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ABB Environmental Services, Inc. (ABB-ES), under contract to Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM), conducted site 
investigation activities at three of four former waste disposal sites at Naval 
Submarine Base (NSB), Kings Bay, Georgia. This technical memorandum is the 
second of five technical memoranda associated with the Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) and Site Inspection (SI) that 
will continue into calendar year 1993. The RFI/SI field program and preparation 
of this report were completed under the Comprehensive Long-Term Environmental 
Action Navy (CLEAN) contract (contract number N62467-89-D-0317, Contract Task 
Order [CTO] Number 041) between SOUTHNAVFACENGCOM and ABB-ES. 

This Technical MemorandumNo. 2 summarizes findings, results, and recommendations 
based on information and data collected as a result of groundwater sampling event 
No. 2, which was performed on May 4 through May 8, 1992. The three sites 
included in the groundwater monitoring program are identified as follows: 

. Site 5, Army Reserve Disposal Area, Towhee Trail 

. Site 11, Old Camden County Landfill 

. Site 16, Army Reserve Disposal Area, Motor Missile Magazines 

Groundwater sampling event No. 2 included collection of 22 groundwater samples, 
including two duplicate samples. Samples were submitted to CH2M HILL 
Laboratories inMontgomery, Alabama, for analysis of Appendix IXparameters. The 
following paragraphs summarize comparison of the analytical results for the first 
and second sampling events and the analytical program planned for groundwater 
sampling events Nos. 3 through 6. 

No volatile organic compounds (VOCs) were detected in groundwater samples from 
Sites 5 or 16. VOCs detected in groundwater samples from Site 11 from the first 
groundwater sampling event were also present in groundwater samples from the 
second sampling event. VOCs will continue to be monitored at all three sites. 
The VOC analytes will be limited to include Target Compound List (TCL) VOCs, plus 
trichlorofluoromethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4- 
dichlorobenzene. 

At Site 11, vinyl chloride was detected in replicate groundwater samples from 
monitoring well KBA-11-2 at concentrations of 64 ug/l and 100 ug/l, which are 3 
to 5 times the concentration detected in a sample from this monitoring well from 
groundwater sampling event No. 1. The Navy has elected to take LmmedFate 
measures to determine whether vinyl chloride has migrated off base property. A 
preliminary plan of action has been developed that involves collection of 
groundwater samples using cone penetrometer testing (CPT) and on-site analysis 
of VOCs (ABB-ES, 1992b). 

Site-related semivolatile organic compounds (SVOCs) were not detected in 
groundwater samples from Sites 5 or 16. At Site 11 1,4-dichlorobenzene was the 
only potentially site-related SVOC detected in groundwater samples. 1,4- 
Dichlorobenzene can also be analyzed as a VOC. SVOCs will be deleted from the 
monitoring program at Site 11 and Site 5. At Site 16, the base/neutral fraction 
of SVOCs will continue to be monitored because of concentrations of polynuclear 
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aromatic hydrocarbons (PAHs) in a subsurface soil sample from the boring for 
monitoring well RBA-16-2 (ABB-ES, 1992a). 

Pesticides, polychlorinated biphenyl (PCB) compounds, herbicides, dioxins, and 
furans were not detected in groundwater samples from the three sites. These 
compounds will be deleted from the RFI/SI monitoring program, except that PCBs 
will continue to be monitored at Site 5 until additional soil PCB analytical data 
have been evaluated. One surface soil from Site 5 contained 53 ug/kg of the PCB 
Aroclor 1260. Additional soil samples will be collected to assess the site for 
higher concentrations of PCBs. 

Concentrations of inorganic constituents were markedly lower in groundwater 
samples collected in May 1992. Appendix IX inorganic constituents will continue 
to be monitored at the three sites because decisions regarding whether releases 
of inorganic constituents have occurred require additional data collection. 

Future groundwater sampling events at all three sites will include collection of 
both filtered and non-filtered groundwater samples for analysis of Appendix IX 
inorganic constituents. Total dissolved solids and total suspended solids will 
also be analyzed during future groundwater monitoring events. The decision to 
analyze filtered groundwater samples, total dissolved solids, andtotalsuspended 
solids was prompted by the concentrations of inorganic constituents detected in 
both upgradient and downgradient groundwater samples associated with the first 
sampling event at the three sites. 
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FOREWORD 

In accordance with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) of 1980, as amended by the 1986 Superfund Amendments and 
Reauthorization Act (SARA), the 1976 Resource Conservation and Recovery Act 
(RCRA), as augmented by the 1984 Hazardous and Solid Waste Amendments (HSWA), and 
as directed in Executive Order 12580 of January 1987, the Department of Defense 
(DOD) conducts an Installation Restoration (IR) Program for evaluating and 
remediating problems related to releases and disposal of toxic and hazardous 
materials at DOD facilities. 

The Naval Assessment and Control of Installation Pollutants (NACIP) program was 
developed by the Navy to implement the IR Program for all Naval and Marine Corps 
facilities. The NACIP program was originally conducted in three phases: (1) 
Phase I, Initial Assessment Study, (2) Phase II, Confirmation Study (including 
a Verification Step and a Characterization Step), and (3) Phase III, Planning and 
Implementation of Remedial Measures. The three-phase IR Programwas modified and 
updated to be congruent with CERCIA/SARA and RCRA/HSWA driven DOD IR program. 

