1111511999 

11/15/1999 
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TABLE 4-2 
Analytes Detected in Subsurtace Soil - Phase Three /nvestigation 
R N  Report Addendum, AOC 61 1,  Zone F, Charieston Naval Complex 

Parameter Location Unit Concentration 

Copper F611 SB014 mglkg 13.2 = 

l ron F611 SB001 mglkg 

F611 SB002 

F611 SB008 

F611 SB009 

F611 SBO10 

F611 SBO11 

F611 SB012 

F611 SB013 

F611 SB014 

Lead F611 SBO01 

F611 SB002 

F611 SB008 

F611 SB009 

F611SBO10 

F611 SBOll 

F611SB012 

F611 SB013 

F611 SB014 

Magnesium F611 SB001 mglkg 1,110 J 

F6 1 1 SB002 1,250 J 

F611 SB008 1,300 = 

F611 SB009 3,020 J 

F611 SB010 1,270 = 

F6i 1 SB011 3,580 J 

F61 lSBO12 1.410 J 

Background 
(Grid-Based) 

Soil to Sample 
Date Groundwater Concentration 

Collected SSL (DAF=~ o ) ~  ~ a n g e ~  
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TABLE 4-2 
Analytes Detected in Subsurface Soil - Phase Three Investigation 
RFl Reporf Addendum, AOC 61 1 ,  Zone F, Charleston Naval Complex 

Parameter Location Unit Concentration 

Magnesium F611 SB013 mglkg 785 J 

Manganese F611 SB001 mglkg 

F611 SB002 

F611 SB008 

F611 SB009 

F61 tSB010 

F611 SBOl 1 

F611 S8012 

F611 SB013 

F611 SB014 

Mercury F61l SB002 mglkg 0.11 = 

F611 SB008 0.09 J 

F611 SB009 0.13 = 

F611 SBO11 0.65 J 

F611 SB014 0.41 = 

F611 SB001 mglkg 

F611 SB002 

F611 SBOOS 

F611 SB009 

F611 SBO10 

F611 SB011 

F611 SB012 

F611SB013 

F611 SB014 

Soil to 
Date Groundwater 

Collected SSL (DAF=10)' 

11/15/1999 

Background 
(Grid-Based) 

Sample 
Concentration 

~ a n ~ e ~  
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TABLE 4-2 
Analytes Detected in Subsurtace Soil - Phase Three Investigation 
RFI Report Addendum, AOC 61 1 ,  Zone F, Charleston Naval Complex 

Soil to 
Date Groundwater 

Parameter Location Unit Concentration Collected SSL (DAF=lO)a 

Potassium F611 SB00t mglkg 566 J 1011 411 999 N L 

Selenium F611 SBOOf 

F611 SB002 

F611 SB008 

F611 SB009 

F611 SBO10 

F611 SBOl 1 

FBI1 SB012 

F611SB013 

F61tSB014 

Background 
(Grid-Based) 

Sample 
Concentration 

~ a n g e ~  

195 - 3.790 
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TABLE 4-2 
Analytes Detected in Subsurface Soil - Phase Three Investigation 
RFI Reporl Addendum, AOC 61 1 ,  Zone F, Charleston Naval Complex 

Background 
(Grid-Based) 

Soil to Sample 
Date Groundwater concentration 

Parameter Location Unit Concentration Collected SSL (DAF=lO)= ~ a n g e ~  

Sodium F611 SB014 mg/kg 129.0 J 11/15/1999 

Thallium F611 SBO11 mglkg 

Tin F611 SB009 mg/kg /-I 1011 411 999 N L 1.1 - 2.9 

Vanadium F611 SB001 mglkg 36.4 = 1011411999 3,000 5.9 - 112 

F611 SBOl I 169.0J 10/16/1999 
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TABLE 4-2 
Analytes Detected in Subsurface Soil - Phase Three Investigation 
RFI Report Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Background 
(Grid-Based) 

Soil to Sample 
Date Groundwater concentration 

Parameter Location Unit Concentration Collected SSL (DAF=10)' I?angeb 

Concentrations outlrned and in bold text exceed the background (grid-based) concentration and the SSL. 

a Soil to groundwater SSLs were obtained from the EPA Soil Screening Guidance: Technical Background 
Document, EPAl5401R-951128, July 1996. 
Subsurface soil background (grid-based) reference concentration range is a range of Zones F and G 
(grid-based) concentrations. 
Due to lack of detects in data set (0) for Zones F and G, antimony concentrations were screened against 
the base wide background (grid-based) reference concentratlon range. 

d SSL's for copper, antimony and manganese were obtained the Reg~on Ill RBC Table (HI=0.1 for non- 
carcinogens), October 5 ,  2000 (http:llwww.eps.govlreg3hwmd/risk~riskrnenu.html). 

- - chemical detected at concentration shown 
DAF dilution attenuation factor 
J chemical concentration 1s estimated 
NL no lim~t 
SSL soil screening level 
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TABLE 4-3 
Analytes Detected m Surface Soil - Phase Four Investigation 
RFl Report Addendum, AOC 61 1 ,  Zone F, Charleston Naval Complex 

Background 
Soil to (Grid-Based) 

Groundwater Residential Reference 
Date SSL Soil R B C ~  Concentration 

Parameter Location Unit Concentration Collected (DAF=lOla (HI=0.1) RangeC 

Metals 

Lead F611 Sf3017 mg/kg 32.1 J 06/08/2001 400 400d 3.5 - 275 

svocs 
Phenathrene F611 SB017 mg/kg 0.0078 J 06/08/2001 NL 

Fluoranthene F611 SB017 mg/kg 0.0147 J 06/08/2001 420 

Pyrene F611 Sf3017 mg/kg 0.01 72 J 06/08/2001 420 

Benzo (g,h,i) F6t 1SB017 mg/kg 0.0143 J 06/08/2001 NL 

perlyene 

BEQ F611 SB017 mg/kg 0.0631 J 06/08/2001 NL 

Benzo (b) F611 SB017 mg/kg 0.263 J 06/08/2001 0.40 

fluoranthene 

Benzo (a) F611 SBO17 rnglkg 0.01 5 J 06/08/2001 0.80 

pyrene 

lndeno (1,224- F611 SB017 mglkg 0.0091 J 06/08/2001 1.4 0.87 0.525 

cd) pyrene 

Concentrations outlined and in bold text exceed the background (grid-based) reference concentration range and 
the RBC or SSL. 

'Soil to groundwater SSLs were obtained from Region Ill RBC Table. 
Res~dential RBCs (Hk0.1 for non-carcinogens) were obtained from the Region Ill RBC Table, October 5, 2000 
(http://www.eps.gov/reg3hwmd/r1sk/riskmenu.htrnl) 
Surface soils Background (grid-based) reference concentration range is a range of Zones F and G (grid-based) 
sample concentrations. PAH surface soil background (grid-based) reference concentrations is 2x the adjusted 
mean vatue as reported on Table 4-1 of the Background PAHs Study Report Technical lnfonnation for 
Development of Background BEQ Values, February 2001, CH2M-Jones. 
Residential RBC for lead was obtained from ingestion vatue in the EPA Soil Screening Guidance: Technrcal 
Background Document, EPA/540/R-951128, July 1996. 
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TABLE 4-3 
Analytes Detected in Surface Soil - Phase Four Investigation 
RFI Report Addendum, AOC 61 1 ,  Zone F, Charleston Naval Complex 

- - chemical detected at concentration shown 
BEQ Benzo(a)pyrene equivalent 
DAF dilution attenuation factor 
J chemical concentration is estimated 
NL no limit 
RBC risk based concentration 
SSL soil screening level 

BEQ Calculation Procedure: 

BEQ = Sum {TP x TEF) 
TP - target parameter 
TEF - toxicity equivalency factor, relative to benzo(a)pyrene 

Target Parameter TEF 
benzo(a)anthracene 0.1 
benzo(bjf1ouranthene 0.1 
benzo(k)flouranthene 0.01 
benzo(a)pyrene 1 .O 
chrysene 0.001 
Dtbenz(a,h)anthracene 1 .O 
1ndeno(l,2,3-cd)pyrene 0.1 

If there was no detection of the TP, half the TP detection limit was used 
If there was no detection of the all seven TPs, the BEQ = nondetect 
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TABLE 4-4 
Analytes Detecled in Subsurtace Soil - Phase Four Investigation 
RFl Addendum Report, AOC 61 1, Zone F, Charleston Naval Complex 

. -. 

Background 
(Grid-Based) 

Soil to Reference 
Date Groundwater Concentration 

Parameter Location Unit Concentration Collected SSL(DAF=~O)' ~ a n g e ~  

Lead F611 SB017 mglkg 8.53 J 06/08/2007 400 2.4 - 123 

F61 f SB019 11.3 J 06/08/2001 

Concentrations outlined and in bold text exceed the background (grrd-based) concentration and the SSL. 

" SSL for lead was obtained from the €PA Soil Screening Guidance: Technical Background Document, 
EPA/540/R-951120, July 1996. 
Subsurface soil background (grid-based) reference concentration range is a range of Zones F and G 
(grid-based) concentrations. 

- - chemical detected at concentration shown 
DAF dilution attenuation factor 
J chemical concentration is estimated 
SSL soil screening level 
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TABLE 4-5 
Detected Parameters in Groundwater 
RFI Repod Addendum, AOC 61 1, Zone F, Charlesion Naval Complex 

Concentration Date 
Parameter Location ( ~ 9 1  L) Quaiifier Sampled MCURBC? BRC Flangeb 

Organic Analytes 

Inorganic Analytes 

Aluminum F609GWOO1 

FSMEGW003 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 
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TABLE 4-5 
Detected Parameters in Groundwater 
RFI Report Addendum, AOC 61 1, Zone F, Charlesfon Naval Complex 

Parameter Location 
Concentration 

(~19/L) 

Calcium FSMEGW003 

Chromium, Total F609GW001 

FSMEGW003 

Cobalt 

Copper F609GW 001 
FSMEGW003 
FSMEGW007 

Cyanide FSMEGW003 

Iron F609GW001 

Lead 

Qualifier 

J 
- - 
- - 
- - 

J 
- - 

- - 
J 

- - 

J 
J 
J 
- - 

J 
J 
J 

J 
J 

J 
J 

J 

J 
J 

J 

J 

J 
- - 

J 
- - 

- - 
J 

J 
- - 
- - 
J 

- - 
- - 
J 

Date 
Sampled 

1111 311996 

0511 211 997 

09/05/1997 

11/21 11997 
1 111 311 996 

0511 411 997 

09/09/1997 

1 1/20/1997 

05120/1999 

0511 2'1 997 

09/05/1997 
1 111 311 996 

09/09/1997 

05/20/1999 

0511 2'1997 
09/05/1997 

11/21/1997 

1111 311996 

0511 411 997 

09/09/1997 

1 1120/1997 

1011 2'1999 

0511 2/1997 
09/09/1997 

1 It1 311 996 

05/20/1999 
10/12/1999 

1 111 311 996 
05/1 211 997 

09/05/f 997 
11/21/1997 

1111 311996 
0511 411 997 

09/09/1997 

1 1 /20/t 997 

05120/1999 

05/12/1997 

1 111 311 996 

MCURBCd BRC Ftangeb 

N L 29,700 - 294,000 

AOCGIlZFRFIRAREVl DOC 



RFI REPORTADOENDUM, AOC 61 1, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
NOVEMBER 2001 

TABLE 4-5 
Detected Parameters in Groundwater 
RFI Report Addendum, AOC 61 1,  Zone F, Charleston Naval Complex 

Concentration 
Parameter Location (IJglL) Qualifier 

Date 
Sampled MCURBC? BRC ~ a n g e ~  

Magnesium F609GW001 

FSMEGW003 

Manganese 

Mercury 

Nickel 

Potassium F609GW001 

FSMEGW003 
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TABLE 4-5 
Detected Parameters in Groundwater 
RFI Reporf Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Parameter Location 

Selen~um F609GW001 

FSMEGWOO3 

Srlver FSMEGW007 

Sodium F609GW00 1 

Vanadium 

Zinc FSMEGW003 

Concentration Date 
(IJgIL) Qualifier Sampled MCURBCa BRC ~ a n ~ e ~  

a RBCS are listed in italics where no primary MCL exists. Tap water RBCs are listed in EPA Region HI RBC 
(October 2000) lable. 
b BRC ranges are combined Zones F and G grid well concentrations as presented in the Revision 1 Technical 
Memorandum: A Summary of  Inorganic Chemical Concentrations ~n Background Soil and Groundwater at the CNC 
(CH2M-Jones, November 2001). 
pg/L Micrograms per liter 
= Analyte was detected at concentration shown. 

.I Analyte is reported at an estimated concentration. 

NL Not listed 
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5.0 COPCICOC Refinement 

In the Zone F RFI Report, Revision 0 (EnSafe, 1997), BEQs, aroclor-1260, arsenic, chromium, 

copper, lead, and mercury in the surface soil were identified as COCs at the site, under an 

unrestricted (residential) land use scenario. Initial screening of the data from the additional 

investigations identified mercury as a COPC in surface soil, and selenium, thallium, and tin 

as COPCs in subsurface soil at the site. These chemicals are further evaIuated in the 

following sections. 

Surface Soil 

5.1 .I BEQs, Aroclor-1260, Arsenic, Copper, and Lead 
BEQ, aroclor-1260, arsenic, copper, and lead concentrations that were detected above their 

respective screening criteria during the RFI were collected from sample locations F611SB002, 

F611SB006, and F611SB007. An IM was conducted in October 1997, following the initial RF1, 

in which soil containing PAI-Is and arsenic was excavated in the area within and 

surrounding borings F611SB002, F611SB006, and F611SB007 (refer to Figure 3-1 of this 

report) and disposed of off site. Confirmation soil samples collected upon completion of the 

excavation activities by CH2M-Jones indicated that arsenic, copper, lead, SVOC, and PCB 

concentrations were not present above the site screening criteria. Thus, these parameters do 

not warrant further investigation at AOC 611. 

5.1.2 Chromium 
Chromium was detected in one of the original surface soil samples collected (F611SB005) at 

a concentration of 61.4 milligrams per kilograms (mg/ kg), exceeding the RFI screening 

criterion (Zone F BRC) of 39 mg/kg. Chromium has been detected in background (grid) 

samples at concentrations as high as 567 rng/kg (Zone E), 114 mg/kg (Zone H), and 74 

mg/kg (Zone B). Thus, the detected levels of chromium at AOC 611 are well within the 

range of background samples, and chromium is not considered a COC for this site. 

5.1.3 Mercury 
Surface soil at the site that had been sampled during the earlier RFI field effort, and was 

reported as having elevated concentrations of mercury (at sample locations F611SB001 and 

F611SB002), was removed during the soil excavation IM. Subsequent re-sampling of surface 

soils at these boring locations had no detectable mercury concentrations. 
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Mercury concentrations detected in the surface soil sample collected from F611SB008 (15.7 

mg/kg) exceeded the combined Zones F and G background range and the residential RBC 

(2.3 mg/kg, HI=O.l), but was well below the residential RBC of 23 mg/kg, at HI=l.O. Thus, 

mercury is not a concern for human exposure. 

Mercury detected in subsurface soil, including the sample collected at F611SB008 (0.09 J 

mg/kg), had concentrations below the generic mercury SSL (1 mg/kg; DAF=10). Mercury 

was not detected above the MCL in groundwater samples collected from FSMEGW003, 

FSMEGW007, or F6WGW001. These data indicate that downward migration and leaching of 

mercury is not occurring. 

Other surface soil samples collected from the additional borings advanced during the RFI 

had mercury concentrations within the range of background levels, and below other 

screening criteria. 

Metallic (or elemental) mercury has a high vapor pressure as compared to other metals; 

thus, it can readily volatilize, particularly in warm weather. Microbes can form methylated 

mercury, which enhances the evaporative loss of mercury. The mercury detected in a 

limited portion of AOC 611 will Jikely reduce in concentration over time due to 

volatilization. 

Based on the infrequent detections of mercury indicating that it is not widely present at the 

site, the lack of downward leaching into subsurface soil or groundwater, its presence at the 

site at concentrations below the residential RBC (HI=1.0), and its propensity to volatilize 

over time, mercury at  the site does not represent a significant threat to human health or the 

environment, and is not considered a COC. 

Subsurface Soil 
Selenium, thallium, and tin were identified as subsurface soil COPCs at AOC 611, based on 

exceedance of the generic SSL and background range. These are parameters are further 

evaluated below. 

5.2.1 Selenium 
The maximum detected concentration of selenium in subsurface soil at the site is 2.7 mg/kg, 

which is slightly above the generic SSL (DAF=10) of 2.5 mg/kg, and above the range for 

background soil samples in Zones F and G (0.4 to 1.7 rng/kg). The range of selenium in 

base-wide background samples is 0.34 to 3.8 mg/kg (CH2M-Jones, 2001). Thus, the 

selenium concentrations at AOC 611 are within the range of base-wide background samples. 

AOC61lZFRFIRAREVl DOC 5-2 
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In addition, selenium was not detected in groundwater samples above the MCL in 

monitoring wells FSMEGW003, FSMEGW007, or F609GW001, indicating that leaching of 

selenium to groundwater is not occurring. Based on these considerations, selenium is not 

considered a COC at AOC 61 1. 

5.2.2 Tin 
The maximum tm concentration detected in subsurface soil at AOC 611 is 6.1 mg/kg. The 

range of tin detected in base-wide background samples is 0.64 to 20 mg/kg (CH2M-Jones, 

2001). Thus, the tin concentrations at AOC 611 are well within the range of base-wide 

background concentrations. Therefore, tin is not considered a COC at AOC 611. 

5.2.3 Thallium 
The thallium concentration detected in the subsurface sample collected from F611SBO11 (2.1 

mg/kg) was above the base-wide background concentration range of 0.36 to 1.9 mg/kg. 

Thallium was detected in subsurface soil samples collected from two other locations, 

F611SB006 and F611SB007, which were installed during the initial RFI. The thallium 

concentrations detected in these samples (0.78 J and 0.87 J mg/ kg, respectively) were well 

within the base-wide background concentration range. Thallium was not detected in other 

subsurface soil samples at this site. 

The thallium concentration (2.1 mg/kg) detected in subsurface soil at boring F61lSBOl1 

appears to be most likeIy part of the natural variation and range of thallium in the CNC 

background. Thallium was detected in only one surface soil sample at a concentration of 

0.51 J mg/kg. This relative lack of detections of thallium in surface and subsurface soil 

indicates that a source are of thallium is not present at this site. 

A generic SSL for thallium (DAF=10), based on the EPA SSL Guidance Document, is 

calculated as: 

SSL = (DAF) x Target Groundwater (GW) Concentration x [Kd + (P,f + Pd H)/Db], where 

Target GW concentration is the MCL (0.002 milligrams per liter [mg/L] for thallium). 

Kd is the partition coefficient ( a value of 71 is used for thallium in the SSL Guidance 

Document), 

P,fis the water-filled soil porosity (default value is 0.30), 

Pdis the air-filled soil porosity (default vaIue is 0.134), 

H is Henry's constant (default value of 0 for inorganics such as thallium), and 

AOCGl IZFRFIRAREVl DOG 
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DL, is the soil bulk density (default value of 1.5). 

Based on the default values used in the EPA SSL Guidance Document (1996), a generic SSL 

for thallium (DAF=10) is calculated as 1.4 mg/kg. 

Based on the detected values for thallium at the site and using a value of half the detection 

limit for the non-detect values, an average thallium concentration for the site soil of 0.33 

mg/kg is calculated, with the average surface soil concentration of 0.21 mg/kg and an 

average subsurface soil concentration of 0.46 mg/kg. Table 5-1 presents a summary of 

thallium concentrations for site samples. These values are well below the generic SSL value 

(DAF=10) of 1.4 mg/ kg. Thus, thallium concentrations at the site do not represent a 

significant threat to groundwater. Based on these considerations, thallium is not considered 

a COC at this site. 

COC Identification 
Based on the preceding discussion, no COCs are identified at AOC 611. This site is 

recommended for NFA. 

AOCGIIZFRFIRARNI DOC 
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TABLE 5-1 
Thallium Concentrations in Soil Samples at AOC 61 1 
RFI Report Addendum, AOC 61 1, Zone F, Charleston Naval Complex 

Sample Location Result Qualifier 

Surface Soil 

61 1 88003 0.42000 UJ 

61 1 SB004 0.40000 UJ 

61 1 SB005 0.38000 U 

61 158006 0.40000 U 

61 188007 0.51 000 J 

61 1 SB008 0.21 000 UJ 

6 t  lSB010 1.1 0000 UJ 

611SB011 0.25000 UJ 

61 1SB013 0.21 000 U 

61 1 56002 0.20000 U 

61 1SBO01 0.40000 UJ 

61 1 SB001 0.1 9000 U 

61 1 SB002 0.41 000 UJ 

61 IS6014 0.23000 U 

Subsurface Soil 

F611 Sf3008 

F611 SB003 

F6 1 1 SB004 

F611 SB005 

F61 ISBOO6 

F61 IS6014 

F611 SBO10 

F611 SBO11 

F611 SB007 

F611 SB002 

F611 SBO01 

F611 SBO01 

F611 SB002 

F611SB013 

1 
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6.0 Summary of Information Related to Site 
Closeout Issues 

6.1 RFI Status 
The Zone F RFI Report, Revision 0 addressed SWMUs/AOCs within the CNC, including 

AOC 611. At the conclusion of the RFI report, the BCT did not consider the investigation to 

be complete for this site, and their subsequent Zone F RFI Workplan Addendum (EnSafe, 2000) 

proposed additional sampling. Reports, comments, and responses made by SCDHEC 

following the Zone F RFI Report, Revision 0 confirmed that additional sampling was needed. 