The updated nomenclature for the RCRA/SARA process is as follows: 

. Preliminary Assessment and Site Inspection 

. Remedial Investigation 

. Feasibility Study 

. Planning and Implementation of Remedial Design 

Three sites at Naval Submarine Base (NSB) Kings Bay, Georgia, were identified for 
investigation under the IR Program. A work plan for conducting a RCRA Facility 
Investigation/Site Inspection (RFI/SI) at each of the three sites has been 
completed and implemented. This technical memorandum discusses the RFI/SI field 
program conducted at the activity and summarized findings, results, and revisions 
based on information and data collected as a result of the May 1992 field effort, 
which included the second of six groundwater sampling events. The deletion of 
certain Appendix IX parameters from the groundwater monitoring program based on 
results of laboratory analysis of environmental samples collected during the 
RFI/SI field program have been implemented. 

Southern Division Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) has 
the responsibility for implementation of the Navy and Marine Corps IR Program in 
the southeastern and midwestern United States. Questions regarding this report 
should be addressed to the SOUTHNAVFACENGCOM Engineer-in-Charge, Mr. Ed Lohr, at 
(803) 743-0355. 
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1.0 INTRODUCTION 

1.1 PURPOSE. ABB Environmental Services, Inc. (ABB-ES), under contract to 
Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM), 
conducted site investigation activities at three of four former wastes disposal 
sites at Naval Submarine Base (NSB) Kings Bay, Georgia. This Technical 
Memorandum is the second of five Technical Memoranda associatedwith the Resource 
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) and Site 
Inspection (SI) that will continue into calendar year 1993. The RFI/SI field 
program and preparation of this report were completed under the Comprehensive 
Long-Term Environmental Action Navy (CLEAN) contract (contract number N62467-89- 
D-0317, Contract Task Order [CTO] Number 041) between SOUTHNAVFACENGCOM and ABB- 
ES. 

An Initial Assessment Study (IAS) was conducted in 1985 (C.C. Johnson and 
Associates, 1985) at NSB Kings Bay, Georgia. The IAS identified a total of 16 
waste spill sites. None of the 16 sites required further action under the Navy 
Installation Restoration Program; however, four of the sites required further 
action under the Hazardous Waste Facility Permit. In February 1988, a Resource 
Conservation and Recovery Act and Hazardous and Solid Waste Amendments (HSWA) 
permit was issued to NSB Kings Bay by the Georgia Environmental Protection 
Division. 

The overall purpose of the RFI/SI is to characterize three of the four previously 
identified sites with potential for contamination and/or contaminant migration. 
The three sites are identified as follows: 

. Site 5 - Army Reserve Disposal Area, Towhee Trail 

. Site 11 - Old Camden County Landfill 

. Site 16 - Army Reserve Disposal Area 

The fourth site, Site 12 - Army Reserve Disposal Area, Future Dry Dock, is 
included in the RFI/SI but no sampling or analyses will be conducted. NSB Kings 
Bay Public Works Department will conduct a records search and information review 
to be reported in the comprehensive RFI/SI Report. The RFI/SI Report will be 
prepared following completion of six groundwater sampling events scheduled to 
take place during calendar year 1992. 

The information obtained during the RFI/SI will be used to eliminate sites from 
further consideration within the Navy IR Program (i.e., no further action) or 
present the necessary information (i.e., nature and distribution of contaminants) 
to plan further response actions including a Corrective Measures Study (CMS) 
and/or RCRA permit modification. 

This Technical Memorandum No. 2 presents summarized findings, results, and 
recommendations based on information and data collected as a result of 
groundwater sampling event No. 2, which was performed on May 4 through 8, 1992. 
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2.0 FIELD PROGRAM 

2.1 GROUNDWATER SAMPLING. Groundwater sampling was performed May 4, 1992, 
through May 8, 1992. Groundwater samples were collected from each of the 20 
wells installed during the RFI/SI. Analysis of the samples included Appendix IX 
parameters. Laboratory services were provided by CH2M HILL Laboratories, Inc. 
in Montgomery, Alabama. Level C data quality objectives and deliverables were 
specified for the analytical program. Results of groundwater sample analyses are 
discussed in Sections 3.0 and 4.0. 

Upon opening each monitoring well the headspace was screened for VOCs using a 
flame ionization detector (FID). Prior to sample collection eachwellwas purged 
of at least three well volumes. Samples were collected within 24 hours following 
purging. An ISCO model 1580 peristaltic pump with polyethylene tubing was used 
to purge the monitoring wells. Decontaminated teflon bailers were used to 
collect samples. Groundwater was transferred from the bailer directly into 
labelled sample containers. ABB-ES personnel placed the filled containers on ice 
in ice chests immediately after collection. Chain-of-custody was initiated in 
the field at the time of sample collection. Samples were shipped via overnight 
courier service to the laboratory on the date of collection. 

Appropriate preservatives were added to the empty sample containers by the 
laboratory prior to delivery of the containers to the project. Following sample 
collection ABB-ES personnel checked pH values of an aliquot of all preserved 
samples except VOC samples. Samples for cyanide analysis were also checked for 
sulfide and chloride interference by testing an aliquot of the sample with lead 
acetate and potassium iodide test paper. 