A copy of the responses to SCDHEC comments on the Zone F RFI Report, Revision 0 and the 

Zone F RFI Workplan Addendum for this site are provided as Appendix C. 

Based on the original field activities conducted as part of the RFI and subsequent sampling 

and analysis as presented in Section 4.0 of h s  RFI Report Addendum, the RFI is considered 

complete. No further investigation is required. 

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

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

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

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

quan ti ta tion limit. 

Based on data collected during the RFI and the subsequent additional investigation, average 

site concentrations of antimony, thallium, and arsenic in site soils are within the range of 

background soil samples at the CNC. These data indicate that leachmg of these metals into 

groundwater at this site is no more likely than at other locations at the CNC. 

In addition, these metals have not been detected above their respective MCLs in well 

FSMEGW003, located downgradient of the site. Based on these considerations, further 

evaluation of this issue at AOC 611 is not warranted. 
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6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
Sewers at the CNC 

AOC 611 was an automotive hobby shop. No data has been found to indicate that this unit 

was connected to the sanitary sewer. Therefore, there is no known linkage between AOC 

611 and the sanitary sewers, and no data indicate that this site has likely impacted the 

sanitary sewer system. Further evaluation of this issue at AOC 611 is not warranted. 

6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
at the CNC 

Potential llnkage of a SWMU or AOC to a storm sewer refers to the possibility of a 

groundwater plume at a S W W  or AOC migrating into a storm sewer from which it would 

subsequently migrate to the water bodies around the CNC, or to the presence of a cross 

connection between the sanitary sewer and storm sewer. This could, in turn, transport 

pollutants directly to surface waters. 

No COCs are present at this site; therefore, runoff of contamination into the storm sewers is 

not a concern at this site. Also, no groundwater contamination is associated with this site. 

Further evaluation of this issue at AOC 611 is not warranted. 

6.5 Potential Linkage to AOC 504, lnvestigated Railroad Lines 
at the CNC 

The nearest investigated railroad line to AOC 611 is over 820 feet to the northeast. There is 

no known linkage between AOC 611 and the investigated railroad lines of AOC 504. 

Therefore, further evaluation of this issue at AOC 611 is not warranted. 

6.6 Potential Migration Pathways to Surface Water Bodies at 
the CNC 

The nearest surface water body to AOC 611 is a wetland area over 575 feet south of the site. 

One potential migration pathway from the site to surface water is overland flow via storm 

water =off, and subsurface flow via groundwater. No COCs are present in soil; therefore, 

surface runoff is not a concern. Potential migration of contamination from t h  site to 

surface water is not a concern. Further evaluation of this issue at AOC 611 is not warranted. 

ZF-RFIRA-AOC611 DOC 
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1 6.7 Potential Contamination in OiVWater Separators (OWSs) 
2 The issue of potential contamination of OWSs refers to the possible presence of an OWS that 

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

4 Neither the FSA nor the RFI refer to the presence or possible presence of an OWS at AOC 

5 61 1. In addition, there is no visual evidence of an OWS at this site. There is also no reference 

6 made in the base-wide OWS report prepared by the Navy in year 2000 (Y2000) to an OWS at 

7 this facility. Therefore, further evaluation of this issue at AOC 611 is not warranted. 

8 6.8 Land Use Control Management Plan 
9 No COCs were idenhfied at AOC 611. Therefore, no land use controls are necessary 
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7.0 Recommendations 

AOC 611 was an automotive hobby shop, which included former Building 1264. The 

building has since been torn down. The site is currently unpaved and a concrete 

transformer vault is located near its northeast AOC boundary. The site is zoned CRD. An 

IM was completed by the DET to address arsenic and PAH in surface soil at the site. 

Based on the original field activities conducted as part of the RFI and the subsequent 

sampling and analysis presented in Section 4 of this RFI Report Addendum, the RFI is 

considered complete. No COCs are identified at AOC 611. The site is recommended for 

NFA. A Statement of Basis should be prepared that will be made available for public 

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

final remedy selection. 
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1. INTRODUCTION 

1.1 INSTALLATION RESTORATION PROGRAM. The purpose of the 

Department of The Navy @ON) Installation Restoration (IR) Program is to identify, 

assess, characterize, and cleanup or control contamination fiom past hazardous waste 

disposal operations and hazardous material spiIls at Navy and Marine Corps activities. 

The Defense Environmental Restoration Program (DERP) is codified in the Superfind 

Amendments and Reauthorization Act (SARA) Section 211 (10 USC 2701). The IR 

Program is a component of DEW. 

1.1.1 Naval Base Charleston IR Promam. At Naval Base Charleston, a Resource 

Conservation and Recovery Act (RCRA) Facility Assessment (RFA) was prepared which 

divided the Naval Base into zones and identified Solid Waste Management Units 

(SWMU) and Areas of Concern (AOC) within each zone. The RFA evaluated each 

SWMU and AOC and determined which sites required further investigation: Based on the 

RFA, a RCRA Facility Investigation (RFI) work plan has been or is being prepared for 

each zone containing SWMUs and AOCs requiring further investigation. On completion 

of the RFI for each zone, a RFI report will be prepared for that zone. The RFI reports 

will identify SWMUs and AOCs containing hazardous wastes requiring remediation. 

EventuaIly, Corrective Measures Studies (CMS) will be prepared to determine the best 

means of remediating each site. 

1.2 INTERIM MEASURES. Interim Measures (IM) performed as part of the IR 

Program are intended to eliminate sources of environmental contamination or limit the 

spread of environmental contamination prior to the completion of RFI CMSs. 

1.3 AREA OF CONCERN 611, AOC 61 1 is located in Zone F near the southwest 

comer of Building 1264. This area formally housed an automotive hobby shop with a 

grease rack. During the late 1950s and early 1960s, Building 1264 was a small, garage- 

sized structure used for vehicle maintenance. It was located near the parking lot bordered 
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by Ninth Street arid Enterprise Avenue. Since operations at this unit were discontinued at 

such an early time, little information could be located concerning the operations or 

processes performed in the hobby shop. 

1.4 AREA OF CONCERN 611 INTERIM MEASURE. 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 IM would be performed by 

Supervisor of Shipbuilding, Conversion and Repair, Portsmouth Va., Environmental 

Detachment Charleston (SPORTENVDETCHASN). The objective of this IM was to 

remove an estimated 280 cubic yards of RCRA Metals (Arsenic) and Polynuclear 

Aromatic Hydrocarbons (PAH) penzo(a)pyrene] contaminated soil until a sampling 

program indicated with reasonable confidence that the concentrations of RCRA Metals 

and PAH's at AOC 611 were less than levels specified by the United States 

Environmental Protection Agency (USEPA) Region 111 Risk-Based Concentration (RBC) 

Tables dated September 23, 1996. However, professional judgement and knowledge of 

the soil types in the CharIeston area suggested that existing levels of these contaminants 

of concern were within the realm of natural background conditions and soil removal to 

residential RBC's may not be obtainable. Groundwater remediation and/or the removal 

of the asphalt-covered areas adjacent to AOC 61 1 were not an objective of this IM. This 

IM was consistent with the ultimate cleanup of AOC 61 1 and was not intended to 

circumvent the public participation process inherent within environmental cleanup under 

RCRA authority. 



2. INTERIM MEASURE EXECUTION 

2.1 ACTIONS REOUTRED BY INTERIM MEASURE WORK PLAN. Removal 

was performed on an estimated 280 cubic yards of RCRA Metals and PAH contaminated 

soil. AOC 61 1 was excavated to an approximate area of 75' x 100' and 1 foot in depth. 

Due to 2 each confirmatory samples exceeding acceptable levels, additional excavations 

of 2' x 2' and 1 foot in depth and additional codmatory sampling was performed at 

sample locations NBCF611S0004 (Arsenic level exceeded residential limit) and 

NBCF611S0007 penzo(a)pyrene level exceeded resident limit]. The results of these 

additionai confirmatory samples indicated no detection of Benzo(a)pryene above USEPA 

Region I11 RBC residential limit (NBCF611S0010) or Arsenic above background 

reference value of 19.9 parts per million (PPM) for surface soil (NBCF611S0009) at 

Charleston Naval Base Zone F. 

2.2 PROBLEMS ENCOUNTERED. No problems were encountered during execution 

of the Interim Measure for AOC 61 1. 

2.3 PLAN MODIFICATIONS AM) JUSTIFICATION. No plan modifications were 

needed. 



4.1 SAMPLING EVOLUTIONS AND RESULTS, 

4.1.1 Field SamoIin~. No field sampling was performed on AOC 61 1. 

4.1.2 Confirmatow S a m ~ l i n ~ .  Following excavation, confirmatory samples (grab) 

were taken. These samples were collected at the bottom and sidewalls of the excavated 

area. These samples were analyzed for PAH and RCRA Metals. Figure 8-1 of Appendix 

B illustrates the sampling locations. A copy of the analytical results of all confirmatory 

samples is included in Appendix B. Table B-1 of Appendix B summarizes the results and 

sample coordinates. 

4.1.3 Waste Characterization S a m ~ l i n ~ .  One composite sample was collected from 

AOC 611 and submitted for laboratory analysis for waste characterization. This 

composite sample along with process knowledge from previous RFI sampling was used 

to characterize the waste. A copy of the analyticaI results from the waste characterization 

sample is included in Appendix C. 



5. WASTE GENERATION 

5.1 HAZARDOUS/POTENTIALLY HAZARDOUS WASTE. No hazardous or 

potentially hazardous waste was generated during the accomplishment of the IM for 

AOC 61 1. 

5.1.1 Hazardous Excavated Soil. No hazardous soil was generated at this site. 

5.2 NON-HAZARDOUS WASTE. Approximately 280 cubic yards of non-hazardous 

soil was generated during the accomplishment of the IM for AOC 61 1. 

5.2.1 Non-Hazardous Excavated Soil. The excavated non-hazardous soil identified 

was transported fiom AOC 61 1 to Oakridge (Chambers) Landfill located in Dorchester 

County, South Carolina under contract number N62467-97-M-4504. Copies of the 

manifests are included in Appendix C. 



APPENDIX A 

SITE MAP 





APPENDIX B 

SAMPLE DATA 



AOC 61 1 CONFIRMATORY SAMPLING RESULTS SUMMARY 

SAMPLE # ]  DATE I SAMPLE ID # I RESULTS 1 PLANE COORDINATES 
I I SPORT0544-1 I PAH BELOW RBC'S 

1 

2 

3 

5 

6 
h 

N2318195.25 

--( 7) - 

Table 6-1 

1011 0197 

10110197 

1011 0197 

1011 0197 

1011 0197 

1011 0197 

1 8 ] t 0124197 1 NBCF611 SO01 001 ( 

10124197 1 NBCF611 SO00901 
1 SPORT0557-2 

BELOW RBC's 

NBCF611~00030 I 
SPORT0544-2 

NBCF611S000401 
SPORT0544-3 

NBCF611 SO00501 
SPORT05444 

NBCF611 SO00601 
SPORT0544-5 

NBCF611 SO00701 
SPORT0544-6 

NBCF611 SO00801 
SPORTO557-1 

E373647.90 

BACKGROUND REFERENCE VALUE 
BENZO(A)PYRENE LEVEL 

RCRA METALS BELOW RBC's 
PAH BELOW RBS'S 

HIGH ARSENIC LEVEL 
PAH BELOW RBC1s 

RCRA METALS BELOW RBC's 
PAH BELOW RHC's 

RCRA METALS BELOW RBC's 
HIGH BENZO(A)PYRENE LEVEL 
RCRA METALS BELOW RBC's 

PAH BELOW RBC's 
RCRA METALS BELOW RBC1s 

ARSENIC LEVEL BELOW 
. E373609.40 

N2318222.56 

E373662.94 
N2318230.71 
E373609.40 
N2318245.64 
€373669.30 

N2318175.67 
E373617.44 

N2318222.56 
E373647.90 
N2318196.11 
E373638.94 
N2318230.71 



GENERAL ENGIXEERING LABORATORIES ~Aborrror~cutl- 
\~(.P/IIT:, I , I < I < I \  \ , :LY,'IY \ I  I I ~  LI 1 1 T r t l I J  f o r ,  f ( a t t S f ~ r  I ~ J I ~  STATE GEL EPr 

R E8715M7296 U17-458 
SC 233 
SC :01m 1 0 5 0  

02934 CIS34 

Clienr: Supervisor of Ship Building B Conversion 
SUPSHIP-Portsmouth Decachent-Env. 
1899 Nonh Hobson Ave. 
North Chariesro~ South Carolina 29405-2106 

Conra~c Mr. Bill Hiers 
Project Descripuon: SUPSHIP-Portsmouth Deiachent 

cc: NPWCOOI97 Report Dae: October 20. 1997 Page 1 of 3 

Sample LD : SPORT05441 
Lab ID : 9710275-02 
Mmlx : Soil 
Daw Collecred : 10/10197 
Dak Received . 10110/97 
Prio iry . Routme 
Coll xtor : Client 
- 

Parameter Qualifier Result DL RL Udts DF Analyst Date Tlme Butch M 

cx~octable Organics 
"olynuckar Aromatrc Hydrocarborn - 
-Methyinaphthalene U 

2-Methy lnaphthalene U 
Acenaphthene U 
Afenaph~hylene U 
hrhracene U 
Benzo(n )anhracenc U 
Bertzo(a ~ p y  rene U 
Benzol b)fluoranrhene U 
Benzo(ghjpery1ene U 
Benzo(k)fluoranhene U 
Chryscne U 
Dibemo(r+h)anrhracene U 
Fluoranmene U 
Ruorcne U 
hdmo( 1.2.3-c.d)pyrene U 
Naphthdene U 
Phenanthrene U 
47me u 

Metals Analysis 
Mercury 
Silver J 
Arreruc 
Barium 
Cadmium I 
:htomum 
aad 
S eleniurn 

18 items 
0.00 
0.00 
0.00 
0.00 
0.00 
0.OQ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

333 ugbg 

333 ugkg 
333 ugkg 
333 uglLg 
333 uglkg 
333 uglkg 
3 3 3  u@g 
33.3 uykg  
333 ughg  
3 3 3  ug/kg 

3 3 3  u&g 
3 3 3  u@g 
333 ughg 
333 u@g 

333 u@g 
333 uglkg 
333 ugkg 
333 ugkg 

10. JCB 10/17/97 1303 109445 1 

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

1.0 RMJ 10/13/97 1842 109340 N 
2.0 MBL 10/15/97 1021 109317 2 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

P 0 Box 30712 Charleston. SC 29417 2040 Savage Road 29414 1 Wl!!Ml~ll!~IPl!~ll 
(803) 556-8171 Fax (803) 766-1 178 - 



GENERAL ENGINEERING LABORATORIES 
. M W ~ I I I ~  ! I I ~ I L I !  T IILY>CIY tt 1111 ( I  ~ / \ I I I I I  rol  . ~~11111. r~ou 

Cliatr: Supervisor of Ship Building dr Conversion 
SUPSHIP-Pornonth Detachment-Env. 
1899 North Hobson Ave. 

North ChaTbton. South Carolina 29405-2106 
Comac~: Mr. BiU Hiers 

Project Dcscnpuon: SUPSHIP-Po~ourfi  Deuchmenr 

STATE GEL EPI 
FL E871- E87arYn. 

Page 3 o f  3 

Sample W : SPORTO544- 1 

M = 5lethod Method-Description 

Rus data report has been prepared EJld reviewed 
m accordvlce wtrh Genuai Engmeenng Labo~atones 
zrandva opcraung procedures. Please duel  

my quzstlons u, your h j c c ~  Manager. Karen Blakcncy ar (803) 769-7386. 

P 0 Box 307 12 Chuicston. SC 2941 7 2040 Savage Road 294 14 

(803) 556-8 17 t Fax (803) 766-1 178 +9710275-01' 
- 



GENERAL ENGINEER'ING LABORATORIES ,,,,,,- 
\1t*er111? r o t / ~ ~  ,i I I C ~ ~ C ~ ~  rr11 I I \ I ~ I I I  ~ J I -  rott101.1.0~~ STATE GEL EPI 

n Es?i5bn72% ~ 8 7 4 m 4 5 8  
SC 233 
sc 101211 10582 
'W 02934 a934 

Clienr Supavlsor of Ship Building % Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 No41 Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: W. Bill Hien 
Rojec t Descripbon: SUPSHIP-Portsmourh Detachment 

cc: NPWCOU197 Repon Date: October 20, 1997 Page 1of3 

Sampie ID : SWRT05-2 
Lab ID : 9710275-02 
Marrix : Soil 
D a  Collecred : 10/10/97 
DLM Received : 10110197 
Rion ty : Routine 
Collzctor : Client 

Parameter Q d i e r  R w l  t DL RL Cnits DF Analyst Date Time Bnteh M 

Extractilble Organics 
Dolynucleu Aromatic Hydrocarbonr - 18 i t e m  

- Methy lnaphthatene U 0.00 660 1320 ugkg a. JCB 10/17/97 1335 109445 1 
2-Mehylnaphrhalene U 0.00 660 1320 ugkg  40. 
Acenaphthene U 0.00 660 1320 U& 40. 
Xcenaphthy lene U 0.00 660 1320 ug/kp 40. 
Anthracene U 0.00 660 1320 uglkg 10. 
Benzo(a)anhacenc U 0.00 66.0 132 ~ g f k g  40. 
Benzo( a)pyrene U 0.00 66.0 132 ugkg 40. 
Benzo( b)fluoranthene U 0.00 66.0 132 uglLg 40. 
Bcnzo(gh)peylcne U 0.00 660 1320 ugkg 10. 
Benzo( k)flnoranthene U 0.00 66.0 132 ug~kg 40. 
Chrysene U 0.00 66.0 132 ugkg 40- 
Dibenzo(a.h~anbracmc U 0.00 66.0 132 u@g 40. 
Fluoranlhene u 0.00 660 1320 u@g 40, 
Ruorene U 0.00 660 1320 u@g 30. 
hdeno(l.2.3-c.d&yrene U 0.00 66.0 132 ugkg 40. 
Naphthalene U 0.00 660 1320 ugkg 40. 
Phenanthrene U 0.00 660 1320 o@g 40. 

Pyrme U 0.00 660 1320 u g k g  40. 
lletals Analvsis 
.Mercury 
Silver 
Arsenic 
Barium 
cndmium 
-hronuum 
4 

jelenium 

2.0 RMJ 10113197 1902 109340 N 
58.5 2.0 MBL 10/15/97 1026 109317 2 
282 
313 
19.6 
68.8 
64.0 
132 2.0 



GENERAL ENGINEERING LABORATORIES ,-,,,,,, 
\ ~ ~ ~ ~ l l l f ~ '  111<1U', !i<'iYl.T 11 I f 1 1  c1 I I < 1 1 > ! 1  r r W  l / ~ ~ ? t o I ~ l ~ ~ l ~ 1 '  STATE GEL EPI rxuh 

R E871W87294 E87472 
xc U3 
SC 10120 10S82 
TN 02931 029% 

Client: Supw~sor  of Ship Buildmg t Converston 
SUPSHIP-Portsmouttr Dewhment-Env. 
1899 North Hobson Ave. 

North Chatlesron. South Carolina 29405-2106 
C o ~ ~ a c t .  Mr. Bill Hien 

Project Descripr~on: SUPSMP-Portsrnouch Dzrachmm~ 

cc: NPWCO0197 Rcpon Darc: October 20.1997 Page 2 of 3 

Sample 1 D : SPORTOS44-2 

Parameter Qualifier Result DL RL tinits DF Analvst Date Time Batch ;M 

The following prep procedun s were performed: 
CC/MS Basemeuual Campor nds 
Mercury 
TRACE 

Comments: 
A dilution was required for Exnacuble Organics due to mamu 

mlcrference. .& a result, the derectron limirs are elevated 

GWL 10/15/97 1745 109445 3 
CRB 10/13/97 1500 109340 4 

FGD 10/13/97 1630 109317 5 

Surrogate Recovery Test Percent% Acceptable Limits 

2-Ruorob~phenyl M610-5972 O.W* (30.0 - 115.) 
N IUO benzene -6 M610-5972 O . O *  (23.0 - 120.) 
p-Terpheny I-dl4 .M6 10-5972 O.OO* (37.3 - 128.) 

hl = Method .Method-Description 

,?4 1 EPA 8270 
M 2 EPA 6010A 
M 3 EPA 3550 
M 4 EPA 747 1 
A45 EPA 3050 

Notes: 
The qualifias in this repon are defined as follows: 
ND indicares rhar h c  analye was not detected ai a concenrrauon grealer lhan the delecuon Lirmr 
J mdicates pemce of analytr a1 a conccnuauon less than h c  repomg h i r  (RL) and greater than the detecuon limit (DL). 
U indicates that Ihe analyte was not detected ar a concenuarion g r e e r  &an the detecrion l i m i ~  
* mdicares thus qualiry conmi analyte recovery is ouuide 01 specified acceptance cnteria. 