Field parameters for groundwater samples included pH, conductivity, and 
temperature. 
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3.0 ANALYTICAL PROGRAM 

This section summarizes the analytical program for groundwater samples collected 
during groundwater sampling event No.2 at NSB Kings Bay. In addition, it 
presents an assessment of data quality and useability. 

3.1 CHEMICAL ANALYSES. Sampling activities during the second groundwater 
sampling event at NSB Kings Bay included the collection of 22 groundwater 
samples, including two duplicate samples. All samples were collected in 
accordance with the procedures outlined in the Quality Assurance Project Plan, 
Appendix A of the NSB Kings Bay Work Plan (ABB-ES, 1991). Samples were submitted 
to CH2M HILL Laboratories in Montgomery, Alabama, for chemical analyses. Table 
3-l summarizes the sampling and analysis program for samples collected from Sites 
5, 11, and 16 during the second sampling event. Samples were analyzed in 
accordance with USEPA SW-846 methods (USEPA, 1986) and NEESA Level C 
documentation for Appendix IX volatile organic compounds (VOCs), semivolatile 
organic compounds (SVOCS) ) dioxins and furans, organochlorine and 
organophosphorous pesticides, polychlorinated biphenyls (PCBs), herbicides, and 
inorganic analytes (including total cyanide and sulfide) (NEESA, 1988). Table 
3-2 provides a list of Appendix IX compounds and corresponding EPA analytical 
method numbers. 

3.2 DATA OUALITY ASSESSMENT. All groundwater samples collected during the 
RFI/SI were properly preserved, placed in coolers, and packed with bagged ice 
immediately after their collection. All samples remained in the custody of the 
field operations leader until delivery to the courier service providing over- 
night shipment to the laboratory. All samples were shipped, complete with chain- 
of-custody forms, to CH2M HILL Laboratories within 24 hours for analysis. Upon 
arrival at CH2M HILL, the chain-of-custody and preservation of the samples was 
checked with the contents of each cooler by CH2M HILL personnel. After 
verification, the chain-of-custody formwas signed by CH2M HILL personnel and the 
samples accepted for analysis. 

Review of the fieldnotebook and chain-of-custody forms did not indicate any non- 
conformance relative to field instrument calibration or sample handling. All 
required field quality control (QC) samples were collected in conformance with 
the requirements of the USEPA, NEESA, and ABB-ES Quality Assurance Plans and the 
June 1988 NEESA "Sampling and Chemical Analysis Quality Assurance Requirements 
for the Navy Installation Restoration Program" (NEESA 1988). These field QC 
samples include field duplicates, equipmentrinseate blanks, source water blanks, 
and VOC trip blanks for each VOC sample shipment. 

The analytical results for environmental samples collected during groundwater 
sampling event No. 2 were evaluated and validated according to NEESA Level C 
quality control criteria in order to determine data quality and useability. The 
data tables included in Appendix A reflect validation according to Level C 
criteria. These criteria are described in Section 7.3.2 of NEESA Document 20.2- 
047B. The following subsections discuss analytical performance and the 
evaluation of field and laboratory QC samples. 
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Table 3-l Summary of Sampling and Analysis Program 

Location and Type of Sampling Laboratory Analysis 

A B C D E F 

Site 5 

Groundwater 7 7 7 7 7 7 

Site 11 

Groundwater 9 9 9 9 9 9 

Site 16 

Groundwater 4 4 4 4 4 4 

Field Duplicates 

Groundwater 2 2 2 2 2 2 

Quality Control Samples 

Trip Blanks 5 0 0 0 0 0 

Rinseate Blanks 5 5 5 5 5 5 

Field Blanks 2 2 2 2 2 2 

A- Appendix IX Volatile Organic Compounds (VOCs) 
B- Appendix IX Semivolatile Organic Compounds (SVOCs) 
c - Appendix IX Organochlorine pesticides and PCBs 
D- Appendix IX Inorganic constituents (including cyanide and sulfide) 
E - Appendix IX Dioxins and Furans 
F- Appendix IX Herbicides and Organophosphorous pesticides 
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Table 3-2 Appendix IX, Groundwater Monitoring List 

Volatile Organic Compounds (58 total) 
SW-846 Method 8240 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Trichlorofluoromethane 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Methyl-2-Pentanone 

Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Acrolein 
Iodomethane 
Acrylonitrile 
Dibromomethane 
Ethyl Methacrylate 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-Butene 
Acetonitrile 
3-Chloropropene 
Propionitrile 
Methacrylonitrile 
1,4-Dioxane 
Methyl Methacrylate 
1,2-Dibromoethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-Chloropropane 
Pentachloroethane 
Isobutyl alcohol 
Chloroprene 

Semtvolatile Organic Compounds (acid fractton) 
SW-846 Method 8270 (18 total) 

Phenol 
2,6-Dichlorophenol 
2-Chlorophenol 
2-Methylphenol 
2,3,4,6-Tetrachlorophenol 
3-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
Benzoic Acid 

2,4-Dichlorophenol 
4-Chloro-3-Methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
4,6-Dinitro-2-Methylphenol 
2,4-Dimethylphenol 
Pentachlorophenol 
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Table 3-2 (continued) Appendix IX, Groundwater Monitoring List 