P 0 Box 307 12 * Charleston. SC 294 17 2040 Savapc Road 29414 

1803) 556-817 1 F ~ x  (8031 766- 1178 '97 10275-02* 
-14 



GENERAL ENGINEERING LABORATORIES ,ham,wa 

\frert!r: !/rrtu\ \ f~crd \  i t  t i t !  t r  r rrrotl ~ I I I -  ! f , n r r , r - f r ~ ~ !  STATE GEt EPl 
c R E871Sb/g72% E8747Y97458 

+ 
NC 233 
SC lolm 105112 

02934 02934 

C bent: Supervisor of Ship Bullding & Conversion 
SUPSHIP-Portunoulh Derafhment-hv. 
1899 N o d  Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Conwt: h4r. BiU Hiers 
Project Descnpuon: SUPSHIP-Ponsmourh Detashmexr 

Page 3 of 3 

Sample iD : SPORTD544-2 

\ I  = Method Method-Description 

This dara repon h s  ueen prepared and rev~ewed 
m xmrdulcc wtth Genera Engh~eering Labrarones 
swndard operaung procedures. P'sase duecr 
u ~ v  questions to y o u  Project Ma Irger. Kuen Blakcncy aL t 803) 769-7386. 

P 0 Box 307 12 Charleston. SC 294 17 * 2040 Savage Road 29414 



GENERAL ENGINEERING LABORATORIES ,,,,wu-m 
\lcer~rr:~ r o [ j t t \  'i rrciyl$ \\ r r / ~  (1  I I \ I O ~ I  ?,#,  ' ~~~rot~rol i  STATE GEL EPI 

n ~ ~ 7 1 ~ ~ 9 4  ~ s 7 4 7 m 4 s s  
NC 233 
SC 10120 10582 
TS 02934 02934 

Client: Supavlsor of Ship Building & Conversion 
SUPSHZP-Portsmouth Detachment-Env. 
1899 Nonh Hobson Ave. 

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

Project Descnpuon: S U P S H I P - P o ~ o u h  Detachment 

cc: NPWCOO197 Rcpon Dare: October 20, 1997 Page 1 of  3 
- - 

Sample ID 
Lab I D  

Dare Received 
Rloriry 
Collecmr 

: SPORT0544-3 
: 9710275-03 
: Soil 
: 10110/97 

10/10/97 
: Kouune 
: Client 

Parameter Qualtfier Result DL RL Cnits DF Analyst Dale Tlme Batrb M 
- -  - 

Extractable Organics 
Polynuckar Aromrrrrc Hydrocarbons - 18 a e m  
i -MethylnaphWene U 0.00 
2-Methy Lnaphrhalene U 0.00 
Acenaphlhme U 0.00 
Acenaphrhylene U 0.00 
hthracene U 0.00 
Benzo(a)mlhracene U 0.00 
Benzo(a)pyrene U 0.00 
Benzot b) fluoranhene U 0.00 
Bcnzo(gtu)perylene U 0.00 
Bmzo(k)fiuoraninene U 0.00 
Chrysene U 0.00 
Dibenzo(a,h)an~hracene U 0.00 
Fluoranrhene U 0.00 
Fluorene U 0.00 
hdmo( 1.2.3-c,d)pyene U 0.00 
Naphthalene U 0.00 
Phcnanrhrene U 0.00 

PYr- U 0.00 
Metals Analysis 
Mercury J 0.0315 
Silver U 43.2 
X n m c  2450 
3 ariurn 35200 
Cadmium U -8.26 
Chromum 9690 
Lead 4720 
Sel- U 46.8 

333 u g ~ g  
333 ugkg 
333 uglkg 
333 ugkg 
333 ugkg 
333 ugikg 
333 uylig 
33.3 ugkg 
333 uukg 
333 uflg 
33.3 ugkg 
333 u&g 
333 ugkg 
333 ugikg 
333 u@g 
333 ugkg 
333 u@g 
333 uglkg 

10. JCB 10117B7 1408 109445 1 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10- 
10. 
10. 
10. 

1.0 RMJ 10113197 1847 109340 N 
2.0 MBL 10/15197 1031 109317 2 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

P o BOX 30712 * Charleston. sc 29417 2040 Savage Road 29414 lll~l~~llll~ UMUIIIIIUIII 11 IIII NII 101 01 



GENERAL ENGINEERING LABORATORIES ,,,,dfl- , , 

\ f<,rt1t1~ ~oiiui '.T I I (W/T wtd1 u i , 1 5 1 0 t t  tor r o t ) f o I w u  STATE GEL W 

Client: Supervisor of Ship Building & Conversion 
SUPSHlP-Ponsmauth Detachment-Env. 
1899 Nonh Hobson Ave. 
Nonh Charlesron. Souh Carolina 29405-2106 

Coruacl: Mr. Bill Hien 
Rojecr Dcscripuon: SUPSHIP-Pornmouth Detachment 

cc: NPWC00197 Report Date: October 20, 1997 Page 2 of 3 

Sample ID : SPORT05443 
. - - - - - - - - - - - 

Parameter Qualiner Result DL RL Calm DF Analyst Date Time Batch M 

The following prep procedures were performed: 
G C N S  BaseiNeuual Compounds 
>Iercluy 

TRACE 

CWL 10115f47 1745 109445 3 
CRB 10113197 1500 109340 4 
FGD 10113fl7 1630 109317 5 

Comments: 
A dilution was required for Ex~efuble  O r g m c s  due to rnairix 

' interference. & a resulL the detection limiu are elevated 

Surrcgate Recovery Test Percent% Acceptable Limits 

2 - ~ u o r o  bipheny i M6 10-5972 0.W (30.0 - 115.) 
Niuobenzened5 M610-5972 O.W* (23.0 - 120.) 
pTerphenv1-dl4 M6 10-5972 0.00* (37.3 - 128.) 

M = Method Method-Description 

M 1 EPA 8270 
M 2  EPA 601OA 
M3 EPA 3550 
M 4  EPA 7471 
MS EPA 3050 

Notes: 
The qual&as in this repon arc defied as lollows: 
?iD i n d i c e  rhat h e  d y t e  was not &teered at a concentration p a r e r  than Ihe &muon l imi~  
J indicaw presence of annlyte at a concentrauon less than the repomg lirnir (RL) and greater &an h e  ktection limit (DL). 
U indieam hat rhc analyre was not dcmted at a concennarion greater than the &muon 1im.i~ 

indicates bar a qualiry conml analym recovery IS ourside af +d acceplancc criteria 

P 0 Box 30712 Charleston. SC 29417 2040 Savage Road 29414 

(8031 556-8 171 Fax (803) 766- 1178 *97 10275-03. 
,P!! , .. 



GENERAL ENGINEERING LABORATORIES ,,, .,,,,, 
WFFI,,I.J r,>cid\ 7 ~tv?ct,x M t ~ i l  CJ > t . ~ t o t ~  701. tontorrob1 STATE GU. EPI 

R E87156/%1294 ES7672KldB 
NC 233 
SC 10110 lOSI2 

02934 02934 

Clienl: Supervisor of Ship Building & Convetsion 
SUPSHIP-Pornmouth Derachmenr-Env. 
1899 North Hobson Ave. 

North Cha~ieskm, Sourh C aroiina 29405 -21 06 
Conraer Mr. Bill Hius 

Roject Description: SUPSHIP-Ponsmourh Drrachmenr 

cc: NPWC00197 Repon Dale: October 20,1997 Page 3 of 3 

Sample ID : SPORT05463 

\I = &lethod Method-Description 

This dara rcpon has been prepor4 and revlewd 

m accordance with General En :ineenng Laborarories 
slandard operanng procedures. Please duecc 
an!, queshons to your Project h lanager. Karen 01 Jeney at (803) 769-7386. 

P 0 Box 307 12 Charleston. S C  294 17 2040 Savage Road 29414 

1803) 556-8171 Fax (8031 766-1 178 '9710275-03+ 
4k Printed ,m r r r t .  1r.r Ism-- 



GENERAL ENGINEERING LABORATORIES ,,, ,- 
c !1rer111: r t n < ~ ~ z \  5 rrc~viv n , r / ~  tt  \ 1\1(1n ro t ,  I ~ , ~ - - ~ I I ~ I ~ / > I ~  STATE GEL EPI 

FL EB71561%7W$ Es74n/ar458 
NC 233 

b sc 10120 
10582 

N 02934 (32934 

Client: Supcrvlsor of Ship Bullding dr Conversion 
SUPSHIP-Portsmouth Deubment-Env. 
18W Nonh Hobson Ave. 
North Charleston, Sourh Carolina 29405-2106 

Contact: Mr. Bill Hien 
Projecl Description: SUPSHIP-Portsmouth Dewhrnent 

cc: NPWC00197 Report D~E: October 20.1997 Page 1 of 2 

Sample ID : SPORTOSW 
Lab ID : 9710275-04 
M m x  : Soil 
Date Collected 10/10197 
D I I ~  Received . 10110f37 
Prior tty . Routine 
Collr ctor : Clienr 

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

Extractable Organ~cs 
f olynrrclenr A r o w r r  Hydrocarborn - 18 items 
I -Mehylnaphthalene U 0.00 16.6 33.3 ug/kg 1:0 JCS 10/16B7 1329 109445 1 
2-Methy haphthalene U 0.00 16.6 33.3 u&g 1.0 
Acenaphthene U 0.00 16.6 333 uglkg 1.0 
Acenaphdry lene U 0.00 16.6 333 ug/kg 1 .O 
Anhaccne U 0.00 16.6 333 ugkg 1.0 
Benzo(a)anrhracene U 0.00 1.66 333  u@g 1 .O 
Benzo(a)pyrene U 0.00 1-66 333 ugtkg 1.0 
B m o t  b)fluaranlhene J 24.2 1.66 333 ughg 1.0 
Benzor gh)pcrylene U 0.00 16.6 333 u&g 1.0 
Benzo(k)fluoranthcne U 0.00 1.66 333  uglkg 1.0 
*sene I 16.9 1.66 333 ugkg 1.0 
Dibe~o(ah)anlhracene U 0.00 1.66 333 u&g 1 .O 
Ruoranthene J 18.7 16.6 333  ugkg 1 .O 
Fluorcne U 0.00 16.6 333 ug/kg 1.0 
hdeno( 1.2.3-c.d)pyrene U 0.00 1.66 333  ugtkg 1 .O 
Naphthalene U 0.00 16.6 333  ug/kg 1 .O 
Phmw thrcnc U 0.00 16.6 333 u&g 1 .O 

U 0.00 16.6 333  u@g 1 .O 
.vet& Analysis 
Mercur), 0.797 0.0168 0.0333 m a g  1.0 RMJ 10/131P7 1850 109340 N 
Silver J 146 60.8 490 ugkg 2.0 MBL 10/15197 1036 109317 2 
k m c  6000 292 490 ugfkg 2.0 
Barium 18600 3 2 5  490 u a g  2.0 
Cadmium U -1 1.9 20.4 490 ugkg 2.0 
chromum 23 100 71.4 490 ugkg 2.0 
Lead 23600 66.4 490 u@g 2.0 
Selenium J 486 137 490 ugkg 2.0 

P 0 Box 307 12 Charleston. SC 2941 7 2040 Sa\ age Road 29414 IIIIUI~IIUIIIIIUIIIIIIIIIIII IIII UIOIIII: 
(803) 556-8 17 1 * Fax (803) 766-1 178 

m bJ P r l ~ ~ c d  nn r,r\cled n 3 w r  



GENERAL ENGINEERING LABORATORIES h-y 

\ireri~t: rodov .i ~ I ( *LY /S  U , I ~ / I  ( I  I I , I O ~ I  101. r , , * t ~ r ~ ~ . ~ . ~ w .  STATE GEL E J ' l ,  
FL Eo7iwBnw ~ 8 7 4 7 ~  
SC 233 

103t2 SC 16133 
TY 02934 029% 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Dela~hment-Env. 
1899 N o h  Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contaft: Mr. Bill Hiers 
Project Dcscripuon: SUPSHIP-Portsmourh Detaclunen~ 

cc: NPWC00197 Repon Ddk: October 20, 1997 Page 2 of 2 

Sample ID 

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

The following prep procedures were performed: 
G C N S  BaseMeuaal Compounds 
-Mercury 
TRACE 

CWL 10/15/97 1745 104445 3 
CKB 10113197 1500 109340 4 
FGD 10/13/97 1630 109317 5 

Surmgste Recovery Test PtrrcntQ Acceptable Limits 

2-Fluom biphenyl M610-5972 73.3 (30.0 - 1 15.) 
NimbenzenedS M610-5972 72.9 (23.0 - 1 20.) 
p-Terphenyi-dl4 M610-5972 131.* (373 - 128.) 

%I = Method Methad-l)escriptior1 

M I  EPA $270 
M 2 EPA 6010A 
M 3 EPA 3550 
M4 EPA 747 1 
M 5 W A  3050 

Notes: 
The qualifiers in this repon are defined as foUows: 
ND indicares chat the analyu war not &recud at a concentration greater than the detection l i m i ~  

indicates presence of analyte at a concmtradon less than h e  reporting Limit (RL) and greater than rhe detection lirnil (DL). 
U indicates h a t  the analyst? was nor & w e d  at a concenuauon g r e u r  ban h e  deuctron l i m i ~  

indicates that a quality conmi malyre recovery is outside of specified acceptance cnlena 

This data repon has been p r e p d  and reviewed 
in accordance with General Engineering Labaratones 
shdard operaung procedures. Please direct 

my questions ro your Project Manager, &urn Blakeney at (803) 769-7386. 

P~O Box 30712 Charlesron. SC 29417 7040 Savage Road 29414 

(803) 556-8 1 7 1 Fax (803) 766- 1 178 
.??a D ..-.- A -- .A . > . - 



GENERAL ENGINEERING LABORATORIES ,- 
).leerr~?p roclur x tteudr n r r i r  o \ / t r r ~ n  ml- mn~rr r~ . r~n  STATE GEL m 

n ~ 8 ~ 1 ~ ~ 9 0  ~ ~ ~ c s y n a s  
sc 233 
SC lOlP la12 
'I3 02934 Ornr 

Client: Supmisot of Ship Building % Convaaon 
SUPSHIP-Portsmouth Delachenr-Env. 
1899 North Hobson Avc. 
Nonh Charlesron, South Carolina 29405-2106 

C o w l :  Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Dewhmenr 

cc: NPWC00197 Repon Date: Ocmber 20. 1997 Page 1 of 2 

S a m e  LD : SPORT05445 
Lab ID : 9710275-05 
Mimix : Soil 
Da& Collected : 10110A7 
Date Rece~ved : 10/10/97 

Prioriry : Routme 
Collector : Client 

- - 

Parameter Qualifier Result 

Extractable 0rgahic.s 
f'olyrurrlear Ar~mniic Hydrocarbons - 18 ituns 
. -Methylnaphxhalene U 0.00 
?-Methylnaphthalene U 0.00 
Amaphrhene u 0.00 
Acenaphthylene lJ 0.00 
m a c e n e  I 16.7 
Bwa)anlhracene 
Benzo(a)pyrcnc 
Bemot b)fluoranLhene 

& 
242 

Ben=( ghi)perylene 56.8 
Bauo(k)flmranrhene U 0.00 
Chrysene 151 
Dibento(ah)anthracene U 0.00 
Fluoranrhene 165 
Fluorene U 0.00 
Indcnot 1.2.3 -c.d)pyrene 6 6 3  
Naphthalene U 0.00 
Phanrhrene 63.1 
b m e  243 

Metals Analysis 
M a u r ~  0.167 
Silver J 140 
h a r i c  9590 
Barium 32100 
Cadmium J 238 
Chromum 20500 
.cad 87900 
Sclcnium I 197 

IU, Units DP Analyst Date Time Batch M 

333 ug/Lg 
333  ugtkg 
333 ugkg 
333 ug/kg 

333 ugkg 
333 ugkg 
333 u g h  
333 ugkg 
333 ug/kg 
333 u@g 
333 u@g 
333 ugkg 
333  ugkg 
333 u@g 
333  ugkg 
333 ugkg 
333 ugkg 
33.3 .g/Lrg 

1.0 RMJ 10113197 1852 109340 N 
2.0 MBL 10/15/97 1041 109317 2 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

(803) 556-81 71 Fax (803) 766-1 178 
e %$ Pr~nlcd un recvclcd papr  



1 GENERAL ENGINEERING LABORATORIES L- cd- 

t f t e r i t f v  ?oc/av ,T 17eeQr 11 ~ r / r  u 1.1 V I O I I  tor fr~ott~rt-r~ti. STATE o a  EPI 
Fi. E871W72M Fd7mH' 
NC 233 
SC 101s losn 

\ RI 02934 02934 

Cliart: Super~~sor of Ship Building & Convaslon 
SUPSHlP-Ponunoulh Detachment-Em. 
1899 North Hobson Ave. 
North Charlesmn, Sourh Carolina 29405-2 106 

Co~act :  Mr. Bill H i m  
Rojoct Description: SUPSHIP-Porrunouth Detafhrnen~ 

cc: ~wC00197 Repon Date: Ocrober 20. 1997 Page 2 of 2 

Sample ID : SPORT05445 

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

The following prep procedures were performed: 
CCNS Base/Neumal Comp)unQ 
Mercury 
TRACE 

GWL 10/15/97 1745 109445 3 
CRB 10/13197 1500 109340 4 
FGD 10i13197 1630 109317 5 

Surrogate Recovery Test Percent% Acceptable Limits - -. 
- 2-Fluorobiphmyl M610-5972 82.2 (30.0 - 115.) 

Nimbauene-d5 M610-5972 83 J (23.0 - 120.) 
p-Terpheny i-dl4 M610-5972 145.. (37.3 - 128.) 

M = Sletbod Method-Description 

EPA 8270 
EPA 6010A 
EPA 3550 
EPA 7471 
EPA 3050 

Notes: 
The q d e r s  in this repm are defined as follows: 
ND indicates rhat the analyte was not detected at a concentration greater than h e  detection limit. 
J indicaus presence of analytc at a concenedon less lhan h e  rcponing limit (RL) and greater than the detection Limit (DL). 
U indicates that thc analyte was not dewred at a conmumon g c a w  rhan h e  &tection l i m i ~  

indicates that a quality control andyre recovery is outside of specified acceptance criteria 

This d . a ~  repon has been prepared and reviewed 
in accordance with ~enefal Engineering Laboratones 
s b n d a d  opewing procedures. Please direct 
my queslions to your Pmjecr Manager. Karen Blakency ai (803) 769-7386. 

A K l  
ston, SC 29417 2040 Savage Road 29414 

(803) 556-8 17 1 Fax (803) 766-1 f 78 
m a3 Pnntco on rec%cled n l n r  



GENERAL ENGINEERING LABORATORIES --,cd- 
.Meet~nr. rtrriot s ~ l e ~ d t  w ~ r l r  a 1 ~ 1 ~ 1 0 1 1  r01'  1nrrtnr1.nt1' = A m  GZL ?PI 

FL ~11715~7294 ~874mi-7458 
xc 233 
SC lOlaD 10582 

t TN 02934 02934 

Cbenc Supavidor of Ship Buildmg & Conversion 
SUPSHIP-Pofismourh Detachment-Env. 
1899 N o d  Hobson Ave. 
Nonh Charlesron. Sourh Carob 29405-2106 

Contact Mr. Bill Hiers 
Rojecr Description: SUPSHIP-Portsnroud Detachment 

cc: NF'WCOOI97 Rcporr Date: Ocrober 20.1997 Page 1 of 2 

Sample ID : SPORT054A6 
Lab ID : 97 10275-06 
Mamix : Soil 
Date ColIccred : 10110197 
DU Received : 10/10/97 
Pria ity : Routine 

Collzcmr : Client 

Parameter Q W l e r  Result DL RL Lnlts DF Analyst Date T h e  Batch AM 

Extractable Organrr 
Polynvclear Aromaru Hydrocatboru - 18 uems 

' -Methylnaphthalene U 0.00 163 3 3 3  ugRg 1.0 JCB 101'16/97 1507 109445 1 
2-Methylnaphthalene U 0.00 163 3 3 3  u g ,  1.0 
Acenaphrhene U 0.00 163 333 ug/kg 1.0 
Amaphrhylene U 0.00 163 333 ugjkg 1.0 
Anhau:ne U 0.00 163 333 ug/kg 1.0 
Benzo(a)anlhracene U 0.00 1.63 3 3 3  ug/kg 1.0 
Bm(a)pyrcne U 0.00 1.63 333 ug/kg 1.D 
Benm(b)fluoranthene U 0.00 1.63 333 ug/kg 1.0 
Bauo(ghi)pylene U 0.00 16.3 3 3 3  ugkg 1.0 
Benza( k)fluoranrhene U 0.00 1 -63 333  ugkg 1.0 
Chryscne U 0.00 1.63 3 3 3  uglkg 1.0 
Dibenza(a.h)anthruene U 0.00 1.63 333 ugkg 1.0 
Fluoranherre U 0.00 163 3 3 3  u@g 1.0 
Ruorene U 0.00 1 6 3  333 ug/kg 1.0 
Indeno(l.2.3 -c.d)pyrene U 0.00 1.63 3 3 3  ugjkg 1.0 
Naphrhalenc U 0.00 163 333 u@g 1.0 
Phcnanrhrene U 0.00 163 333 u g h  1.D 
h c n c  U 0.00 163 333 u@g 1.0 

Metals Analysis 
M m u r ~  0.169 0.0167 0.0333 mgikg 1.0 RhlJ 10/13/97 1855 109W N 
Silvm J 135 60.1 485 u@g 2.0 MBL 10/15/97 1046 109317 2 
Arsauc 6830 289 485 u&g 2.0 
Barium 25000 322 485 u@g 2.0 
Cadnuum U -74.1 20.2 485 ugkg 2.0 
C'hormum 31100 70.7 485 u@g 2.0 
'd 9550 65.8 485 ug/kg 2.0 
3elenium 545 136 485 ugR;g 2.0 

P O  Box 30712 Charleston. sc 29417 2040 Savage ~ o d  29414 I WBIUIIIIW BlllllIUI881II111~IiIl 
(803) 556-8171 Fax (803) 766-1178 

b 
h n l c d  on rcc\ctrd pdper 



GENERAL ENGINEERING LABORATORIES b-c- 
.Ifeertriq ro&r 5 trretlc u,rrh a \,rclor# fol- rnfnor~nnr. STATE GEL F - Q  

FL E37156A72W U7- 
NC 2U 
SC Lola0 l W I l  
m OW34 a2934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Porumouth Detachment-Env. 
LR99 North Hobson Avc 
North Charleston. South Carolina 29405-2106 

Contafc Mr. Bill H i m  
Rojecr Description: SUPSHLP-Pomourh Detachment 

CC: M'wC00197 Report Dare: Ocmber 20.1997 Page 2 of 2 
- -- 

Sample ID 

Parameter Qualifier Result DL RL Units DF Annlyst Date Time Batch h.1 

The following prep procedures were performed: 
GClMS BaseNeuual Compounds 

M = v  
TRACE 

GWL 10/15/97 1745 109445 3 
CRB 10/13/97 1500 109340 4 
FGD 10/13/97 1630 109317 5 

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

Surrogate Recovery T e d  Percent% Acceptable Lhib 

2-Fluotobipheny 1 M610-5972 70.1 (30.0 - 115.) 
Nimhwntd5 M610-5972 73 5 (23.0 - 120.) 
p-Terphenyl-dl4 M610-5972 134.* (373 - 128.) 