Semivolatile Organic Compounds (base/neutral fraction) 
SW-846 Method 8270 (93 total) 

N-Nitrosodimethylamine 
Aniline 
bis(2-Chloroethyl)Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
bis(2-Ghloroisopropyl)Ether 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis(2-Chloroethoxy)Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
N-Nitrosodiphenylamine 
1,2-Diphenylhydrazine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Aramite 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthalate 

Di-n-Octyl Phthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 
2-Picoline 
Methyl methanesulfonate 
Ethyl methanesulfonate 
Acetophenone 
N-Nitrosopiperidine 
Phenyl-tert-butylamine 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosopyrrolidine 
Benzidine 
1,2,4,5-Tetrachlorobenzene 
Pentachlorobenzene 
l-Naphthylamine 
2-Naphthylamine 
Diphenylamine 
Phenacetine 
4-Aminobiphenyl 
Pentachloronitrobenzene 
Pronamide 
p-Dimethylaminoazobenzene 
3-Methylcholanthrene 
7,12-Dimethylbenz(a)Anthracene 
Pyridine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
o-Toluidine 
Hexachloropropene 
p-Phenylenediamine 
Safrole 
Isosafrole 
1,4-Napthoquinone 
1,3-Dinitrobenzene 
5-Nitro-o-toluidine 
1,3,5-Trinitrobenzene 
4-Nitroquinoline-l-oxide 
Methapyrilene 
3,3'Dimethylbenzidine 
2-Acetamidofluorene 
Hexachlorophene 
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Table 3-2 (continued) Appendix IX, Groundwater Monitoring List 

Chlorinated Dibenzofurans and Dibenzo-p-dioxins 
SW-846 Method 8280 (7 total) 

Tetrachlorodibenzo-p-dioxins (TCDDs) (total) 
2,3,7,8- TCDD (total) 

Pentachlorodibenzo-p-dioxins (PeCDDs) (total) 
Hexachlorodibenzo-p-dioxins (HeCDDs) (total) 

Tetrachlorodibenzofurans (TCDFS) (total) 
Pentachlorodibenzofurans (PeCDFs) (total) 
Hexachlorodebenzofurans (HeCDFs) (total) 

Organochlorine Pesticide and PCB Compounds (30 total) 
SW-846 Method 8080 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Hoptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin aldehyde 
Endosulfan Sulfate 

4,4'-DDT 
Methoxychlor 
Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Kepone 
Chlorobenzilate 
Diallate 
Isodrin 

Organophosphorous Pesticide Compounds (9 total) 
SW-846 Method 8140 

Triethylphosphorothioate 
Thionazin 
Sulfotepp 
Phorate 
Dimethoate 

Disulfoton 
Methyl Parathion 
Ethyl Parathion 
Famphur 

Chlorinated Herbicide Compounds (4 total) 
SW-846 Method 8150 

2,4-D Silvex 2,4,5-T Dinoseb 
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Table 3-2 (continued) Appendix IX, Groundwater Monitoring List 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

Inorganic Analytes (19 total) 
SW-846 Methods 

Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Cobalt 

Thallium 
Vanadium 
Zinc 
Tin 
Cyanide 
Sulfide 
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3.2.1 Analvtical Performance Review of analytical data indicated that the 
laboratory generally met applicable analytical QC criteria for all chemical 
analyses. Extraction and analysis holding times for all sample lots (except for 
three herbicide extractions) were met. The data review and validation were 
performed under a subcontract to Heartland Environmental Services, Inc., St. 
Peters, Missouri. 

For VOC and SVOC analyses, all tuning criteria, holding times, internal 
standard/surrogate recoveries, precision, and accuracy criteria were met. 
However, several continuing calibration check standards contained compounds with 
percent differences exceeding QC limits. Sample results for compounds associated 
with the differences have been appropriately qualified as estimated and flagged 
with a "J". Sample quantitation limits for compounds associated with the 
differences have been appropriately qualified as estimated and flagged with a 
"UJ." All sample results qualified as estimated are considered useable data. 

Analytical blanks associated with certain VOC sample analyses contained 
detectable concentrations of acetone and methylene chloride. Acetone and 
methylene chloride are common laboratory solvents and are frequently observed 
artifacts in laboratory method blanks. Table 3-3 summarizes VOC method blank 
analytical results. 

Analytical blanks associated with SVOC sample analyses contained detectable 
concentrations of di-n-butylphthalate. Phthalate compounds are common laboratory 
and field contaminants which may originate from many types of plastic gloves, 
containers, and tubing used during field and laboratory operations. Table 3-3 
summarizes SVOC method blank analytical results. 