. - - - - 

31 = Method Method-Description 

M 1 EPA 8270 
EPA 6OlOA 
EPA 3550 
EPA 7471 
EPA 3050 

Notes: 
The qualifiers m this repurt are W e d  as follows: 
ND indicates that Ihc analp was not derscted at a concenuarion greater rhafi the dckction Limit 

indicates presence of analyu at a concentration less than the r ~ p o m g  Iimir (RL) and greater than Ihe detection limit (DL). 
U indicates Etrar the Malyrc was not &wtd at a concentratmn g r e w  than the derccrian l i r  

~ndkares that a quality control analyrc recovery is outside of specifitd accepmco criwia 

This dam report has bcen prepared and reviewed 
in -dance with G d  Engineering Laboramnes 
s t m b d  operating procedures. Plese direct 
any queslions to your Project Manager, Karen Blakeney at (803) 769-7386. 

ox 307 12 Charleston. SC 29417 2040 Savage Road 29414 



SrATE GEL ER 
FL E1715&%Rp( J37-4SS 
NC 233 
SC LOlP 1M12 
TN 02434 OW34 

CLienc Sllpavlsor of Ship Building & Convasion 
SUPSHIP-Portsmouth Detachmart-Env. 
1899 Nonh Hobson Ave. 
North Charleston South Carolina 29405-2106 

Come Mr. Bill Hiea 
h j e c ~  Descxipuon: SUPSHIP-Ponsmourh Detachment 

cc: NPWC00197 Rcpn Date: November M. 1997 Page 1 of 2 

Sample ID : SWRT0557-1 . 

tab ID : 971066141 
Matrix : Soil 
Date Collected : 10~197 
Dare Received : I O ~ M ~  
Rioriry : Routine 
Collector : Client 

Parameter Qualifier R d t  DL RL Units DF Analyst Date T h e  Batfh M 

Metals Analysis 
Anenic 17000 295 495 ugkg 2.0 MBL 10/30/P7 2042 110141 1 

Cenerai Chemistry 
Total Rec. Pemo. Hydrocarbons 28500 10.0 50.0 m a g  1.0 TSM 11/03B7 0930 110546 2 

The following prep procedures were performed: 
TRACE FGD 10RB/97 1600 110141 3 

> I =  ivietbod Method-Description 
- -- 

EPA 6010A 
EPA 9071A 
EPA 3050 

Notes: 
The qualitiers in this repon me defmd as follows: 
ND in&cam rhar the anal- wm not detected ar a conccnuauon greater than rhe detection limit 
J indicales presence of analye at a concentrauon less than the rcpomg limi; (RL) and gream han the detection limit (DL). 
U ind iaes  hat the andyte was not dctcered ar a conccnuarion g r a m  than h e  dewtion limir 
* indicaws that a quality control analyte recovery is oubidf of specified acceptance crirtria 

P 0 Box 307 12 Charlcston, SC 294 17 2040 Savage Road 294 14 



GENERAL ENGINEERING LABORATORIES L-c- 
\ft~etilry f< l t i~ l \  T 1 1 ~ ~ i , ~ l ~  I\ f f / l  (1 1 lTl/>tt lo! t O I ~ t f ~ I ~ ~ 7 1 ~ ~ ~  STATE GEL &*% 

R E~I%IWZW Ea7472#71 
NC 233 
SC l0lZD 1Mm 
TN m934 02934 

Client Supervlror of Ship Building % Conversion 
SUPSHIP-Poa~mourh Dctachm~1c-Env. 
1899 Nonh Hobson AVE 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hie= 
Projbcr Descnptlon: SUPSHZP-Pomouth Deur~hmenr 

cc: NPWC00197 Repurt Date: November M. 1997 Page 2 of 2 

k1 = Method Method-Description 
- . - 

This d m  repon has been prcpard and revlewd 
m accordurcc with General Eq inemng Laboratones 
standard opcraung procredut*r. 'lease direc~ 
my questions ro your Rojec~ k anager. Karen Blakeney at (803) 769-7386. 

P 0 Box 30712 - Charlesron. SC 29417 2040 Savage Road 29414 



GENERAL ENGINEERING LABORATORIES ,-,- 
,Meerr~rp mtiav's needs n i r l i  a t rsfotr mt rr~mta,n\~. STATE GEL Em 

d Et7l56WZ94 E37m/n451 
NC 233 
sc 101m 10582 
m 02934 025% 

CSlim: Supvisor of Ship Building & Conversion 
SUPSHIP-Poirsnourh Detachrnenl-Env. 
1899 Nonh Hohon Ave. 
North Charlesmn. Sourh Carolina 29405-2106 

Contact Mr. Bill Hias  
Project Desmiprion: SUPSHIP-Pomourh Detachment 

cc: NPwc00197 Report Date: October 29. I997 Page 1 of 2 

Sample iD : SPORT0557-2 
Lab ID : 9710661-02 
MaPi* : Soil 
Date Collected : 10120197 
Datc Received : 10124197 
Prioriiy : Rush 
Collector : Client 

- -- - - -  

Parameter Qunlifier Result DL XU Unib DE' Analyst Date Time b c b  M 

Extractable Organics 
P o l y n u c b  Aromaif Hydrgcivbom - 18 item 
-Methylnaphthalene U 0.00 16.7 333 ugkg 1 .O RLC 10/29/97 0042 110221 1 

2-Methy lnaphthalene U 0.00 16.7 333 ugkg t .O 
Accnaphrhenc U 0.00 16-7 333 u&&g 1.0 
Amaphthy lene U 0.00 16.7 33.3 ug/kg 1.0 
Anthracene U 0.00 16.7 333 ugkg 1.0 
Bcnto(a)anthracenc U 0.00 1.67 333 ugOrg 1.0 
B e n z o ( a b m  U 0.00 1.67 333 ugkg 1.0 
5enulib)fluornnrhent U 0.00 1.67 333 ugkg 1.0 
F3~uatghi)perylent U 0.00 16.7 333  u@g 1.0 
Benzo(k)fl uoranrhene U 0.00 1.67 333 ughg 1.0 
Chry sene U 0.00 1.67 333 ugkg 1.0 
Dibenzo(0)anrhracenc U 0.00 1.67 333 ug/kg 1.0 
Ftuoraruhent U 0.00 16.7 333 ugkg 1.0 
Flwent U 0.00 16.7 333 ugkg 1.0 
Indeno( 1.23-c.d)pyren~ U 0.00 1.67 333 ugkg 1.0 
Naphrhalene U 0.00 16.7 3 3 3 u g k g  1.0 
PhmMrhrenc U 0.00 16.7 33.3 uglkg 1.0 
w m e  U 0.00 16.7 333 u@g 1.0 

The foilowing prep procedures were performd 
GCMS BasJNcu~d C o e  

(803) 556-8 171 Fax (803) 766-1 I78 
R-,,,,.,, rm rr*,.~,+d r a u r  



Client: 

GENERAL ENGINEERING LABORATORIES 
,Uecrlr~c rodu\'s needs %r r r h  n vrs~orr  J r ~ r -  mnronnw. 

-c- 
STATE GEL EpI P-- 

n ~ a 7 t m n m  ~ 1 7 4 ~  
NC 2.33 
SC 10120 1ajr2 
TN 02934 msw 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth De~achment-Env. 
1899 Nonh Hobson Ave. 
Nonh Charleston. South Carolina 29405-2106 

Canracr Mr. Bill Hien 
Project Desmiption: SUPSHIP-Portsmau~h De~achmn~ 

u: NPWC00197 Report Dare: October 29,1997 Page 2 of 2 

- - - -  - 

Surrogare Recovery Test Percent % Acceptable Llmito 

Nitrobenzened5 M610-5972 65.9 (23 .O - 120. ) 
p - f  qhenyi-dl4 M610-5972 925 (37.3 - 128.) 

M = Method Method-Dexrlptloo 

MI EPA 8270 
M2 H A  3550 

Notes: 
The qualifiers in h i s  repon are defined as follows: 
ND indicates [has the d y r c  was nor &rc~~cd ar a concmrrauon greater than rht detection limi~ 
J indicates presence of andytc a~ a conccnuidon kss than the reporung limit (RL) and grew than h e  detection limit (DL). 
U indicates that the analytc was not detected at a concentration gream than the detection l i r r t i~  
* indicaw rhat a quality control analyte recovery is ourside of qmdied acceptance criteria 

This data npon has been prcpa~cd Md reviewed 
in ~cordance w ~ l h  Gcnaal Engineering Laboratones 
standard oppradng procedures. Please direct 
any quesuons to your Roject Manager. Karen BlaIreney at (803) 769-7386. 

ha& 
Reviewed By 

P 0 Box 30712 * Charleston. SC 29417 1040 Savage Road- 29414 

(803) 556-81 7 1 Fax (803) 766- 1178 +9710661-02' 
=.a LA.-> - -  



APPENDIX C 

WASTE CHARACTERIZATION 
DATA 



GENERAL ENGINEERING LABORATORIES 
1Ieecurc I O C I ~ I V ' S  /rc*ctl.r 11 t r t l  ( I  I I F I I I I I  for rcrr~rnr~mr. M m n t o q C ~  

STATE GEL EPI 

Cli- Supu~uor  of Ship Building & Conversion 
SUPSHIP-Portsmouth D e t a c m - E n v .  
1899 North Hobson AVE 
North Char1esm South Carolina 29405-21 06 

Conracc Mr. Bill Hias 
m e c r  Descnpuon: SUPSHIP-Portmnourh Demhmmr 

cc: NPWCOOl96 Repon Date: March 05. 1997 Page 1 of 3 

Sample ID 
Lab ID 
M h  
Darc Collccred 
Date Received 
Rioriry 
Collecm 

: SPORT0358-1 
: 9702540-01 
: soil 

: o2f2s197 
: ozRaB7 
: Routine 
: c k n t  

Extractable Organics 
PoIynuclear Aromalic H y d r o c ~ b o ~  - 16 items 
Acenaphthenc U 0.00 
Acmaphrhylcne U 0.00 
h k a c c n c  U 0.00 
Benzo(a)anhame U 0.00 
Benim(a)py~enc U 276 
Bento(b)fluoranthene J 905 
Bauo(ghi)perylent U 210 
Bmzo(k)fluoranthene U 0.00 
Chrysene U 210 
Dibenzo(ah);m~hracole U 0.00 
fluoranrhene U 3 15 
FIuorene U 0.00 
Indeno( 1.2.3-c.d)pyrene U 433 
Naphhdene U 0.00 
Phenanthrme U 0.00 
P~rcne U 328 

Metals Analysis 
Mercury 11.1 
Silver J 60.2 
Arsenic t 7000 
Barium 46900 
Cadmium 1490 
Chrormum 36300 
Lead 236000 
Selenium J 215 

General Chemistry 
Total Rec. Perro. Hydrocarbons J 20.0 

4.0 RLC 03/03/97 I757 98365 1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4 .O 
4.0 
4.0 
4.0 
4.0 
4.0 
4 .O 
4.0 

10. RMJ 02/28/97 1311 98428 N 
1.0 MBL 0 3 m 7  lug 98397 2 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 

1.0 SLR 0328197 1100 98352 3 

(803) 556-8171 8 Fax (803) 7661 I78 
,-* - . 



GENERAL ENGINEXRING LABORATORIES 
. \ / A - ~ I I I ~  r o d < ~ v  '3 11eec1s I I , I I / I  ( I  1.1 vion lor t o t ~ ~ o r ~ n t t :  -c- 

STAm GEL EPI 
FL E9715bM72M Es7sncssncs 
NC 233 
SC 10120 1m12 
RI 02934 a934 

Clicnc Supaviror of Ship Building & Convhon 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
N d  Char1est011, South Carolina 29405-2106 

Contact: Mr. Bill Hien 
Project Descriprion: SUPSHIP-Ponrm~uth Detachmat 

Repon Date: Match 05. 1997 Page 2 of 3 

Sample ID : SPORT0358-1 

Parameter Quslifier Result DL RL U d t s  DF Analyst Date Time Batch M 

Exrrac~able Orgaruc Halides I 5.92 4.49 13.9 m a g  1.0 SJ 03/WD7 1522 98511. 4 

The fallowing prep proccdu~rs were performed: 
GC/MS Base/Neutral Compounds 

M v  
TRACE 

MCS 02L27P7 1306 98365 5 
CRB 02/27/97 2015 98428 6 
CRB 02127B7 2100 98397 

Surrogaw Recovery Test Pe~cent% Atxeptnblc L i m b  

2-Fluorobiphenyl M610 59 2 (30.0 - 115.) 
Nitrobenzene4 M610 56.0 (23.0 - 120.) 
p T q h n y l - d l 4  M6lO 98.4 (373 - 128.) 

M = Method Method-Description 

M 1 EPA 8270 
M 2  EPA 6010A 
M3 EPA 9071 
M4 GEL 
M5 EPA 3550 
M6 EPA 7471 
M7 EPA 3050 

Notes: 
The qualifiers in rhis report are d c f d  as follows: 
ND indicafes drat h e  was not dewred a concenaarion grearer lhan the dewlion limir 

indicates presmcc of analyte ar a concarearlon ~ C S S  than rhe reporting limit (RL) snd gteatcr than the detection limit @L). 
U indicates that the adp was nor dcwtcd at a ~~ gruua rhan rhc dctsctim limit. 
* indicates  ha^ a quality con-1 d y t e  rscovay is outride of spcciEed r r c e p w  criteria 

PO Box 30712 Charleston. SC 29417 2040 Savage Road 29407 



J 
GENERAL ENGINEERING LABORATORIES 

llre~ttrc rottc~x 's ~leerlr rr,rr/t tr r t i lcrrr lor lotrlorrr>\t: -c- 
STATE GEL EPI 
n E 8 7 t W m  E874TW7451 
NC 2-33 
SC lOlZO 10582 
TN 029% a934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Porumouh Detachmm~-Env. 
1899 North Hobson Avo. 
North Charlesmn. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Rojecr Description: SUPSHIP-Ponsmouth Dera~hmen~ 

cc: NPWC00196 Report Date: March 05.1997 Page 3 of 3 

Sample ID : SPORT0358- 1 

- - 

M = Method Method-Description 

This data repon has been ptepared and reviewed 
in accordance wih G e n d  E n g i n e k g  Laboratones 
stardard operating proceduru. Please direct 
any quesrioom ro your Project Manager. Karen Blakency at (803) 769-7386, 

PO Box 307 I2 Charleston. SC 29417 2040 Savage Road 29407 



GENERAL ENGINEERING LABORATORIES 
STATE GEL n'I 
n ~ 1 1 1 5 6 ~ ~ ~ )  E87472574Sa 

Cliau: Supavisar of Ship Building & Convasion 
SUPSHLP-PO~~~DU~ Detachmenr-Env. 
1899 Nonh Hobson Avc. 
North Charlesrnn. South C a r o h  29405-2106 

Contact Mr. Bill Hien 
Roject Description: SUPS HIP-Po~lsnouth Detachm~nr 

cc: NPWC00196 Repon Date: March 05. 1997 Page 1 of 2 

Sample ID : SPORTO358- 1 
Lab ID 
MaPix 
Dale Collected : W25A7 
Date Received : OZR6/97 
M t y  : Rwtint 
collector : Client 

Parameter QunUner Result DL RL Udts DF Anaiyst Date Tlme latch M 

Metals Analysis 
Sdva 
Anenic 
Barium 
Cadmium 
chlomum 
Lead 
Selenium 

The following prep procedures were performed: 
ICP 
Mercury 
TCLP Prep for Metals 

1.0 JSS 03103197 1 5 s  98471 1 
1 -0 
1 .o 
1 .o 
1 .o 
1.0 
1.0 
1.0 RMJ 03/03/97 1348 98484 2 

DVW 02/28/97 1920 98471 3 
CRB o m ~ 7  1930 98484 4 
JL 02127197 1500 98377 5 

. . 

M = Method Method-Description 

M 1 EPA 6010A 
M2 EPA 7471 
M3 €PA 3005 
M4 EPA 7470 
M 5 EPA 1311 

PO Box 3071 2 Charleston. SC 29417 2040 Savage Road 29407 N l l l ~ ~ ~ ~ ~ l ~ ~ ~ ~ l  
(803) 556-8171 - Fax (803) 766- 1 178 
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Client: Supervisor of Ship Building & Convurion 
SUPSHIP-Portsmouth Detachma-Env. 
1899 North Hobson Ave. 
North Charleston, Sou~h Carolina 29405-2106 

Conract: Mr. BiIl Hius 
Project Description: SUPSHIP-Po~smouth Derachmenr 

cc: NPWC00196 Repon Date: March 05.1997 Page 2 of 2 

Sample ID : SPORTO358-1 

M = Method Method-Description 

Notcs: 
The qualifien in this report arc Mi as follows: 
ND indicaw lhar the analyte was nor &=I& ar a concentration purrs than the & t e c h  hit 
J indicates presmce of analp at a conccnaarion less than the reporring h i t  (RL) and greater than the detection Limit (DL). 
U in&- rhat h e  enalp was not detected at a concentration greater t h  the &tection limit 

indicates that a quality cmml analyte recovery is outside of ipcatied dcccptlmcc crib 

This daa repon has bem prepand Pnd revicwed 
in accordance with Gmerrl Engineering Laboramria 
standard operaing prcccdurcs. Please direct 
any questions to your Project Manager, Karen B l a k ~ e y  at (803) 769-7386. 

PO Box 30712 Charleston. SC 29117 2040 Savage Road 29407 
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APPENDIX D 

PHOTOGRAPHS 



AOC 61 1 before Interim Measure. 

I 

AOC 61 1 aAer excavation. 

Dl 



AOC 61 1 after completion of interim Measure. 
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Appendix B2 



Table A. DAF Calculations 
Assuming100% of USGS Infiltration Rate for all sites; K from USGS model 

Hydraulic Hydraulic Aquifer Source Infiltration Mixing 
Site@) Conductivity Gradient Thickness Length Rate Zone D AF 

K I da Sw I ' d 

From Eqs 11 and 12 in EPA Soil Screenrng Guidance 
Equation assumes that the same soil concentration occurs all the way to the water table. Depth 
to water has very minor effect on the DAF; only affecting the mixing zone thickness to a limit. 

The 'Source width' is almost directly proportional to DAF, as is K and I. 

ATWWPICHARLESTONIAOC 61 1 RFI ADDENDUM/App!32~SSLs.xIs I TABLE A 



Appendix C 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

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

QNQC Level. 
Method(s) Utilized. 
Analytical Fractions. 

Data Validation Report 

3191 1 
December 3 1, 1997 

- EnSafe 
Charleston - Zone F 
November 20-25, 1997 
20 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level 111 
SW846 Third Edition 
Volatiles, Semivolatiles, Pesticide/PCB's, Metals, Cyanide, Chlorides, 
Sulfates, Total Dissolved Solids 

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

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

(23197 
Date 

4127 Plaza 94 South . St Charles, MO 63304 
(31 4) 936-1332 Fax (31 4) 936-1 335 



SDC# 31911 

Samples and Fractions Reviewed 

Sample ldentlfications Analyhcal Fractions 

VOA= SW846 Volatrles 
SVOA= SW816 Sernivolat~les 

P/P= SW8J6 PestlcldePCB's 
TAL= SW846 Metals 

CN= SW846 Cyatude 
CHL= SW846 Clllorides 
SLL= SW846 Sulfates 
TDS= S W846 Total Dissolved Solids 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 
I 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846 Method 8260 with CLP 
deliverables; National Funclional Guidelines for Organic Data Review, and DQO Level 111. All 
comments made within this report should be considered when examining the analytical results 
(Form 1's). 

SDG # 31911 

A valida~ion was performed on the Volatile Data from SDG 3191 1. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
G U M S  Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantibtion 

* - All criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMJZNT AND NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

The continuing calibration, 125574, contained compounds with %Ds greater than 50% D 
but less than 90 % D. For the samples and non compliant compounds listed below, quai ify 
all positive results as estimated (J) and all non detects as estimated (UJ). 

620G WOO 104 bromomethane (-59.5) 
620GW004A3 chioroethane (-80.4) 
SMEG WOO804 
SMEGW00504 

Method Blanks 

The method blanks associated with these samples exhibited contamination and the samples 
required qualifications. The end-user should note that the action levels indicated for the blank 
analysis may not involve the same weights, volumes, dilution factors, or percent moisture as the 
associated samples. These factors must be taken into consideration when applying the 5.X or 10X 
criteria to field samples. 

Associated Rla nk ComDound Concentration Actron I ,eve1 
SBLKl methylene chloride 5 50 - - 
620GW00 104 methylene chloride 
620G W004A3 
SMEGW00804 

Surrogates 

Surrogate recoveries for all samples and blanks did not meet QAIQC criteria. Sample 
SMEGW00504, exhibited a low surrogate recovery for toluene-d, (8 1 %). Qualify all positive 
resuits as estimated (J) and all non detects as estimated (UJ). 

Compound IdentificationJQuantitation (continued) 

For the sample SMEGW00504, replace all E-flagged results with the D-flagged results found in 
the dilution. For the diluted sample SMEGW00504DL, only use the D-flagged results. 



DATA ASSESSMENT AND NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 3 

System Performance and Overall Assessment 

The laboratory did not encounter any large problems. The data as presented requires 
qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

U I  = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that anatyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any biank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

bromomethane (-59.5) + 1- J lUJ  
chloroethane (-80.4) 

methylene chloride 

All results 

All results except 
0-flagged results. 

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

JIUJ 

D 

Do not use 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct as 
reported and is based upon the examination of the reported holding times, blank analysis results, 
surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration results and 
internal standard areas. This report was prepared in comphce  relative to the analytical and 
deliverable requirements specified in the U.S. EPA SW846 Method 8270 with CLP deliverables; 
National Functional Guideljnes for Organic Data Review, and DQO Level ITI. AU comments made 
within this report should be considered when examining the analytical results (Form I's). 

SDG # 3191 1 

A validation was performed on the SemivolatiIe Data fiom SDG 3 19 1 1. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GCfMS Tuning 
Calibrations 
Intend Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeMatrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were not 
within %D continuing calibration criteria. All RRFs were within cahbration criteria. 



DATA ASSESSMENT AND NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

The continuing calibration, M8357, contained compounds with %Ds greater than 50% D 
but less than 90% D. For the samples and non compliant compounds listed below, qualify 
all positive results as estimated (J) and all non detects as estimated (UJ). 

SMEGW00704 2,4-dinitrotoluene (84,8) 
SMEHW00704 
SMEG WOO504 
620GW00 104 

Method BIanks 

The method blanks associated with these samples exhibited contamination and the samples 
required qualifications. The end-user should note that the action levels indicated for the blank 
analysis may not involve the same weights, volumes,dilution factors, or percent moisture as the 
assocoiated samples. These factors must be taken into consideration when applying the 5X or 10X 
criteria to field samples. 

SMEGW00704 bis(2-ethy1hexyl)phthalate CRQL 
SMEHW00704 
GDFGWOO104 

The QC blanks associated with these samples exhibited contamination and the samples required 
qualifications. The end-user should note that the action levels indicated for the blank analysis may 
not involve the same weights, volumes, dilution factors, or percent moisture as the associated 
samples. These factors must be taken into consideration when applying the 5X or 10X criteria 
to field samples. 



DATA ASSESSMENT AND NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 3 

QC Blanks (continued) 

ComDound Action Jevel 
GDFDWOO1.04 bis(2-ethy1hexyl)phthalate 2J 20 

w ComPound 
. .  . 1 f 1 c m  

SMEGW00404 bis(2-ethy1hexyl)phthalate CRQL 

Surrogates 

The samples listed below, exhibited surrogate recoveries that were Iess than 10%.  Qualify 
all positive results for the baselneutrai fraction as estimated (J) and reject all non detects 
(UR). 

GDFGWOO104 nitrobenzene (9 %) 

The samples listed below, exhibited surrogate recoveries that were less than 10%.  Qualify 
all positive results for the acid fraction as estimated (J) and reject all non detects (UR). 

GDFGWOlD04 phenol (2 %) 
2-fluorophenol (1 %) 
2,4,6-tribromophenol (2 %) 

Compound Identification/Quantitation 

Do not use the results for the re-analyzed samples GDFGWOO104RE and 
GDFGWOlD04RE, in favor of the original sample analysis due to similar non compliant 
surrogate recoveries and exceeding the extraction holding time. 

For the sample SMEGWOO504, replace all E-flagged results with the D-flagged results 
found in the dilution. For the diluted sample SMEGW00504DL, onIy use the D-flagged 
results. 

System Performance and Overall Assessment 

The laboratory did not encounter any large problems. The data as presented requires 
qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported: 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



S MEG WOO704 
SMEHW00704 
S MEGW00504 
620GW00 104 

S MEG WOO404 

SUMMARY OF DATA QUALIFICATIONS 

bis(2-erhylhexy1)phthalate + 
All results acid fraction + 1- 

All results baselneutral fraction + /- 
All results + /- 

E-Flagged results + 

SMEG W00504DL All results except 
D-Flagged results 

CRQL 

CRQL 

J/UR 

J/UR 

do not use 

D 

Do not use 

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



DATA ASSESSMENT NARRATIVE 

PESTICIDEIPCBs 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requireinents specified in the 
U.S. EPA SW846, Method 8081; the National Functional Guidelines for Organic Data Review, 
February 1994, and DQO Level Ill. All comments made within this report should be considered 
when examining the analytical results. PIease refer the specific findings found in each category 
to the Summary of Data Qualifications table. 

SDG # 31911 

A validation was performed on the PesticiddPCB Data from SDG 3 19 1 1. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
GC Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Duplicate 
Field Duplicates 
Compound Identification JQuantitation 

* - All criteria were met for this parameter 

System Performance and Overall Assessment 

The data is reported as is without qualifications or rejections. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D= result value is based on diiution analysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

U = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method bIank value. The sample result for ? 
the blank contaminant is qualified as non detected at the analyte value - , L ~ ~  

reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

s A M & E E L  A w L Y T U D  QL QL 

No qualifications are required, 

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



DATA ASSESSMENT NARRATIVE 
METALS, CYANIDE AND WET CHEMISTRY 

General 

The inorganic findings offered i n  this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Appendix IX Methods; the Functional Guidelines for 
Inorganic Data Validation, February 1994, and DQO Level I11 requirements. All comments 
made within.this report should be considered when examining the analytical results. Please 
refer the specific findings-found in  each category to the Summary of Data QuaIification table. 

SDG # 31911 

A validation was performed on the Metals, Cyanide and Wet Chemistry Data from SDG 
3191 1. The data was evaluated based on the following parameters. 

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

* - A11 criteria were met for this parameter. 

Preparation and Field Blanks 

The field blanks exhibited contamination for the following elements. 

EIemen ts 
Aluminum 
Barium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Sodium 

Conc. 
29.4 ugll 
0.49 ugll 
1.5 ugll 
1.6 ug/l 
28.2 ug/l 
1.5 ugll 
0.49 ugll 
19200 ug/I 

Samnles affected 
all water samples below 147 ugll 
no impact 
all water samples below 7.5 ug/l 
all water sarnples beiow 8.0 ug/I 
no impact 
all water samples below 7.5 ug/l 
no impact 
all water samples below 96000 ug/l 



Zinc 14.6 ug/l all water samples below 73.0 ug/l 
Chloride 35.1 mg/l all water samples below 176 mg/I 
TDS 66.0 mg/I no impact 

The USEPA requires that a11 sample values below five times the preparation, field, DI 
or calibration blank contamination be quaIified as non-detect, " U". 

The preparation blank exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Antimony -1.73 ug/l all water sa~nples below 17.3 ugll 

This reviewer qualifies all positive and non-detect results below ten times the negative 
bias as estimated, "J" or "UJ". 

Field Duplicate Results 

The RPDs for samples SMEGWO0704 and SMEHW00704 for AIurninum (47%), 
Calcium (38 %), Soditrln (45%) and Manganese (45%) were greater than 35 %. All 
positive and non-detect resrilts are qualified as estimated, "I" or "UJ". 

SeriaI Dilution results 

The serial dilution RPDs for waters for Barium and Iron were greater than 10%. All 
positive results are qualified as estimated, "J". 

" B " Qualifier 

All sample results left with a "B" qualifier after all other q~~alifications, wilI be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
dl water samples below 147 ug/l AI. + QL 

u 
all water samples beIow 7.5 ug/l Cr. 
dl water samples beIow 8.0 ug/l Cu. 
all water samples below 7.5 ug/l Pb. 
all water samples below 96000 ug/l Na. 
all water samples below 73.0 ug/l Zn . 
all water samples below 176 mg/l CI 
all water samples below 17.3 ugll Sb. + / U  JIUJ 
SMEGW00704 and SMEHW00704 Al, Ca, Na +/U JIUJ 

and Mn. 
AII water samples Ba and Fe. + J 
All "B" results all analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjecVSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

Q N Q C  Level: 
Method(s) Utilized: 
Anal yticaI Fractions: 

Data Validation Report 

EN020 
November 19, 1999 
Ensafe 
Charleston Zone F 
October 14, 1999 
40 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February , 1 994 
DQO Level 111 
S W846 Third Edition 
Volatiles, SPLP Volatiles, Semivolatiles, SPLP Semivolatiles, 
Pesticides/PCBs, SPLP Pesticides/PCBs, Metals, SPLP Metals, 
Cyanide, SPLP Cyanide and Total Organic Carbon 

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

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

P Z 4 J p  //- 2 vow. 
uI ~ . W u m b u r ~ ,  &&dent Date 

4 127 Plaza 94 South St. Charles, MO 63304 
(636) 936-1 332 FEN (636) 936-1335 



S
I)(

;#
 

EN
U

ZU
 

S
a~

ii
p

lc
s a

n
d

 F
r:

ic
ti

o
~

is
 R

e
v

ie
w

e
d

 

A
n

al
).

?
~

ca
l Fr

ac
! I

o
n

s 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
Genera1 

The organic findings offered in this screening report assumes that all anaiytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
anaIytica1 and deIiverable requirements specified in the SW-846 Method 8260B for GCIMS 
VolatiIes; the National Functional Guideiines for Organic Data Validation, 2/94, and DQO 
Level Ill requirements, AlLcomments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN020 

A validation was performed on the Volatile Data from SDG EN020. The data was evaluated 
based on the following parameters: 

Data Completeness 
HoIding Times 
GCMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 2 
Calibrations 

The initial calibration analyzed 07/02/99 on Instrument ORCA exhibited one (1) 
compound with a %RSD greater than 15% for which qualifications were required. For 
the following samples and non-compliant compound, the reported positive results are 
qualified as estimated, J. 

6 16SB002T2 carbon disulfide (2 1.6%) 
61 7SB003T2 
6 17SB004T2 
61 9SB001T2 
6 19SB00422 
6 19SBO 15T1 
I09SB004T2 
109SB005T1 
109SB005T2 
613SP027Tl 
6 13SP027T2 

The .continuing calibration F 10 19003 .D exhibited one (1) compound with a RF less than 
0.05. For the following samples and non-compliant compound, the reported positive 
results are qualified as estimated, 3, and the non-detect results are rejected, UR. 

acetone (0.049) 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 3 
CaIibrations (continued) 

The continuing calibration F 10200 10.D exhibited one ( I  ) compound with a RF less than 
0.05. For the following samples and non-compliant compound, the reported positive 
results are qualified as estimated, J, and the non-detect results are rejected, UR. 

61 7SB003S2 acetone (0.045) 
61 3SP027S 1 

Blanks 

The method blanks and one of the SPLP blanks associated with the fieid samples in this SDG 
exhibited contamination for which qualifications were required. The end user should note that the 
action Levels indicated for the blank analysis may not involve the same weights, volumes, dilution 
factors, or percent moisture as associated samples. These factors must be taken into 
considerations when applying the 5X and 10X criteria to field samples. 

Associated bIank Compound Concentration Action Level 

VBLKOl methylene chloride 4 ug/Kg 40 
VBLK02 methylene chloride 5 ug/Kg 50 ug/Kg 
VBLK04 methyiene chloride 9 90 ug/Kg 

acetone 4 40 ug/Kg 

T 1 0 1799ZHE rnethylene chloride 20 ug/L 200 ug/L 

Samples Compound Oualifications 

methylene chloride U 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 4 
Blanks (continued) 

Compound 

methylene chloride 

methylene chloride 

acetone 

Qualifications 

u 

CRQL 

Internal Standards 

The following sample exhibited non-compliant EICP area recoveries beiow the QC limits 
for the noted internal standards. All reported positive and non-detect results are qualified 
as estimated, JIUJ. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 5 
Internal Standards (continued) 

The folIowing sample exhibited non-compliant EICP area recoveries below the QC limits 
for the noted internal standards. All reported positive and non-detect results are qualified 
as estimated, JIUJ. 

6 19SB015TI fluorobenzene 
109SB005T2 chlorobenzene-d5 
6 17SB004T2 1,4-dichlorobenzene-d4 
6 13 SP027T 1 

Surrogate Recoveries 

The following samples exhibited a surrogate recovery above the QC limits. The reported 
positive results are qualified as estimated, 3. 

Sample Surrogate - %R 
6 17SB003T2 4-bromofluorobenzene 146% 
6 1 3 SP027T2 4-bromofluorobenzene 141% 

Compound Quantitation 

For the following samples, the reported results are not used in favor of the results reported 
from the original analysis of the samples. Both analyses of the sample exhibited similar 
internal standard area recoveries. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 6 
Compound Quantitation (continued) 

For the following sample, the reported results are not used in favor of the results reported 
from the RE analysis of the sample. The RE analyses of the sample exhibited acceptable 
internal standard area recoveries. 

System Performance and 'Overall Assessment 

The data, as reported, required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

I, = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is Iess than the sample 
CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sampIe result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL DL 

6 16SB002T2 carbon disulfide (2 1.6%) + 
6 17SB003T2 
6 1 7SB004T2 
6 19SB00 1 T2 
6 19SB004T2 
6 19SB015TI 
109SB004T2 
109SB005Tl 
109SB005T2 
613SP027Tl 
61 3SPO27T2 

acetone (0.049) 

acetone (0.045) 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL a 
6 19SB00 1 T2 methylene chloride 
6 19SB004T2 
61 9SB015T1 
109SB005T 1 
109SB004Tl 
616SB002Tl 
6 16SB002T2 
607SBO I6T1 
109SB005T2 
61 7SB003T1 
6 17SB004T2 
6 17SB003T2 
613SP027Tl 
6 l3SP027T2 
619SB004T1RE 

rnethylene chloride 

methylene chloride 

+B CRQL 

+ CRQL 

acetone 



SAMPLE ID 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID mi 
AII associated with: 
1,4-dichloro benzene-d4 +/- J/UJ 

Al l  associated with: 
chlorobenzene-d5 
1,4-dichloro benzene-d4 

All associated with: 
fluorobenzene 
chloro benzene-d5 
1,4-dichlorobenzene-d4 

All Compounds 

All Compounds 

+ J 

+/- Do Not Use 

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



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported hoIding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
anaiytical and deliverable requirements specified in the SW-846 Method 8270C for GCIMS 
SemivolatiIes; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level I11 requirements. All'cornments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN020 

A validation was performed on the Semivolatile Data from SDG EN020. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
InternaI Standard Performance 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field DupIicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Cali brations 

The initial calibration analyzed 1011 1199 on Instrument 59702 exhibited two (2) 
compounds with %RSDs greater than 15% for which qualifications were required. For 
the following samples and non-compliant compounds, the reported positive results are 
qualified as estimated, J. 

109SB004S 1 benzoic acid (36.9%) 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 2 
Calibrations (continued) 

The initial calibration analyzed 1011 1/99 on Instrument 59702 exhibited two (2) 
compounds with %RSDs greater than 15% for which qualifications were required. For 
the following samples and non-compliant compounds. the reported positive results are 
qualified as estimated, J. 

109S3005T I benzo(k)fl uoranthene (1 7.4%) 
613SP027Tl 
109SB004T2 
613SP027T2 
6 17SB004T2 
6 1 7SB003T2 

The continuing calibration standard Z1021011 .D exhibited one (1) compound with a %D 
greater than 50% but less than 90%. For the following samples and non-compliant 
compound, the reported positive and non-detect results are qualified as estimated, JNJ. 

benzoic acid (6 1.5%) 

The continuing calibration standard 21022009.D exhibited one (1) compound with a %D 
greater than 25% but less than 50% for which qualifications were required. For the 
following samples and non-compliant compound, the reported positive results are qualified 
as estimated, J. 

The continuing calibration standard 21026002.D exhibited one (1) compound with a %D 
greater than 25% but less than 50% for which qualifications were required. For the 
following samples and non-compliant compound, the reported positive results are qualified 
as estimated, J. 

109S3004S 1 benzoic acid (30.5%) 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 3 
Blanks 

Two (2) of the three (3) SPLP blanks associated with the field sarnpIes in this SDG exhibited 
contamination for which qualifications were required. The end user should note that the action 
levels indicated for the blank analysis may not involve the same weights, volumes, dilution factors, 
or percent moisture as associated samples. These factors must be taken into considerations when 
applying the 5 X  and IOX criteria to field samples. 

Associated blank Corripound Concentration Action Level 

SSPLPBLKOl diethylphthalate 35 ug/L 30 ug/L 
SSPLPBLK bis(2-ethylhexy1)phthaIate 1 J ug/L 10 ug/L 

Samples Compound Qualifications 

diethylphthalate CRQL 

bis(2-ethylhexy1)phthalate CRQL 

InternaI Standards 

The following samples exhibited non-compliant EICP area recoveries below the QC limits 
for the noted internal standards. A11 reported positive and non-detect results are qualified 
as estimated, JIUJ. 

perylene-d 12 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 4 
Compound Quantitation 

For the following samples, the reported results are not used in favor of the results reported 
from the original analyses of the samples. The dilution analyses were not necessary 
because there were no compounds reported in the lessor dilutions that were above the 
calibration range. 

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

System Performance and Overall Assessment 

The data, as reported, required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = ResuIt is estimated and biased high. 

R = ResuIt is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = 

No Action = 

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

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

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank vaIue. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL a 
109SB004S 1 benzoic acid (36.9%) + J 

benzoic acid (6 1 -5%) 

indeno(l,2,3-cd)pyrene (3 6.4%) + J 

benzoic acid (30.5%) + J 

diethylphthalate + CRQL 

bis(2-ethylhexy1)p hthalate + CRQL 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

All associated with 
613SP027TI perylene-d 12 
6 1 3 SP027T2 

6 13SP027T2DL All Compounds 
613SP027T1 DL 
619SBOOlTIDL . 

A11 E flagged compounds 

All except corresponding 
D flagged results 

+/- DO not use 

+E Do not use 

+I- Do Not use 

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



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8081A/8082; the National Functional Guidelines for Organic Data 
Validation, February 1994; and DQO Level 111 requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # EN020 

A validation was performed on the PesticidefAroclor Data from SDG EN020. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Duplicates 
Field Duplicates 
Compound Identificarion 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 

PESTICIDEIAROCLOR ANALYSIS 

PAGE - 2 

Continuing Calibrations 

The continuing calibration analyzed on 10/20/99 at 05:46 exhibited one (1) compound with 
a %D greater than 15 % and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated, J .  

109SB005T 1 Methoxychlor (17.0 %) 

The continuing calibration analyzed on 10/20/99 at 17:02 exhibited one (1) compound with 
a %D greater than 15 % and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated. J .  

The continuing calibrationanalyzed on 10/22/99at 16:43 exhibited one (1) compound with 
a % D greater than 15 % and less than 50% and required qualifications. For the following 
samples and non-compliant compound, the positive results are qualified as estimated, J. 

The continuing calibration analyzed on 10/22/99 at 17:28 exhibited one (I) compound with 
a % D greater than I5 % and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated, J. 

The continuing calibration analyzed on 10/23/99 at 03: 15 exhibited one (1) compound with 
a %D greater than 15 % and less than 50% and required qualifications. For the folIowing 
sample and non-compliant compound, the positive results are qualified as estimated, I .  



DATA ASSESSMENT NARRATIVE 

PESTICIDEfAROCLOR ANALYSIS 

PAGE - 3 

Surrogate Recoveries 

The samples listed below exhibited high DCB recoveries. The positive results are 
qua1 ified as estimated, J. 

Sample ID Surro~ate 9% Recoverv 

109SE3005T 1 DCB 275 % 

109SB005TlDL DCB 335 % 

Compound Quantitation 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences < 40%. The "P" flag is removed from the result. 

2 .  The positive sample result which exhibited a column quantitation difference 
> 40 % , but 5 100 % is qualified as estimated, J. 

3. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and is < IOX the respective compound CRQL, is 
qualified as non-detect. U, (All multi-component results are exempt from this 
rule.) 

4.  The positive single component pesticide sample result which exhibited a column 
quancitation difference > 100% and > 10X the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (All multi- 
component results are exempt from this rule.) 