Qualifications of sample results for VOC and SVOC compounds associatedwithblank 
contamination are made according to NEESA Level C quality control guidelines and 
are as follows: 

. If a chemical is present in a method blank, but not in 
associated samples, the sample results are reported 
unqualified at the CRQL. For the five common VOC and 
SVOC laboratory contaminants the CRQL is as follows: 

Aaueous CRQL 

Methylene chloride 5 PiiN 
Acetone 10 rg/l 
2-butanone 10 a/l 
Toluene 5 %/l 
Phthalates 10 a/l 

If a chemical is present in the sample above the CRQL, 
but less than 5 times the concentration detected in the 
associated blanks (10 times for the chemicals listed 
above), qualify the result as undetected, "U". The "U" 
designation signifies that the chemical was analyzed for 
but not detected. 
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Table 3-3 Summary of VOC and SVOC Analysis of Method Blanks Associated with Samples 
Collected from all Sites 

Blank Analysis Results Associated Samples 

Method Compound Concentration CRQL' Sample ID 
Blank ID (rg/l) (Pdl) 

X05082Bl Methylene Chloride 45 5 BT-12-FB, BS-12-ER, BT-13-FB, 
BS-13-ER, KBA-5-3, KBA-5-4, 

Acetone 10 10 RBA-16-1, KBA-16-2, RBA-16-3, 
RBA-16-4 

X05132Bl Methylene Chloride 1J 

Acetone 75 

X05142Bl Methylene Chloride 

X05152B2 Methylene Chloride 

Acetone 

C05112Bl Di-n-butylphthalate 

C05112B2 Di-n-butylphthalate 

1J 

35 

55 

35 

45 

5 BT-14-FB, BS-14-ER, BT-15-FB, 
BS-15-ER, RBA-5-1, KBA-5-2, 
KBA-5-5, KBA-5-5D, KBA-5-6, 

10 KBA-5-7, KBA-11-1, KBA-11-8, 
RBA-11-9 

5 BS-4-FB, BS-5-FB, BT-16-FB, 
KBA-11-2, RBA-ll-2D, KBA-11-3, 
KBA-11-4, KBA-11-5, KBA-11-6, 

KBA-11-7 

5 

10 

BS-16-ER 

10 BS-13-ER, KBA-16-1, KBA-16-2, 
RBA-5-3, RBA-5-4 

10 BS-14-ER, BS-15-ER, KBA-5-1, 
RBA-5-2, KBA-5-5, KBA-5-5D, 
RBA-5-6, RBA-5-7, RBA-11-1, 

RBA-11-8, KBA-11-9 

C05112B3 Di-n-butylphthalate 5J 10 BS-16-ER, RBA-11-2, KBA-ll-2D, 
KBA-11-3, RBA-11-4, KBA-11-7, 

BS-5-FB 
Notes: J = mdlcater that tbe repoti concentration IO cstmated because It 1s below Ihe CRQJ- 
tin = II+XO~~~UM per lim 
'ContmctrcquircdqWtitNionliit 
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If the sample result is below the CRQL and less than 5 
times the blank value (10 times for the chemicals listed 
above), qualify by reporting as undetected at the CRQL. 

. If the chemical is present in the sample at greater than 
5 times the concentration in the method blank (10 times 
for the above chemicals), report as an unqualified 
result (i.e. the analyte is present). 

Herbicide extraction holding times for three samples (BS-12-ER, KBA-16-3, and 
RBA-16-4) were exceeded by two days. Associated sample quantitation limits have 
been appropriately qualified as estimated and flagged with a "UJ". 

For inorganic analyses, all holding times were met. Two matrix spike results for 
arsenic and cyanide and one matrix spike result for lead and selenium were below 
QC limits. Associated sample results and quantitation limits have been 
appropriately qualified as estimated. Several inorganics were detected inmethod 
blanks. Table 3-4 summarizes inorganic preparation and calibration blank 
analytical results. Inorganic results for environmental samples, in which 
concentrations of metals were also found in associated blanks, are designated 
undetected if the concentration in the sample is below CRQL and less than five 
times the blank value. For sample concentrations between 5 and 10 times that 
found in a blank that exhibited negative bias for an inorganic analyte, the 
sample results are qualified as estimated. No qualification is required if the 
sample value is more than 5 times the blank value and there is no negative bias, 
or more than 10 times the blank value if there is negative basis. All sample 
results qualified as estimated are considered useable data. 

3.2.2' Evaluation of Field CC Samnles Two field blanks, five trip blanks, and 
five rinseate blanks were collected during the second groundwater sampling event. 
One fieldblank, BS-4-FB, represents organic-free, deionizedwaterwhichwas used 
as a final rinse during equipment decontamination procedures and one field blank, 
BS-5-FB, represents regular deionized water which was used as an intermediate 
rinse during equipment decontamination procedures. The five equipment rinseate 
samples were collected during decontamination procedures involving teflon 
bailers. 

No pesticides, PCBs, herbicides, dioxins, or furans were found in field blanks 
or rinseate blanks. Two SVOCs, diethylphthalate and bis(2-ethylhexyl)phthalate, 
were detected in rinseate blanks as shown in Table 3-5. Phthalate compounds are 
common laboratory and field contaminants which may originate from certain types 
of plastic gloves, containers, and tubing used during field and laboratory 
operations. The concentrations of these particular phthalates found in rinseate 
blanks and in correspondingmethodblanks are considered in interpretation of the 
results of the environmental samples. Occurrence of the observed levels in 
rinseate blanks and method blanks is common and do not constitute grounds for 
data rejection. 