5 .  The positive multi-component pesticide sample result which exhibited a column 
quantitation difference > 100% and < 10% the respective multi-component CRQL 
is qualified as presumptively present at an estimated concentration, NJ. 



DATA ASSESSMENT N A R R A m  

PESTICIDElAROCLOR ANALYSIS 

PAGE - 4 

Compound Quantitation, Continued 

The following samples and compounds have been qualified for high column quantitation 
%Ds. 

Lab EXES1 
Sam~le ID Com~ound - %D Oual. Oual. Ref. # 

109SBOOST 1 4,4'-DDE 71.4% P 3 2 
Methoxychlor 28.3 % P 1 

109SB005TZ DL Gamma-Chlordane 223.9 % P NJ 4 

109SB004T 1 Aroclor- 1260 44.7% P J 2 

613SP027Tl Alpha-Chlordane 82.2 % P J 2 
Gamma-Chlordane 525.9 % P NJ 4 

Several samples were diluted to accurately quantitate target compounds. For the following 
samples, the results for the E-flagged compounds are replaced with the corresponding 
results from the dilution analysis. All other results from the dilution analysis are not used. 

For the following sample, the results for the difution analysis are not used in favor of the 
results reported from the original analysis as the original analysis does not exhibit positive 
results above the calibration range of the instrument. 



DATA ASSESSMENT NARRATIVE 

PESTIClDElAROCLOR ANALYSIS 

PAGE - 5 

Compound Quantitrttion, Continued 

Sample 613SP027Tl exhibited a positive result above the calibration range of the 
instrument for Gamma-Chlordane. Gamma-Chlordane was not detected in the dilution 
analysis. For the-folIowing sample and E-flagged compound, the positive result is 
qualified as estimated. J. 

613SP027Tl Gamma-Chlordane 

System Performance and OveraIl Assessment 

The data required qua1 ifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ  = Reported quantitation limit is qualified as estimated 

N J  = Result is considered~presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALZFICATION CODES 

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

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

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

Methoxychlor 

ALL 

ALL All P < 40% 

ALL All P > 40% 
But 2 100% 

ALL single component pests 
All P > 100% 
And < 1OX CRQL 

ALL single component pests 
All P > 100% 
And > 10X CRQL 

ALL mu1 ti-component pests 
All P> 100% 
And < 10X CRQL 

All E-Flagged 

All except corresponding I -  not used 
D-Flagged results 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL a 
607SB0 16T1 DL ALL +/- not used 

6 13SP027T 1 Gamma-Chlordane + E  J 

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



DATA ASSESSMENT NARRATIVE 
METALS (SOILS AND SPLP) AND WET CHEMISTRY 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance reiative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. ALI comments made within this report should be considered 
when examining the anaIyticaf results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

A validation was performed on the Metals for sods and splp and wet chemistry Data from SDG 
EN020, The data was evaluated based on the following parameters. 

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

* - AU criteria were met for this parameter. 

Preparation and Field Blanks 

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

Elements C_onc. &~Ies affected 
Iron 2.42 mgtkg no impact 
Zinc 0.40 rngkg  no impact 

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



The preparation blanks exhibited negative bias for the following elements. 

Elements 
Cadmium 
Cobalt 
Magnesium 
ThaUium 
Cadmium 
Copper 
Magnesium 
Manganese 

S a m D l I !  
all soiI samples below 0.6 rngkg 
no impact 
no impact 
all soil samples below 2.5 mg/kg 
all splp samples below 4.0 ugll 
all splp samples below 10.0 ug/l 
no impact 
all splp samples below 3.0 ug/l 

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

Matrix Spike Recovery results 

The matrix spike recovery for soils for Thallium (0%) was below 30%. AU positive 
results are q M e d  as estimated, "J" and all non-detect results are rejected, "UR". 

The matrix spike recovery for soils for Antimony (47%), Chromium (49%) and Zinc 
(63%) and for splp samples Silver (63%) were below the lower control limits (>30% but 
<75%). AU positive and non-detect results are qualified as estimated, "f' or "Uf '. 

Matrix Duplicate results 

The matrix duplicate RPD results for splp samples for Zinc (128%) is greater than 
35% and Chromium and Iron were greater than the CRDL. AU positive results are 
qualified as estimated, "7'. 

SeriaI Dilution recovery results 

The serial dilution results for sods for Arsenic, Calcium, Magnesium and Potassium and 
for splp samples for Potassium were greater than 10%. All positive results are qualified 
as estimated, "J". 

All sample results left with a "B" q W e r  after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the D L .  



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
a l l  soil samples below 0.6 mgkg 
all soil samples below 2.5 mgkg 
all sptp samples below 4.0 ug/I 
all splp samples below 10.0 ug/l 
all splp samples below 3.0 ug/l 
all soil samples 

all soil samples 

all splp samples 
all splp samples 

all soil samples 

all splp samples 
all "B" results 

Analyte 
Cd. 
T1. 
Cd. 
Cu. 
Mn. 
TI. 

S b, Cr and 
Zn. 

Ag. 
Zn, Cr and 
Fe. 
As, Ca, Mg 
and K. 

K. 
a11 andytes 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjecUSite Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QAIQC Level: 
Method(s) Utilized: 
Analytical Fractions : 

Data VaIidation Report 

EN02 1 
November 22, 1999 
Ensafe 
CharIeston Zone F 
October 14, 1999 
30 Non-Aqueous Sarnple(s) with 0 MS/MSD(s) 
1 Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional GuideIines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
SW846 Third Edition 
Volatiles, SPLP Volatiles, Semivolatiles, SPLP Semivolatiles, 
PesticidesIPCBs. SPLP PesticidesfPCBs, Metals, SPLP Metals, 
Cyanide, SPLP Cyanide and Total Organic Carbon 

Analytical data in this report were screened to determine usability of results and dso to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of a11 laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

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

/I* 30 -9% 
aul E3&umburg, ~&ident Date 

4127 Ptaza 94 South St. Charles, MO 63304 
(636) 9361 332 . Fax (636) 936- 1335 
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DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverabIe requirements specified in the SW-846 Method 8260B for GCMS 
Volatiles; the National FunCtional Guidelines for Organic Data Validation, 2/94, and DQO 
Level I11 requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN021 

A validation was performed on the Volatile Data from SDG EN021. The data was evaluated 
based on the foIlowing parameters: 

Data Completeness 
Holding Times 
GC/MS ~ u n i n ~  
Calibration 
Blanks 
Internal Standard Pefiormance 
Surrogate Recoveries 
Matrix Spikematrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 2 
Calibrations 

The initial calibration analyzed 10/18/99 on Instrument Flipper exhibited one (1) 
compound with a RRF less than 0.05. For the following samples and non-compliant 
compound, the reported positive results are qualified as estimated, J, and the non-detect 
results are rejected, UR. 

All SPLP Samples acetone (0.045) 

The continuing calibration F10200 1 O.D exhibited one (1) compound with a RRF less than 
0.05. For the following samples and non-compliant compound, the reported positive 
results are qualified as estimated, J, and the non-detect results are rejected, UR. 

All SPLP Samples acetone (0.045) 

Blanks 

The method blanks associated with the soil samples in this SDG exhibited contamination for 
which qualifications were required. The end user should note that the action levels indicated for 
the blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into considerations when applying 
the 5X and 10X criteria to field samples. 

Associated blank Cornvound Concentration Action Level 

VBLKO 1 methylene chloride 5 ug/Kg 50 
VBLK02 methylene chloride 9 90 u g K g  

acetone 9 ug/Kg 90 ug/Kg 

Samples Compound Qualifications 

61 1SBOOIT1 methylene chloride U 
61 1 SB002T1 
61 1 SB002T1 
6 1 1 SB002T2 
FDSSC097Tl 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 4 
BIanks (continued) 

Samples Compound 

methylene chloride 

acetone 

Qualifications 

u 

InternaI Standards 

The following samples exhibited nun-compliant ElCP area recoveries below the QC 
limits for the noted internaI standards. All reported positive and non-detect results are 
quaiified as estimated, JNJ. 

Compound Quantitation 

For the following samples, the reported results are not used in favor of the results 
reported from the original or RE analysis of the samples. The samples used exhibited 
improved or similar internal standard areas. 

System Performance and Overall Assessment 

The data, as reported, required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated-and biased low, 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = ResuIt value is based on diIution analysis 

BLANK OUALIFICATTON CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample resuit for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sampIe result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL a 
All SPLP Samples acetone (0.045) - JkJR 

All SPLP Samples acetone (0.045) +/- JNR 

61 1SB001T1 methylene chloride 
6 1 1 SB002T1 
6 1 1 SB002Tl 
61 1 SB002T2 
FDSSC097TI 
6 1 1 SBOO 1T2RE 
607s B010T1 
607SBOI OT2 
FDSSC097T2RE 

6 1 1 SBOO 1 T2RE 
607SBO 1 OT1 
607SBO 1 OTi 
FDSSC097T2RE 

acetone 

All associated with 
1,4-dichloro benzene-d4 

All compounds +I- Do Not Use 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive resuit 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCNS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compIiance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GCIMS 
Sernivolatiles; the National 'Functionai Guidelines for Organic Data Validation, 2/94, and DQO 
Levef 111 requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN021 

A vaIidation was performed on the Semivolatile Data from SDG EN02 1. The data was evaluated 
based on the following parameters: 

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

* - A11 criteria were met for this parameter. 

Calibrations 

The continuing calibration D1027002.D exhibited one (1) compound with a %D greater 
than 20% but less than 50% for. For the following samples and non-compliant 
compound, the reported positive results are qualified as estimated, J. 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 2 
Internal Standards 

The foIIowing samples exhibited non-compliant EICP area recoveries below the QC 
limits for the noted internal standards. All reported positive and non-detect results are 
qualified as estimated, JNJ.  

61 3SB00301 perylene-d 1 2 
6 13CB00302 

613CB00301 chrysene-dl2 
FDSSC097T2 perylene-d 12 

Field Duplicates 

The field duplicate analysis of the following samples exhibited non-compliant RPDs for 
the noted compounds. The reported positive results are qualified as estimated, J. 

p henanthrene 
fluoranthene 
pYr=ne 
benzo(a)anthracene 
chrysene 
benzo(b) fluoranthene 
benzo(a)pyrene 

Compound Quantitation 

For the following samples, the reported results are not used in favor of the results 
reported from the original analyses of the samples. The dilution analyses were not 
necessary because there were no compounds reported in the lessor dilutions that were 
above the calibration range. 

System Performance and Overall Assessment 

The data, as reported, required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased Iow. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is Iess than 5X (1 OX for common laboratory ' 

contaminants) the method blank value. The sample result for the 
bIank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

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



SAMPLE ID 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID - DL a 

All associated with 
perylene-d 1 2 

All associated with 
chrysene-d 12 
perylene-d 12 

phenanthrene 
fluoranthene 
PYrene 
benzo(a)anthracene 
chrysene 
benzo(b)fIuoranthene 
benzo(a)pyrene 

All Compounds +/- Do Not Use 

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



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 2 

Continuing Calibrations 

The continuing calibration analyzed on 10/22/99 at 17:28 exhibited one (1) compound with 
a %D greater than 15 % and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated, J. 

The continuing calibration analyzed on 10/23/99 at 03: 15 exhibited one (1) compound with 
a %D greater than 15% and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive results are qua1 ified as estimated, J. 

Compound Quantitation 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences < 40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference 
> 40%, but I 100% is qualified as estimated, J, 

3.  The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and is < IOX the respective compound CRQL, is 
qualified as non-detect, U.  (All multi-component results are exempt from this 
ruIe. ) 

4.  The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and > 10X the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (All multi- 
component results are exempt from this ruIe.) 

5 .  The positive multi-component pesticide sampIe result which exhibited a column 
quantitation difference > 100 % and < 10 % the respective multi-component CRQL 
is qualified as presumptively present at an estimated concentration, NJ. 



DATA ASSESSMENT NARRATIVE 

PESTICIDEfAROCLOR ANALYSIS 

PAGE - 3 

Compound Quantitation, Continued 

The following samples and compounds have been qualified for high column quantitation 
% Ds. 

Lab aESI 
Sam~le  ID Compound %D Oual. Qual. Ref. # 

FDSSC097T2 Gamma-Chlordane 29.8 % P 1 
4,4'-DDE 33 % P 1 

607SB0 10T I Gamma-Chlordane 28.8 % P 1 

One (1) sampIe was diluted to accurately quantitate target compounds. For the following 
sample, the results for the E-flagged compounds are replaced with the corresponding 
results from the diIution analysis. AII other results from the dilution analysis are not used. 

FDSSC097Tl 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFIC ATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFXCATION CODES 

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

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

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

607SB0 10T 1 

FDSSC097T2 

ALL 

ALL 

ALL 

ALL 

ALL 

COMPOUND ID 

All P > 40% 
But s 100% 

single component pests 
All P > 100% 
And < 10X CRQL 

single component pests 
All P > 100% 
And > 10X CRQL 

multi-component pests 
All P>  100% 
And < 10X CRQL 

All E-Flagged 

A11 except corresponding 
D-Flagged results 

+E D 

+/- not used 

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



DATA ASSESSMENT NARRATIVE 
METALS (SOILS AND SPLP) AND TOC 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Quaacation table. 

SDGs # EN02 1 

A validation was performed on the Metals for soils and SPLP and TOC Data fiom SDG EN02 1, 
The data was evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
3 lanks 
Interferences 
Matrix Spike Recove~y 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field B lanks 

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

Elements 
Calcium 
Tin 
Zinc 
Antimony 
Iron 
Manganese 
Zinc 

- 
no impact 
all soil samples below 1 0.8 rng/kg 
no impact 
all SPLP samples below 15 .O ug/l 
alI SPLP samples below 400 ug/l 
all SPLP samples below 2.5 ug/l 
no impact 



Tin 3.1 ug/l all SPLP samples below 15.5 ug/l 

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

Matrix Spike Recovery results 

The matrix spike recoveries for soils for Zinc (4%), Chromium ( 1  6%) aand Copper ( I  0%) 
were below 30%. All positive results are qualified as  estimated, "7' and all non-detect 
results are rejected, "UR". 

The matrix spike recoveries for sods for Antimony (53%), Manganese (54%) and Nickel 
(70%) were below the lower control limits (>30% but <75%). All positive and non- 
detect results are qualified as estimated, "J" or "UJ". 

Matrix Duplicate results 

The matrix duplicate RPD results for soils for Calcium (l29%), Chromium (62?40), Cobalt 
(81 %), Copper (lOl%), Iron (52%), Lead (70%), Zinc (76%) and NIckel(90%) were 
greater than 35% and for SPLP samples for Zinc was greater than the CRDL. All 
positive results are qualified as estimated, "J". 

Serial Dilution recovery results 

The serial dilution results for soils for Calcium, Iron, Magnesium and Iron and for splp 
samples for Potassium were greater than 10%. AU positive results are quahied as 
estimated, "J". 

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



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all soil samples below 10.8 mgkg 
all SPLP samples beIow 15.0 ugll 
all SPLP samples below 400 ug/l 
all SPLP samples below 2.5 ug/l 
all SPLP samples below 15.5 ug/l 
all soil samples 

all soil samples 

all soil samples 

all SPLP samples 
all soil samples 

all SPLP samples 
all "B" results 

Analyte DL 
Sn. + 

QL 
u 

Sb. 
Fe. 
Mn. 
Sn, 

Zn, Cr and + 
Cu. u 
Sb, Mn and +RJ 
Ni. 
Ca, Cr, Co, + 
Cu, Fe, Pb, 
Ni and Zn. 

Zn, 
Ca, Fe, Mg 
and K. 

K. 
all analytes 
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carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is  for MSIMSD samples or spreadsheets 
are not annotated. 

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

/2 3 4 9  
Date 

41 27 Plaza 94 South St. Charles. MO 63304 
(636) 936-1 332 . F a  (636) 936-1335 



SDG# EN025 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SVOA= Semivolatiles 
MET= Metals 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported hoIding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GCMS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level I11 requirements. AII' comments made within this report should be considered when 
examining the analy-tical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN025 

A validation was performed on the Semivolatile Data from SDG EN02.5. The data was evaluated 
based on the following parameters: 

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

* - ,411 criteria were met for this parameter. 

Calibrations 

The initial calibration analyzed 10/18199 on instrument 5970D exhibited one (1) 
compound with a %RSD greater than 15% but Iess than 90% for which qualifications 
were required. For the following sample and non-compliant compound, the reported 
positive results are qualified as estimated, J. 

6 19SBO 1902 benzoic acid (33.5%) 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 2 
System Performance and Overatl Assessment 

The data, as reported, required quaIifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

CT = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is quaIified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = 

No Action = 

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

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

The sarnpie result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL 

6 19SB0 1902 benzoic acid (33.5%) + J 

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



DATA ASSESSMENT N A R R A m  
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination ofthe reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. Thls 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific hdings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN025 

A validation was performed on the Metals Data fiom SDG EN025 The data was evaluated based 
on the following parameters. 

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

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

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

lElements 
Cadmium 
Iron 
Lead 
Nickel 
zinc 
Tin 
Barium 

- 
all soil samples below 0.3 mgkg 
no impact 
no impact 
no impact 
no impact 
all soil samples below I 5.0 mgkg 
no impact 



Cadmium 
Calcium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
S ifver 
Thallium 
Vanadium 
Zinc 

no impact 
no impact 
no impact 
all sod samples below 1.3 mg/kg 
no impact 
all soil samples below 48.3 mgkg 
all soil samples below 0.7 mgkg 
no impact 
ail soil samples below 0.8 mgkg 
no impact 
no impact 
no impact 

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

The preparation blanks exhibited negative bias for the following elements. 

Elements k les affected 
Aluminum -8.33 mgkg no impact 
Cobalt -0.10 mg/kg no impact 
Thallium -0.79 m a g  d soil samples k iow  7.9 mgkg 

This reviewer q u d e s  all samples results below 10 times the absolute value of the 
negative bIank value. 

Matrix Spike Recovery results 

The matrix spike recovery for soils for h t imony (53%) was below the lower control 
Limits (>30% but <75%). All positive and non-detect results are qualified as estimated, 
"J" or "UJ". 

Matrix Duplicate results 

The matrix duplicate RPD result for soils for Merccwy (2 f %) was not greater than 35% 
and will not be qualified. 

Serial Dilution recovery results 

The serial dilution result for soils for Potassium was greater than 10%. All positive 
results are qualified as estimated, "J". 

All sample results left with a "8" qualifier after all other qualifications, will be 
qualified with a "J" q W e r  in place of the "B". Value is below the CRDL but greater 
than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

SampIe ID 
all soil samples beIow 0.3 mg/kg 
all soil samples below 15.0 mgkg 
all sod samples below 1.3 mg/kg 
all soil samples below 0.8 mgkg 
ail soil samples below 7.9 mgkg 
all soil sampIes 
alI soiI samples 
all "B" results 

Anal yte DL 
+ 

QL 
Cd. U 
Sn. 
Cu. 
Ag. 
TI. +/U J/UJ 
Sb. +/U J/UJ 
K. + J 

all analytes B J 
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MET= Metals 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examhation of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. Ths 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the S W846 methods: the Functional Guidelines for Inorganic Data Validation, February 1 994, 
and DQO Level I11 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific fmdings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN026 

A validation was performed on the Metals for soils Data from SDG EN026 The data was 
evaluated based on the following parameters, 

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

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

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

Elements 
Arsenic 
Calcium 
Chromium 
Iron 
Manganese 
Selenium 
Silver 

Sam~les affected 
no impact 
no impact 
no impact 
no impact 
no impact 
all soil samples below 1 .3 5 mg/kg 
no impact 



Tin 3.28 mgkg all soil samples below 16.5 mgkg 

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

The preparation blanks exhibited negative bias for the foilowing elements. 

Elements Conc . Samples affected 
Barium -0.08 rng/kg no impact 
Cadmium -0.36 mgkg aU soil samples below 3.6 mgkg 
Thallium -0.84 mg/kg all soil samples below 8.4 m a g  

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

Matrix Spike Recovery results 

The matrix spike recovery for soils for Antimony (5 1 %) was below the lower control 
limits (>30% but <75%). All positive and non-detect results are qualified as estimated, 
'T' or "UJ". 

The matrix Spike recoveries for soiIs for Copper (243%), Lead (204%) and Manganese 
(1 69%) were above the upper control limits. All positive results are qualified as 
estimated, "J". 

Matrix Duplicate results 

The matrix duplicate RPD results for soils for Arsenic (38%), Cdcium (65%), Copper 
(log%), Manganese (36%), Mercury (53%) and Zinc (42%) were greater than 35% or 
greater than two times the CRDL. All positive results are qualified as estimated, "r'. 
The differences for Chromium (32%), Iron (23%) and Lead (29%) were not greater than 
35% and wiIl not be qualified for soils. 

Field Duplicate results 

The field duplicate results for sampIes 6 1 1 SBO I I0 1 and 6 1 I CBO 1 10 1 for Aluminum 
( I  1 I%), Arsenic (l53%), Barium (1 l5%), Chromium (l23%), Cobalt (153%), Copper 
(1 lo%), Iron (122%)' Lead (1 48%), Manganese (1  87%), Nlckel(l20%), Vanadium 
(123%) and Zinc (126%) were greater than 50%. AU positive and non-detect results are 
qualified as estimated, "F' or "UP'. 



Serial Dilution recovery results 

The serial dilution resuIts for soils for Aluminum, Barium, Chromium, Copper, Iron, 
Magnesium, Manganese, Nickel, Potassium and Vanadium were greater than 10%. AU 
positive results are qualified as estimated, "J". 

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



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all soil samples below 1.35 rngkg 
all soil samples beiow 16.5 mg/kg 
all soil samples below 8.4 mgkg 
all soil samples below 3.6 m a g  
all soil samples 
aU soil samples 

all sod samples 

61 1SB01101 and 61 1CB01101 

all soil samples 

all "B" results 

Analyt e 
Se. 
S n. 
T1. 
Cd. 
S b. 

Cu, Pb and 
Mn. 
A, ca, cu ,  
Mn, Hg and 
Zn. 
A], As, Ba, 
Cr, Co, Cu, 
Fe, Pb, Mn, 
Ni, V and Zn. 
AJ, Ba, Cr, 
Fe, Mg, Mn, 
Ni, K and V. 
alI analytes 
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ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectlSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance; 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 
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control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra. chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
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SDC# EN027 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SVOA= Semivolatiles 
MET= Metals 
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M E M O R A N D U M  CHPMHILL 

Data Validation Summary - CNC AOC 611 
TO: Louise Palmer/CHZM HILL/CLT 

FROM: Herb Kelly/CH2M HILL/GNA 

DATE: September 7,2001 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected at site AOC 61 1 in Zone F at the Charleston Naval Complex (CNC), 
Charlesfon, South Carolina. The samples were collected on June 8,2001. 

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

The Quality Control areas that were reviewed and the resulting findings axe documented 
withm each subsection that follows. These data were validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents, such as the Environmental Protection Agency (EPA) National Functionnl 
Guidelinrsfor Inorganic Data Ru7lirw (EPA, 1994) and National Functional Guidelines for Organic 
Data Revitw (EPA, 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, hc. in Charleston, South 
Carolina, for the following analyses: SW-846 8270 Polynuclear Aromatic Compounds 
(PNAs), SW-846 8082 Polychlorinated Biphenyls, and Lead following SW-846 6010 
methodology. 

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

Attachment 1 lists the changes in data qualifiers, due to the validation process. 



DATA QUAUTY EVALUATlON SUMMARY 

The following primary flags were used to qualify the data: 

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

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

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

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

[R] Rejected. The data are not useable. 

Secondary Data Validation Qualifiers 

Code 
2s 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
ss 
TN 

Definition 
Second Source 
Blank 
Blank Spike / Blank Spike Duplicate or (LCS / LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's + J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 
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Organic Parameters 

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

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

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

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

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

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

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

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

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

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

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

Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 
detector, the agreement of the quantitative results on both columns is evaluated. For 



DATA QUALITY EVALUATION SUMMARY 

Pesticide and PCB analyses covered in this report, c o n h a t i o n  was performed using a 
dissunilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000,40% RPD criteria was used as the acceptance limit. 

Polynuclear Aromatic Compounds (PNAs) Analyses 
The QA/QC parameters for the PNA analyses for all of the samples were within acceptable 
conhol limits, except as noted below. 

Calibrations 

All initial and continuing calibration criteria were met except as noted in Table 2 below. 

TABLE 2 
Exceptrons to lnit~al Calibration Criteria and Continuing Calibration Criteria: PNAs 
Charleston Naval Complex, Zone F AOC 61 1 ,  Charleston, SC 

InstrumentlCalibration 
Date Analyte 

%Relative Standard 
Deviation (ICALY 

SDitference (CCAL) Associated Samples 

MSD7-ICAL-6/t 2 Benzo (b) fluoranlhene 0.986 43676-all samples 

MSD7-CCAL-6/16, 1341 Benzo (b) fluoranthene 22.5 high 43676-1, 1 MS, 1MSD 

Benzo (g,h,i) perylene 20.8 high 

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

When the percent Relative Standard Deviation (%RSD) or R2 was out in the initial 
calibration, all associated samples were qualified. Detected compounds were flagged "J" 
and non-detected compounds were flagged "UJ", as estimated. 
When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference was high, detected compounds were flagged "J", as 
estimated. Non-detected compounds were not flagged. 

Polychlorinated Biphenyls (PCBs) Analyses 
The QA/QC parameters for the PCB analyses by method SW-846 8082 for all of the samples 
were within acceptable control limits, except as noted below: 

Recoveries - Surrogate, MSlMSD and LCSILCSD 

All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS) and Laboratory Control Sample Duplicate (LCSD) recoveries were within 
acceptable quality control limits, except as noted below. 

The recoveries for the MS/MSD samples could not be determined due to the dilution 
required because of matrix interference. 



DATA QUAUTV EVALUATION SUMMARY 

TABLE 3 
Surrogate, Recoveries Out of QC Limits: PCBs 
Charleston Naval Complex, Zone F AOC 61 1, Charleston, SC 

Recovery Recovery 
SDG Sample Parameter (column #1/#2) Limits Flag 

Decachlorobiphenyl 

#8 1 61 1 SB02001 Tetrachloro-m-xylene 

Decachlorobiphenyl 

#9 1 61 1 SB02101 Decachlorobiphenyl 

Decachlorobiphenyl 

# I 2  1 61 I SB02403 Tetrachloro-m-xylene 

Decachlorobiphenyl 

51 */41' 60-1 40 Detects-J, non- 
detects-UJ 

58'149' 

- 

- out of QC Limits 
D - Diluted 

Calibrations 
A11 initial and continuing calibration criteria were met except as noted in Table 4 below. 

TABLE 4 
Initial and Continuing Calibration Criteria Exceptions: PCBs 
Charleston Naval Complex, Zone F AOC 61 I ,  Charleston, SC 

Instrument/ % Difference 
Calibration Date Analyte Col#l I Col#2 Flag 

- -- 

ECD2a-6119-2148 closing Aroclor 1260 22.0 1 26.0 low Flagged UJ in samples 43676-1,5-11 
- - 

ECD2a-6120-0112 closing Aroclor 1260 17.8 1 19.2 low Flagged UJ in samples 43676-12 

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

When the percent Relative Standard Deviation (%RSD) was out in the initial calibration, 
all associated samples were qualified. Detected compounds were flagged "J" and non- 
detected compounds were flagged "UJ", as estimated. 
When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference was high, detected compounds were flagged "J", as 
estunated. Non-detected compounds were not flagged. 
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Inorganic Parameters 

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

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

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

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

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

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

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

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

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

m ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not s i e c a n t  physical or chemical interferences exist due to the sample 
matrix. 

Metals Analyses - Lead 
The QA/QC parameters for the Lead analyses for all of the samples were within acceptable 
control limits, except as noted below. 
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Blanks 
Lead was detected in some continuing calibration blanks, the highest concentration at 
1.61 ug/L. However, all of the reported concentrations in the associated samples were 
above 5 tunes the concentration reported in the blanks; therefore, no flags were applied. 

Recoveries - MSIYSD and LCSlLCSD 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control Sample (LCS) and 
Laboratory Control Duplicate Sample (LCSD) recoveries were within acceptable quality 
control limits, except as noted below: 

The recovery for Lead in the MS/MSD samples were 92.3 and 130.9 percent respectively. 
The QC lunits were 75 to 125 percent, therefore, detected results were qualified "J" as 
estimated. No flags were applied to non-detected results. 

Conclusion 
A review of the analytical data submitted regarding the investigation of site AOC 611 in 
Zone F of the CNC by CWM HILL has been completed. An overall evaluation of the data 
indicates that the sample handling, shipment, and analytical procedures have been 
adequately completed, and that the analytical results should be considered usable as 
qualified. 

The analytical data had minor QC concerns with regard to selected data being rejected that 
affected data usability for those parameters. However, the validation review demonstrated 
that the analytical systems were generally in control and the data results can be used in the 
decision making process. 
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Initial Comments and Responses on the Draft Final Zone F RFI Report 
Specific to AOC 61 1 

April 7, 1999 

SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

Comment 1 : 
Soil sample blanks for the following areas contained detectable contaminants: SWMU 4, AOC 
619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 613, AOC 616, AOC 
617, and Grid soil samples. Groundwater blanks contained detectable contaminants for the 
following areas: AOC 619, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 613, GEL samples, 
Location 240, AOC 617, and Grid groundwater samples. These detections were noted in the 
volatile, semivolatile, and metals methods. In accordance with the Environmental Protection 
Agency, Standard Operating Procedures for sample collection, trace contaminants in field, trip, 
equipment, and distilled water blanks may indicate a problem with either decontamination 
procedures and/or cross contamination of samples during collection or transport. The RFI 
report shodd fully explain the existence of trace contaminants in blanks. Please revise the text to 
include this / these explanation(s). 

NavyIEnSafe Response 1 : 
The Project Chemist has reviewed and evaluated the data and compiled the findings in 
the following memo to the Project Team for review and approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Several comments by the South Carolina Department of Health and Environmental Control 
(SCDHEC) on the Draft Zone F and K RFI Report discuss the context of the Data Validation 
section and how blank contamination can be further explained relevantly to specific site 
samples. This memo is intended to explain the data validation process and how it relates to 
blank contamination associated with the RFI report process for the Charleston Naval Complex 
(CNC) project and offer a resolution to stated comments. For demonstration purposes, AOC 607 
in Zone F has been designated as the site to be addressed in this memo. 

As part of the RFI process at CNC, chemical environmental samples undergo a third party data 
validation review process following USEPA Functional Guidelines. This process includes the 
review of analytical data generated at specific data quality objectives (DQOs) and making a 
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determination of the validity of the results through implementation of the functional guidelines 
and providing professional judgement in the qualification of the data. DQOs include the 
collection and analysis of quality control (QC) blanks which are intended to identlfy possible 
contaminants that may be associated with the collection/analysis process. 

To assess possible cross contamination from sampling procedures, deionized water, equipment, 
and field blanks are collected on a weekly basis per sampling event and trip blanks are 
submitted daily when volatile organic compounds (VOCs) are requested for analysis. The 
laboratory is also required to provide data on internal laboratory contamination and must 
analyze method blanks according to specific method requirements. The QC blanks and 
environmental samples are analyzed by the same methods and are routinely batched in the 
same Sample Delivery Group (SDG). A typical SDG includes a total of 20 samples. Batching QC 
and environmental samples together in the same SDG provides needed information to the data 
validator to make necessary decisions about the quality of the data. There are occasions when a 
sampling event at a particular site will have multiple SDGs and it becomes the responsibility of 
the data validator to incorporate the findings of QC blanks into other SDGs associated with the 
site. 

Each SDG has its own data package incorporating the analytical results of samples and 
providing necessary QC data to make judgements about the validity of the data. When 
reviewing the data, the validator follows strict guidelines and must quahfy sample data when 
appropriate. Contamination found in QC blank data is one aspect where qualification of data is 
necessary. Functional guidelines state that when contamination is found in QC blanks the 
validator must incorporate the findings to site samples where applicable. The way the validator 
applies the finding is through the "5x" or "10x" rule. The "5x" rule is taking the analytical result 
of the contaminant found in a QC blank and multiplying the result by five. If a compound is 
found in all associated blanks, then the highest result is subjected to the rule. The adjusted result 
is then compared to all site samples and if detections in site samples are less than the adjusted 
result of the blank contaminant, site sample detections are adjusted to non-detect. This rule 
covers all compounds except for acetone, methylene chloride, 2-butanone, and bis(2- 
ethylhexyl)phthalate, which are known laboratory and possible field sampling contaminants, 
where the "lox" rule will apply. 

Upon completion of the data review process, the validator generates a validation report which 
includes the functional guideline checklist with instructions on quahfying data, actual data 
sheets of site samples showing data qualifiers, an electronic file of the site sample data with 
qualifiers, and a summary report outlirung deficiencies noted and data qualifiers used. EnSafe 
reviews the report for consistency and electronically adds the data files to a database. Once the 
data is validated and added to the database it becomes final and is used in writing nature and 
extent, fate and transport, and risk assessment sections for RFI reports. As part of the Data 
Validation section in the CNC RFI reports, all SDG data validation summary reports and 
database spreadsheets are included for review. 

As part of the RFI report process, all contaminants detected in site samples that are not 
validated to non-detect are to be mentioned in the nature and extent section and compared to 
regulatory limits such as risk-based concentrations, soil screening and maximum contaminant 
levels. In short, if an adjusted blank contaminant detection was not higher than the site sample 
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detection, then the site sample result is reported in the RFI report. This result would then be 
reviewed as a possible chemical of potential concern (COPC) or chemical of concern (COC) and 
identified as such where applicable. The quarterly monitoring sampling program would help to 
determine if a COPC or COC was from cross contamination or actual detection. 

Section 4.3 in the Zone F and K Draft RFI reports summarized blank contamination found in 
common multiple blanks associated with a particular site (usually first round sampling events). 
The sections did not list contaminations found in only one blank because of the assumption that 
it was a single occurrence and not part of a trend. The data validation summary reports listed all 
blank contamination per SIX but do not point out trends between the SDGs. 

In addressing comments concerning blank contamination at CNC, AOC 607 was used to 
demonstrate the association between field and method blank detections in all sampling events 
under the RFI in Zone F. Tables 1 and 2 list compounds detected and the ranges associated with 
the blanks. The asterisk denotes compounds that were detected in a blank but were not detected 
in a site sample. 

Table 1 - Soil AOC 607 

Field Blanks Range 
1234678-HxCDF 3.76-11.7 pg/L 
123478-HxCDF 0.704-2.29 pg/L 
123678-HxCDD 2.74-7.37 pg/L 
123678-HxCDF 1.3 pg/L 
123789-HxCDD 50.2-131 pg/L 
234678-HxCDF 2.74-3.5 pg/L 

2-Butanone 23 ug/L 
Acetone 4-120 ug/L 
Ace tonitrile 2800-14000 ug/ L 
Aluminum 246 ug/L 
Barium 16.7 ug/L 
Benzyl Alcohol* 2 ug/L 
Beryllium 0.31-.41 ug/L 
BromodichIoromethane* 13 ug/L 
Calcium 18.7 ug/L 
Chloroform* 34 ug/L 
Chromium 1 ug/L 
Copper 0.75 ug/L 
Cyanide 3.5 ug/L 
Iron 596 ug/L 
Magnesium 1340 ug/L 
Manganese 23.3 ug/L 
Mercury 0.11 ug/L 
Methylene Chloride 1-14 ug/L 
Nap thalene 1 ug/L 
Nickel 14 ug/L 

Method Blanks 
1234678-HpCDD 
234678-HxCDF 
Acetone 
Aluminum 
Beryllium 
bis(2- 
E thy1hexy)lphthala te 
Butylbenzylphthalate 
Chloroform 
Chromium" 
Iron 
Lead 
Methylene Chloride 
OCDD 
Thallium 
Tin 
Vanadium 

Range 
3.67 pg/L 
3.15 pg/L 
2-12 ug/L 
2.27 ug/L 
,035-,039 ug/L 
45-53 ug/L 
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N - 1-4 ug/L 
Nitrosodime thylamine* 
OCDD 388-744 pg/L 
OCDF 2.5-6.71 pg/L 
Potassium 1320 ug/L 
Sodium 6410 ug/L 
Thallium 6.8 ug/L 
Tin 2.8 ug/L 
Toluene 2 ug/L 
Vanadium 1.7 ug/L 
Zinc 7.1-10.3 ug/L 

Notes: 
Compounds not detected in any site samples. 

Table 2 -Water AOC 607 

Field Blanks Ranges 
1234678-HpCDD* 3-6 pg/L 
234678-HxCDF* 3 P ~ / L  
Acetone 3 ug/l 
Alum~num 9.3-19.6 ug/L 
Antimony 1.7-2.8 ug/L 
Arsenic 2.2-2.5 ug/L 
Barium .34-.98 ug/L 
BEHP* 1-1 10 ug/L 
Bromodichloromethant2 ug/L 

Calcium 39.2-99.8 ug/L 
Chloroform* 1-7 ug/L 
Chromium 1.5 ug/L 
Cobalt 1.1 ug/L 
Dl-n-octyl phthalate* 9 ug/L 
Iron 22.4-35.9 ug/L 
Magesnium 49.8 ug/L 
Manganese .38-.72 ug/L 
Methylene Chloride 6-19 ug/L 
Nickel 1.8 ug/L 
OCDD* 9 p d L  
OC DF* 4 ElL 
Potassium 690-699 ug/L 
Silver 2.3-3.8 ug/L 
Sodium 33.2-24700 

ug/ L 
Tetrachloroethene 1-14 ug/L 

APPDI~COMMENT R E S W N S E S ~ ~  1 DOC 

Method Blanks Ranges 
1234789-HpCDF"3.76 pg/L 

234678-HxCDF* 6.45 pg/L 
Acetone 3-7 ug/L 
Aluminum 12-23.8 ug/L 
Antimony 1.6-6.22 ug/L 
Arsenic 2.53-2.67 ug/L 
Barium .35-2.55 ug/L 
BEHP* 1-10 ug/L 
Benzene* 1 ug/L 

Benzoic acid 4 ug/L 
Calcium 60.5 ug/L 
Chloroform* 1-3 ug/L 
Cobalt 1.24 ug/L 
Copper 1.14-2.5 ug/L 
Cyanide* 1.79-2.5 ug/L 
Diethylphthalate* 1 ug/L 
Heptachlor* 0.012 ug/L 
Iron 20.1-32 ug/L 
Lead .91-1.4 ug/L 
Magesnium 50.6-56.9 ug/L 
Manganese .5-1.2 ug/L 
Methylene Chloride2-17 ug/L 
Nickel .72-1 ug/L 
OCDD* 7.35-11 pg/L 

OCDF* 5.66 pg/L 
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Zinc 7.6 ug/L Potassium 178 ug/L 
Silver 1.44-1.94 ug/L 
Sodium 27.5-107 ug/L 
Tetrachloroethene 2 ug/L 
Thallium 3.4-3.75 ug/L 
Tin 19.6 ug/L 
Toluene 2 ug/L 
Vanadium 0.813 ug/L 
X ylene* 1-2 ug/L 
Zinc 7.61-10.2 ug/L 

Notes: 
* Compounds not detected in any site samples. 

In reviewing the compounds for both lists, explanations can be made as to why certain 
compounds were detected. The majority of compounds that make the lists are inorganics. In 
comparing the method blank lists there was an increase of inorganic compounds detected in the 
water events as compared to the soil events. Detections generally ranged higher for the water 
event method blanks. The field blank Lists showed virtually the same number of inorganic 
compounds for both soil and water events. In contrast to the method blanks, detections of 
common metals in the field blanks generally ranged higher for soil events. A possible reason for 
the h g h  incident of metals in field blanks maybe the water from the North Charleston Water 
System which is used for the on-site carbon filtered/single canister deionized water system. The 
deionized system is routinely maintained by the Culligan company, but even working at 
optimal efficiency the system cannot filter out all compounds. The same can be said of the 
laboratories that use a carbon filtered/dual canister deionized system to filter water for the 
method blanks. Elimmating aU metal detections from blank analyses is an insurmountable task 
and efforts to identlfy exact sources of metals are impossible. 

The organic blank detections are easier to explain in some cases. For example, the VOCs 
bromodichloromethane and chloroform were detected in field blanks for the soil and water 
events and but just chloroform was detected in the method blanks. The two VOCs are common 
by-products of the chlorination process of municipal water systems. As noted in the tables, 
bromodichloromethane and chloroform were not detected in any site samples during water 
sampling events. 

The chlorinated dioxin and dibenzofuran detections noted in the field and method blanks are 
common contaminants found in a dioxin lab. Due to the extremely low detection h i t s  (parts 
per quadrdhon) that a dioxin lab routinely meets due to current technology, it has become 
extremely difficult to decontaminate glassware down to non-detect levels. However, once the 
2,3,7,8-TCDD Toxicity Equivalency Factors (TEFs) are applied to the results, the overall 
detections are minimal. 

It is possible for acetone to be detected in samples because of the decontamination procedures at 
CNC that use isopropyl alcohol. Acetone being a contaminant of isopropyl alcohol. But the 
decontamination procedures used in the field are not what laboratories follow so the acetone 
detections in the method blanks must be from cross contamination in the lab. Acetone is used in 
laboratories as a solvent for the extraction of s o h .  
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Methylene chloride is not used in decontamination procedures but was detected in field blanks 
as well as in method blanks. The explanation for this is that laboratories use methylene chloride 
when performing water extraction for semivolatile and pesticides analyses and very likely cross 
contamination with CNC samples has occurred. Methylene chloride has not been identified as a 
COC at AOC 607. 

Tetrachloroethene (PCE), also not used in decontamination procedures, was detected in the field 
and method blanks for the water events. AOC 607 has large PCE detections in the shallow and 
intermediate groundwater around building 1189 and it is very possible that cross contamination 
between samples as occurred. The detections for PCE do not affect the results found in the site 
samples. 

The detections of benzene, toluene, and xylene are all below their respective method detection 
limits (MDLs) and cannot be verified as a true detection. The high detections of acetonitrile (an 
Appendix I X  compound) occurred in two field blanks collected in 11/96. Both blanks were from 
the same SDG and no associated site samples had detections of the compound. 

The phthalate compounds detected in both field and method blanks are commonly found in 
plastics found in disposable gloves and glassware. The phthalates that were detected in blanks 
during water events were not detected in any site samples. Phthalates were detected in the 
method blanks during soil events and not the field blanks leading to the speculation that 
phthalate contamination is caused by the laboratory. 

CH2M-Jones Response 1: See document "Response to Reply to Comment Responses" 

Comment 7: AOC 61 1 
Please update the RFI Report to include lnterim Measures. 