Several inorganics were detected in field blanks and rinseate blanks as shown in 
Table 3-5. Concentrations for all but two inorganic analytes are well below the 
CRQL. Blanks containing inorganic analytes below the CRQL are far below any 
regulatory limit in water, but will be considered in the evaluation of 
environmental samples. 
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Table 3-4 Summary of Inorganic Analysis of Preparation Blanks Associated with 
Samples Collected from all Sites 

Sample Blank Analysis Results 
Delivery 

Group No. Compound Concentration CRQL' 
(Wl) (/%/1) 

Associated Samples 

21599 Barium 

21628 Lead 

21644 Zinc 

21616 

21652 

Cadmium 

Vanadium 

Barium 

Mercury 

Zinc 

Nickel 

0.5 J 200 

0.7 J 5 

5.0 J 20 

-1.7 J 5 

-1.4 J 50 

1.4 J 200 

0.1 J 0.2 

7.8 J 20 

-7.8 J 40 

BS-12-ER, KBA-16-3, BS-14-ER, 
KBA-16-4, KBA-5-1, KBA-5-2, 
RBA-5-5, RBA-5-5D, RBA-5-6, 

RBA-5-7, BS-15-ER, RBA-11-1, 
KBA-11-2, KBA-11-2D, KBA-11-7, 

KBA-11-8, RBA-11-9 

BS-13-ER, RBA-16-1, RBA-16-2, 
KBA-5-3, KBA-5-4, KBA-11-3, 
BS-4-FB,BS-5-FB, BS-16-ER, 

KBA-11-4, KBA-11-5, RBA-11-6 

Notes: Tontract required quantitation limit 
J = indicates that the reported concentration is estimated because it is below the CRQL 
lrgn = &CI-O~IIM per liter 
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Table 3-5 Summary of Trip Blanks and Field Blanks Associated with Samples 
Collected from all Sites 

Compounds Detected CROL Samnle Identification 

vocs (Pcrg/l) 

Chloroform 

2-Butanone 

Xylene (total) 

WCs h/l) 

Acetone 

Chloroform 

2-Butanone 

Bromodichloromethane 

Dibromochloromethane 

Chlorobenzene 

Acetonitrile 

3-Chloropropene 

svocs (%/l) 

bis(2-Ethylhexyl) 
Phthalate 

Inorganics (pg/l) 

Chromium 

Copper 

Lead 

Nickel 

Thallium 

Zinc 

5 45 

10 10 u 

5 1J 

BS-12-ER BS-13-ER 

10 100 u 

5 8 

10 71 

5 25 

5 5u 

5 25 

100 36 J 

5 35 

10 10 u 

10 3.3 u 

25 28.9 

5, 1.8 U 

40 7.8 U 

10 0.80 U 

BT-12-FB 

Trip Blanks 

BT-13-FB BT-14-FB BT-15-FB BT-16-FB 

5u 45 5u 5u 

18 11 15 10 u 

5u 5u 5u 5u 

Equipment Rinseate Blanks 

BS-14-ER BS-15-ER BS-16-ER 

72 U 280 210 58 

11 35 25 9 

42 170 220 27 

45 5u 5u 45 

25 5u 5u 25 

5u 25 25 5u 

100 u 100 u 100 u 100 u 

5u 5 5u 5u 

35 10 u 10 u 10 u 

3.3 u 

33.0 

0.90 J 

7.8 UJ 

0.90 J 

6.0 J 

205 

2.1 u 

7.8 U 

0.80 U 

21.6 

3.3 u 

51.6 

1.0 u 

7.8 U 

0.80 U 

8.3 U 

3.3 u 

108 

0.90 J 

9.0 J 

0.80 U 

16.1 U 20 7.0 u 6.0 U 
See notes at end of table. 
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Table 3-5 (continued) Summary of Trip Blanks and Field 
Blanks Associated with Samples Collected from all Sites 

Compounds Detected CRQL Sample Identification 

vocs (P8/1) 

Acetone 

Trichlorofluoromethane 

Chloroform 

2-Butanone 

Bromodichloromethane 

Dibromochloromethane 

Chlorobenzene 

svocs (Pg/l) 

Diethylphthalate 

bis(2-Ethylhexyl) 
Phthalate 

Pesticides/PCBs/Rerbicides 

Inorganics (rg/l> 

Chromium 

Copper 

Lead 

10 

5 

5 

10 

5 

5 

5 

10 

10 

Field Blanks 

BS-4-FB BS-5-FB 

35 J 10 UJ 

5u 25 

16 5u 

28 10 u 

6 5u 

35 5u 

25 5u 

None Detected 

25 10 u 

35 10 u 

None Detected 

10 4.1 J 3.3 u 

25 15.2 J 1.1 u 

5 0.90 J 0.50 u 

Notes: 

l Trip blanks are analyzed for VOCa only. 

J = eatinuted value 
U = not detected at the repoxted value 
*n = mi~rogtam~ per liter 
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Zinc was detected in all five rinseate blanks and was also present in their 
corresponding preparation blanks. For four rinseates the result for zinc was 
qualified as undetectedbecause the concentration in the rinseate sample was less 
than five times the concentration in the preparation blank. The result for the 
fifth rinseate blank (BS-14-ER) could not be qualified as undetected based on 
Level C validation guidelines; however, the result of 20 c(g/l is considered 
biased high. Concentrations of copper in rinseate blanks exceeded the CRQL of 
25 d1. Copper was also detected in the field blank and is representative of 
the source water used to collect these rinseate blanks. Both copper and zinc 
were detected in associated environmental samples but at much lower 
concentrations. The presence of copper and zinc in rinseate samples does not 
affect the interpretability of the data since concentrations are far below any 
regulatory limit, but the reported concentrations of copper and zinc in 
environmental samples may be biased high. 

The VOCs chloroform, 2-butanone, and xylene were detected in four trip blanks as 
shown in Table 3-5. Several VOCs, including acetone, were detected in field 
blanks and rinseate blanks. As discussed in Section 3.2.1, method blanks 
associated with several of these rinseate blanks and field blanks also contained 
acetone. The occurrence of the observed levels of acetone in blanks is common 
and does not constitute grounds for data rejection. 

None of the environmental samples associated with the trip blanks or rinseate 
blanks that contained detectable levels of VOCs contained these particular 
compounds. Chloroform, bromodichloromethane, and chlorodibromomethane are 
trihalomethanes which form in water chlorinated for drinking water disinfection. 
They also frequently occur in laboratory, deionized, organic-free water (ASTM 
Type II) water due to carry over in distillation and deionization. However, the 
water used during rinseate collection was carbon filtered and should not have 
contained organic compounds. Chlorobenzene, chloroform, bromodichloromethane, 
2-butanone, and chlorodibromomethane were also detected in the field blanks 
representing organic-free water (BS-4-FB), but were not present in the field 
blank representing regular deionized water. A possible source of organics in the 
water is the improper maintenance of the charcoal filters used during filtering 
processes. Chlorobenzene was the only VOC found in BS-4-FB that was also 
detected in environmental samples. The presence of chlorobenzene in the field 
blank will be considered in evaluation of sample results. 

Based on USEPA guidelines, organic-free water which has been treated with 
activated carbon and deionizing units should contain no pesticides, herbicides, 
extractable organFc compounds (SVOCs), and less than 50 pg/lof purgeable organic 
compounds (VOCs) (USEPA, 1991). The field blank BS-4-FB contained an estimated 
90 pg/l vocs. Due to the extent of contamination in the organic-free, deionized 
water, ABB-ES will obtain the organic-free water required for final 
decontamination rinsing from an alternate source during future groundwater 
sampling events. 

Review of the field duplicates showed good agreement for groundwater with the 
exception of one analyte in groundwater sample, KBA-5-5 (Table 3-6). During 
field duplicate comparisons, where an analyte was not detected in one groundwater 
replicate it was present at less than three times the quantitation limit in the 
duplicate. Variation in groundwater replicate results is common when an analyte 
is present in the replicates at or near the detection limit. Bis(2- 
ethylhexyl)phthalate was detected in one replicate (RBA-5-5) at 18 pg/l and 
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undetected in the other replicate (KBA-5-5D) (see Table 3-6). As previously 
mentioned, phthalate compounds are common laboratory and field contaminants. The 
detection of this particular phthalate compound in one replicate but not the 
other is most likely indicative of laboratory or sampling contamination; 
however, the presence of bis(2-ethylhexyl)phthalate will be considered in the 
evaluation of this sample. 
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Table 3-6 Summary of Field Duplicate Results for Groundwater Samples Collected from all Sites 

Sample Idenitification Results' 

KBA-5-5/KBA-5-5D 

vocs (un/ll 

None detected 

SVOCs~un/l) 

bis(2-Ethylhexyl)Phthalate 18/ 10 U 

Pesticides and PCBs/ Herbicides Cuti 

None detected 

Metals (un/l) 

Arsenic 22.5 J/ 24.0 J Lead 17.8/ 16.9 

Barium 187 J/ 187 J Nickel 24.3 J/ 24.7 J 

Beryllium 2.6 J/ 2.3 J Selenium 3.3 J/ 2.5 J 

Cadmium 1.3 U/ 3.1 J Thallium 1.1 J/ 1.3 J 

Chromium 30.8/ 30.2 Vanadium 42.1 J/ 37.6 J 

Cobalt 14.7 J/ 13.0 J Zinc 62.9/ 62.2 

Copper 9.6 J/ 9.8 J Sulfide 1200/ 1300 

See notes at end of table. 
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4.0 RESULTS OF INVESTIGATIONS 

The purpose of Section 4.0 is to present the results of analysis of groundwater 
samples collected during the second groundwater sampling event, May 1992. 
Technical Memorandum No. 1 (ABB-ES, 1992a) presents discussions of the RFI/SI 
field program, including analyses of soil samples from the sites and groundwater 
sampling event No. 1. The contents of this section are arranged according to 
site, in the following order: 

. Site 5, Army Reserve Disposal Area, Towhee Trail 
a Site 11, Old Camden County Landfill 
0 Site 16, Army Reserve Disposal Area, Motor Missile Magazines 

Tables included in this section summarize analytical data for compounds detected 
in samples collected during the second sampling event. The following subsections 
discuss comparison of these data with data associated with the first sampling 
event conducted in February 1992. Appendix A contains tables of validated 
analytical data for the full list of Appendix IX parameters for samples collected 
LnMay 1992. Analyses were performed by CH2M HILL Laboratories under subcontract 
to ABB-ES. Appendix B contains analytical data tables for compounds detected in 
groundwater samples collected during the first sampling event. 