NavylEnSafe Response 7: 
The Interim measures performed at AOC 611 will be described in the Final Zone F RFI 
report. 

CH2M-Jones Response 7: The Interim Measures are described in this RFl Report Addendum. 
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SCDHEC (Johnny Tapia) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

March 12,1999 

Comment 2: 
Section 4.3. "Data Validation Reports" is an enumeration of the results and detections of blank 
samples in soil and groundwater. These results should be interpreted in a relevant and 
meaningful manner by describing if the blank detection means the contaminant is present in the 
sample, is a product of cross-contamination, etc. This would clardy the sigruficance of the 
presence of certain contaminants in the samples collected at each unit. As written, contributes 
minimum value for the review of the document. Please revise this section. 

NavylEnSafe Response 2: 
The Project Chemist will review and evatuate the data and compiIe the findings into a 
memo for the Project Team's review and approval. Please see response to E. Cathcart 
Comment #l. 

CH2M-Jones Response 2: Nofurther clorifi'cation needed. 

Comment 3: 
Table 6.4 which calculates the Soil Screening Levels for the protection of groundwater needs to 
revise and recalculate the values for Thallium and Benzo(a)pyrene. The MCL values for the 
Target Leachate Concentration are not correct, therefore the calculated SSL values need to be 
verified. Please correct and consider implications throughout the report. 

NavylEnSafe Response 3: 
The MCL value for benzo(a)pyrene in Table 6.4, used as the unadjusted target 
leachate concentration, is shown incorrectly as 0.002 mg/L; it should be 0.0002 mg/L, 
and will be corrected in the final report. The unadjusted target leachate concentration 
of 0.0005 mg/L shown for thallium is actually the MCLG rather than thallium's MCL 
of 0.002 (see column heading in table), and is therefore more conservative (lower) than 
the MCL. The Soil Screening Guidance: User's Guide specifies the use of a nonzero 
MCLG, MCL, or HBL (Equation 10, p. 29) to determine the target soil leachate 
concentration. In any event, neither of the calculated SSLs from Table 6.4 was used in 
the Section 10 screening tables. Because benzo(a)pyrene has an EPA-calculated SSL of 
8 mg/kg (Soil Screening Guidance: Technical Background Document, Appendix A), 
that value was used in the tables. The EPA-calculated value of 0.7 mglkg for thallium 
would have been used in the screening tables, except that thallium's background 
reference value of 1.24 mgikg for subsurface soil was higher, and was therefore used 
instead. Sometime after the draft RFI report for Zone F was submitted, SCDHEC 
requested that background reference values for inorganics not be used in place of 
corresponding SSLs in the fate and transport screening tables when they exceed the 
SSLs. Consequently, 0.7 mg/kg will be used as the SSL for thallium in the final RFI 
report. 
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CH2M-Jones Response 3: SSLsfor both Thallium and Benzo(a)pyrene are takm from the Soil 
Screening Guidance Technical Background Document, adjusted for DAF = 10. CN2M-Jones does 
not agree that background values that exceed S S L  values should not be considered in the 
assessment of COCs. Therefore, if background data indicate that background values exceed the 
SSL,  these background data will also be used as screening levels in assessing whether a chemical 
may be a COC. 

Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about the use of 
the highest of background values (upper or lower soil) used as the screening alternative to SSLs. 
The same approach is mentioned for groundwater where the greater of shallow or deep 
background concentrations is used as an screening alternative to the tap water RBCs. Using this 
approach defeats the purpose of collecting two set of samples (upper and lower) to determine 
background reference concentrations and is not a conservative screening process. In addition, 
the same paragraph states that this approach is proposed based only on assumptions. The 
Screening process should continue as previously approved. Please revise this paragraph and 
consider implications throughout the report. 

NavyIEnSafe Response 4: 
Contaminant transport from soil to groundwater involves infiltration of rainwater into 
the soil followed by percolation downward through surface soil and subsurface soil 
(the vadose, or unsaturated zone), through the water table into the saturated zone (the 
unconfined aquifer). Each molecule of water is exposed to contaminants in both 
surface and subsurface soil as it moves downward to the aquifer. Because the 
migrating soil water is also exposed to background concentrations of soil constituents 
at each level, the only relevant background concentration for making comparisons to 
contaminant concentrations is the greater of the surface soil or subsurface soil values. 
Collecting background soil samples at both depths is necessary because most human 
health risk assessment applications require comparisons to background for surface 
soil only. Because of SCDHEC's request (see Response 3 above) that background 
values not be used in place of SSLs, however, this is a moot point. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial 
aquifer in Zone F is complex. Given the uncertainty about the interconnectedness of 
the portions of the aquifer encountered in each well, groundwater results from each 
depth (shallow or deep) will be screened only against background reference values 
from the corresponding depth for the final report. 

CH2M-Jones Response 4: See document "Response to Reply to Comment Responses" for 
revised EnSafe response. 

Comment 5: 
Please clar~fy in the text that according to EPA's latest guidance on dioxins the 1,000 ng/Kg (as 
2,3,7,8-TCDD TEQs) is based on a residential cleanup level with a risk level of 1E-4. Please clarlfy 
also that this cleanup level is being used as a screening number due to the complex and time- 
consuming calculations involved with risk presented by dioxins. For instance page 7.7 needs this 
clarification. Please correct accordingly. 
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NavyIEnSafe Response 5: 
The above clarifications will be made in the revised report with one exception. The 
1,000 ng/kg PRG for 2,3,7,8-TCDD TEQs is based on an industrial scenario and a 
target risk of 1E-04. 

CHZM-Jones Response 5: Dioxin detections in the soil duplicate samplefrom AOC 611 were 
two orders of magnitude lower than the 1,000 ngfig TEQ PRG quoted and, therefore, were not 
considered of concern af  the site. 

Comment 6: 
Page 7.10, "Summary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were identified, the current soil concentrations were considered sufficiently protective 
of the underlying aquifer". The Department does not necessarily agree with this statement. 
Other factors as age of the unit, age of spills, type of contaminants present, barriers present 
(asphalt, concrete, etc.) would influence the presence of contaminants in groundwater. Please 
modlfy this statement and consider t h ~  factor when making this statement in reference to a 
specific unit. 

NavylEnSafe Response 6: 
The factors mentioned above will be considered when evaluating soil's potential 
impact to the groundwater. 

CH2M-Jones Response 6: See document "Response to Reply to Comment Responses" for 
revised EnSafe response. 

Comment 7: 
It may be appropriate to determine a background reference concentration, at Zone F soil and 
groundwater, for chemicals considered essential nutrients specially for iron. This natural 
nutrient has been detected at higher concentrations than usual throughout this zone and may be 
of concern. An evaluation can not be properly done at this time without having an appropriate 
background concentration and it has been dismissed many times without further consideration. 
This should be corrected in the final RFI report. 

NavyIEnSafe Response 7: 
Printouts of iron detections in both soil and groundwater exhibit smooth distributions 
with one high anomalous concentration in each case. Iron in soil samples appears to 
correlate closely with aluminum, indicating that high concentrations of both metals 
are related to high percentages of clay in the sample. Scatterplots of iron vs. aluminum 
would help confirm this interpretation, and would also make it possible to identify 
individual samples with genuinely anomalous high iron concentrations. 

Agreed, a background concentration should be developed for iron. Since iron is an 
essential nutrient, there is no clear guidance for iron risk assessment for human health 
and therefore no clear risk based remedial alternatives to the background 
concentration. For sites with iron reported at concentrations above the background 
reference concentration it is highly recommended that the Project Team develop a 
framework for managing such sites. However, it will be necessary to do so with a 
minimum of risk based decision making tools. 



Response to SCDHEC (Johnny Tapla) Comments 
Draft RCRA Facilrty lnvestigat~on Zone F 

Dated March 12, I999 

CHZM-Jones Response 7: Background concentrations for iron are ident@iedjrom grid samples 
from combined Zones F and G. The following concentrations will be used for screening: 

Comment 8: 
This comment is applicable to all units in Zone F. The Risk uncertainty section generally 
summarizes all detections and explain contributing or mitigating factors to be considered when 
reaching a decision on the fate of the unit. Since groundwater contamination is assessed based 
mainly on the first quarter of groundwater sampling, mitigating or contributing factors, such as 
results of subsequent rounds of groundwater sampling that confirm or refute possible 
contamination, should be acknowledged. Also, new contaminants detected should be 
mentioned. Please review the report. 

NavyIEnSafe Response 8: 
The Navy agrees and will evaluate all available data for incorporation into the final 
report. 

AOC 61 1 
Comment 22: 
Groundwater was not investigated at this unit even though is located next to an area with 
confirmed groundwater contamination and potential materials released at this unit would 
indicate that groundwater is/was at risk. There are no downgradient w e b  identified that could 
confirm/deny groundwater impacts. Based on this, groundwater needs to be sampled as part of 
the investigation of this unit. Please proposed well locations. 

NavylEnSafe Response 22: 
In accordance with the SCDHEC approved work plan groundwater was not sampled. 

CH2M-Jones Response 22: See document "Response to Reply to Comment Responses" for 
revised EnSafe response. 

Comment 23: 
Detections of PCBs in surface soil are not defined. Detections in subsurface soil of several metals 
exceeding SSLs (As, Hg) merit more samples for the definitions of extent. More soil and 
groundwater samples are needed within this area. 

NavylEnSafe Response 23: 
In October 1997, the Environmental Detachment Charleston removed approximately 
280 cubic years of soil from an area 75 by 100 feet and to a depth of one foot. 
Confirmatory samples were below RBCs andlor Zone F background concentrations. 
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Dated March 12. 1999 

CH2M-Jones Response 23: Additionttl sanlplingfor PCBs, lead, and BEQs hns been conducted 
and these parameters are now well-drfined at AOC 611. Confirmato y samplesfron~ dlr IM tllso 
contributed to delineation eflorts. Groutidzuater sampling in the area is suficienf to charrzcteriza 
the site. 



Response to Reply to Comments on the Draft Final Zone F RFI Report 
June 25,1999 

SCDHEC (Eric Cathcart) Reply to Comments 
received 7 April 1999 on The Zone F Draft RCRA Facility 

Investigation Report (dated 31 December 1998) 
Charleston Naval Complex 

Comment 1 : 
Soil sample blanks for the following areas contained detectable contaminants: SWMU 4, AOC 619, 
SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 613, AOC 616, AOC 617, and 
Grid soil samples. Groundwater blanks contained detectable contaminants for the following areas: 
AOC 619, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 613, GEL samples, Location 240, 
AOC 617, and Grid groundwater samples. These detections were noted in the volatile, semivolatile, 
and metals methods. In accordance with the Environmental Protection Agency, Standard Operating 
Procedures for sample collection, trace contaminants in field, trip, equipment, and distilled water 
blanks may indicate a problem with either decontamination procedures and/or cross contamination 
of samples during collection or transport. The RFI report should fully explain the existence of trace 
contaminants in blanks. Please revise the text to include this/these explanation(s). 

Navy/EnSafe Response 1 : 
The Project Chemist has reviewed and evaluated the data and compiled the findings in 
the following memo to the Project Team for review and approval. 

Memorandum 

- 
10: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Contents of the memorandum not included. Refer to original comment letter. 

SCDHEC Response: 

The presence of tetrachloroethene in the field and method blanks for groundwater samples and the 
Navy's suggestion that cross contamination may have occurred between samples for AOC 607 concerns the 
Department. The Navy should m a k ~  every efiort to prevent cross contamination in future samples. Field 
personnel should review the procedures for sample collection and shipment as noted in CVA Final 



SCDHEC (johnny Tapia) Reply to Comments dated 7 April 1999 
Draft RCRA Facility Investigation Zont. F 

Dated izrner 25,1999 

Comprt.llensive Santplirtg a~zd Annlysis PInn dated 30 Atrgtist 1994 and the EPA Region IV Environrnrntnl 
Comyliflnce Branch Standard Operating Procedtlres and Duality Assurance Manunl. 

The Nu y ' s  explanation for the high incrdmt of metals In theheld blanks should be valiiffited through 
water quality datafrom the North Charleston Water S!/stem. The data report should be submitted within 
ninety days of receipt of this letter. 

NavylEnSafe Response: 
EnSafe will contact the City of North Charleston to inquire if such data is available and, 
if so, obtain a copy for comparison to the metals detected in Zone F field blanks. 

CH2M-Jones Response: Datafrom the City for the time period during described sampling is 
ttot available for comparison. 

SCDHEC (Johnny Tapia) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about the use of the 
highest of background values (upper or lower soil) used as the screening alternative to SSLs. The 
same approach is mentioned for groundwater where the greater of shallow or deep background 
concentrations is used as an screening alternative to the tap water RBCs. Using this approach 
defeats the purpose of collecting two set of samples (upper and lower) to determine background 
reference concentrations and is not a conservative screening process. In addition, the same 
paragraph states that this approach is proposed based only on assumptions. The Screening process 
should continue as previously approved. Please revise this paragraph and consider implications 
throughout the report. 

NavylEnSafe Response 4: 
The text will be modified to clarify that only SSLs will be used for the initial fate and 
transport screening. Inorganic SSL exceedances will be compared to background 
concentrations for discussion purposes only. Because the migration path, soil-to- 
groundwater, crosses through both soil intervals, the greater background will be used for 
this comparison. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial aquifer 
in Zone F is complex. Given the uncertainty about the interconnectedness of the portions 
of the aquifer encountered in each well, groundwater results from each depth (shallow 
or deep) will be screened only against background reference values from the 
corresponding depth for the final report. 

Comment 6: 
Page 7.10, "Summary of COPCs" paragraph makes the statement that "If no groundwater impacts 
were identified, the current soil concentrations were considered sufficiently protective of the 



SCDHEC (Johnny Tapia) Reply to Comments dated 7 April 1999 
Draft- RCRA Facility Investigation Zone F 

Dated June 25,1999 

underlying aqder". The Department does not necessarily agree with ttus statement. Other factors 
as age of the unit, age of spills, type of contaminants present, barriers present (asphalt, concrete, 
etc.) would influence the presence of contaminants in groundwater. Phase modlfy this statement 
and consider this factor when making this statement in reference to a specific unit. 

NavylEnSafe Response 6: 
The Navy agrees and wilI revise the text in Section 7. Site specific factors potentially 
affecting the soil-to-groundwater pathway will be identified and discussed as appropriate 
for the site. This information will be added to the fate and transportation subsections of 
Section 10 text. 

CH2M-Jones Response 6: CH2M HILL is screening soil parameters for COPCs using the soil 
screening process as agreed upon with DHEC. 

Comment 22: 
Groundwater was not investigated at this unit even though is located next to an area with 
confirmed groundwater contamination and potential materials released at this unit would indicate 
that groundwater &/was at risk. There are no downgradient wells identified that could 
confirm/deny groundwater impacts. Based on this, groundwater needs to be sampled as part of 
the investigation of this unit. Please proposed well locations. 

NavylEnSafe Response 22: 
Two additional shallow wells have been installed along the east side of Borie Street to 
support the adjacent AOC 609. The wells were sampled in May 1999 for VOCs, SVOCs, 
metals, and pesticides1PCBs. The southernmost well should be downgradient of AOC 
611 which will allow an evaluation of the impact of this site on groundwater. This data 
should be available in early July. In addition, confirmation soil samples collected during 
the DET's IM for soil at this site will be compared to generic SSLs to determine the 
potential for additional soil-to-groundwater migration. 

CH2M-Jones Response 22: Groundwater has been sampled in the vicinity to verifi that there 
llaue been no impacts. Data are described and discussed in this RFI Report Addendum. 

SCDHEC (Susan Byrd) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

Comment 1 : 
Section 6.2.1, Pane 6.11, Line 20 
The text states that the soil-to-groundwater migration pathway was assessed using generic SSLs 
that assume a DAF of 20, rather than site speclfic SSLs. A vague description was given for the 
jushfication of the DAF value used; however, a more thorough explanation as to why the DAF value 



SCDHEC (Susan Byrd) Reply to Commenfs dated 7 April 1999 
Draft RCRA Facility investigation Zorztl F 

Dated lune 25. 1999 
" .  

of 20 was selected, including site specific parameters, should be discussed in thrs section. A table 
showing the comparative site specific values should be included. 

NavyIEnSafe Response 1 : 
Because of the number of sites in each zone, fate and transport evaluation consists of a 
conservative, first-look screening followed by a more detailed look at the potential 
problem chemicals identified in the screening. In keeping with the preliminary nature 
of the screening, generic DAFs of 10 or 20 have been used to calculate SSLs for protection 
of groundwater. Normally, a DAF of 20 is used, as recommended in the 1996 USEPA Soil 
Screening Guidance. Where hydrogeological conditions indicate that a more 
conservative value is appropriate, a DAF of 10 is used. For example, DAFs of 10 were 
used for the Naval Annex in Zone K because sediments there are almost entirely 
permeable sand, and for Zone I because groundwater levels are very close to the surface 
and the horizontal gradient is unusually low. Fate and transport evaluation for Zone E 
was carried out differently than for other zones: recognizing that groundwater would not 
be used a s  drinking water in this industrial area, the focus was on potential threats to 
surface water in the Cooper River. To make up for this less conservative approach to 
groundwater, the DAF was arbitrarily lowered from 20 to 10, although hydrogeological 
conditions would have justified using 20. The decision to use a DAF of 20 was not 
dependant on site specific parameters. The rationale for using a DAF of 20 for Zone G 
is presented in Section 6.3. 

CH2M-Jones Response 1: As agreed by the BCT, DAFs of 1 for VOCs and lo for  other 
pnrameters have been usedfor initial screening. Site-specrfic DAFs have been calculatedfor 
cllemicals that exceed initial S S L  screening values. 

Comment 2: 
Section 6.2.1, Page - 6.16, Line 1 
The text state that the greater of the background reference values for surface soil and subsurface soil 
was used as the screening alternatives to SSLs for inorganics. Using the highest background 
reference value does not seem to be a conservative approach for background comparison. An 
explanation should be given to support the statement that the higher background value is always 
relevant. Also, the approach of comparing surface so~ls to subsurface soils is not supported due to 
the influence to "natural occurring" surface soils from the Naval activities such as land covering 
with dredge materials. To resolve comparing "apples to oranges", compare surface soil background 
levels solely to surface soil samples and subsurface soil background levels to subsurface samples. 

NavyIEnSafe Response 2: 
The text will be modified to clarify that only SSLs will be used for the initial fate and 
transport screening. Because the migrating soil water is exposed to background 
concentrations of soil constituents at each level, the only relevant background 
concentration for fate and transport comparisons is the greater of the surface soil or 
subsurface soil values. The surficial soil (less that 5 feet bgs) throughout Zone G is an 
extremely heterogeneous composite of native soil and dredge spoil and other fill 
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materials. It would not be feasible to accurately identify, characterize and determine 
background concentrations for each soif type encountered. 

CH2M-Jones Response 2: As agreed by thr BCT, ifbackground sanrplrs were collected in orms 
not impacted by Navy activities, the range of background values is therefore indicative of 
concentrations not directly related to spec$c-sik activities. Site h t a  will be compared to the 
bockground range to evaluate COPCs. 

Comment 3: 
Section 7.3.4, Page 7.8, Line 22 
The terms "sigruficantly greater" is vague and should be defined more clearly or deleted from the 
text. 

NavyIEnSafe Response 3: 
The adjective "significantly" will be deleted from the revised text. 

Comment 4: 
Section 7.3.9, Pape 7.19, Line 16 
The text states that parameters not having RBC values were not included in the CDI calculation 
data. EPA Risk Assessment Guidance for Superfund recommends alternative measures when 
toxicity values are not available. An alternative measure should be implemented in order to 
prevent deleting values from the calculations. 

NavylEnSafe Response 4: 
Parameters that do not have corresponding RBCs due to the lack of approved 
toxicological data were not included in the CDI calculations. For Zone F media, only 
essential nutrients were not included due to a lack of quantitative toxicity values. 
Perhaps SCDHEC andlor the CNC Project Team could assist in identifying the necessary 
toxicity values. 

Comment 5: 
Section 8.0, Page - 8.1, Lines 2-10 
A better justification should be provided for not conducting the Ecological Risk Assessment since 
receptors were identified in the text. The fact that no Zone F AECs were identified in earlier 
investigations could be one rationale. Emphasis should be placed on the size of the areas and the 
unlikeliness that the species identified reside in the areas for prolonged periods of tune. Further 
justification as to why the habitat is considered "lirmted" should be provided. 

NavylEnSafe Response 5: 
The text will be modified to more fully justify the decision not to conduct a Ecological 
Risk Assessment based on a lack of AECs in Zone F. 

CH2M-Jones Response 5: AECs have not becw identlfird in Zone F and, therefore, an ERA will 
not br condticted. 



SCDHEC (Susan Byrd)  Reply to Comments dated 7 April 2999 
Draft  RCRA Facility Investigation Zone F 

Dated rune 25. 7999 

Comment 6: 
Section 10.1 
It would be very helpful to have a map at the beginning of each SWMU and AOC section showing 
the location of each SWMU or AOC within Zone F. The maps provided in each section are larger 
scale maps of the SWMUs and AOCs which do not show their locations within the entire Zone. 

NavylEnSafe Response 6: 
This information is provided as Figurel-2 in Volume 1 of the RFI. 

CH2M-Jones Response 6: A location map will be provided at the beginning of each AOC or 
SWMU section or individual R F I  Report Addendum. 
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