4.1 SITE 5. ARMY RESERVE DISPOSAL AREA, TOWHEE TRAIL On May 5, 1992, 
groundwater level measurements were taken from seven monitoring wells at Site 5. 
Figure 4-l is a groundwater potentiometric surface map developed from these 
measurements. The configuration of the potentiometric surface and the 
groundwater flow direction are generally unchanged from February 1992, when 
sampling event No. 1 was conducted. 

The headspace of monitoring wells were screened for VOCs using an FID. In 
February 1992, during the first sampling event, a photoionization detector (PID) 
was used to screen the headspace of monitoring wells. No measurable VOCs were 
detected in February 1992, whereas in May 1992 the headspace of one monitoring 
well, KBA-5-1, recorded 25 parts per million (ppm) on the FID. No other 
monitoring wells were found to containmeasurable VOCs (Table 4-l). Groundwater 
analytical data for the two sampling events and soil sample analytical data 
associated with the RFI/SI field program do not indicate a source for the VOC 
headspace reading for monitoring well KBA-5-1. The reading of.25 ppm is 
attributed to collection of naturally occurring methane gas in the monitoring 
well headspace. This is consistent with headspace VOC screening data for 
monitoring wells at the other two sites under investigation. The PID is not 
sensitive to methane, but an FID will respond to concentrations of methane. The 
concentrations detected by the FID decreased rapidly once the cap was removed 
from the well riser pipe. 

Field measurements of pH, specific conductance, and temperature were collected 
during monitoring well purging. Table 4-l summarizes field measurements 
collected during purging of monitoring wells at Site 5. Purging continued until 
four well volumes had been removed, and field parameters had stabilized to within 
10 percent (%). The final measurements of pH, specific conductance, and 
temperature are considered the measurements of record for the monitoring well 
(USEPA, 1991). 
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Table 4-1 Summary of Field Measurements for Monitoring Wells at Site 5 

Monitoring FID Headspace Well Volume No. Total Purge 
Well No. Data Vol. (gal) 

(wm) Field 1 2 3 4 
Data' 

KBA-5-1 

KBA-5-2 

KBA-5-3 

25 PH 
Cond. 
Temp. 

0 PH 
Cond. 
Temp. 

0 PH 
Cond. 
Temp. 

KBA-5-4 0 PH 
Cond. 
Temp. 

KBA-5-5 NA PH 
Cond. 
Temp. 

KBA-5-6 NA PH 
Cond. 
Temp. 

KBA-5-7 NA PH 
Cond. 
Temp. 

4.74 
error 
error 

4.94 
error 
error 

4.84 
error 
error 

5.11 
error 
error 

5.25 
140 
25 

5.40 
280 
22 

6.11 
550 
21 

4.53 
error 
error 

4.64 
error 
error 

4.65 
error 
error 

4.87 
error 
error 

5.05 
130 
23 

5.37 
265 
21 

4.47 
error 
error 

4.60 
error 
error 

4.63 
error 
error 

5.00 
error 
error 

5.04 
125 
23 

5.38 
250 
20 

6.24 
390 
21 

4.44 
error 
error 

4.54 
error 
error 

6.0 

4.63 
error 
error 

6.0 

4.93 
error 
error 

5.0 

5.05 6.0 
125 
22 

5.34 5.0 
240 
20 

Notes: 
FlD = flame ionization detector 
ppm = part8 per million 
NA = not analyzed because of problems with FID gas cylinder O-ring. 
error * analyzed, but reading8 were- erronecua because of instrument malfunction. Instrument replaced. 

1) Units are standard unitn (E.u.) for pH, micmmhoa per centimeter (umhoshm) for qxcific conductance, and degrees Celsius CC) for temperature. 

Klna~Bsy(TM2)-92/069.P~R 4-3 



Eight groundwater samples, including one duplicate sample, were collected from 
seven monitoring wells at Site 5. Groundwater samples were analyzed for Appendix 
IX parameters. Table 4-2 summarizes analytical data for compounds detected in 
groundwater samples collected from Site 5. 

4.1.1 Volatile Organic Compounds in Groundwater Analytical data for the second 
sampling event did not confirm the presence of these VOCs in groundwater at Site 
5. No VOCs were detected in groundwater samples collected during the second 
sampling event. No QA/QC problems were identified that would adversely affect 
the VOC data for these samples and the data are considered representative of 
groundwater quality at the site. Five VOCs were detected in groundwater samples 
collected during the first groundwater sampling event, including; carbon 
disulfide, trichlorofluoromethane, 4-methyl-2-pentanone; ethylbenzene, and 
xylene. Concentrations of these VOCs ranged from 7 pg/l to an estimated 1J pg/l 
(Appendix B). VOCs will, however, continue to be monitored at Site 5. Section 
5.1 of this document describes the analytical program for sampling events Nos. 
3 through 6. 

4.1.2 Semivolatile Organic CornPounds in Groundwater SVOC analytical data for 
groundwater samples collected from Site 5 during the second sampling event do not 
indicate the presence of site-related SVOCs. Bis(2-ethylhexyl) phthalate was 
detected in two groundwater samples, from monitoring wells KBA-5-2 and KBA-5-5, 
at concentrations of 2 J pg/l and 18 pg/l, respectively. The duplicate sample 
from monitoring well KBA-5-5 did not contain detectable concentrations of bis(2- 
ethylhexyl)phthalate. Previous groundwater samples collected from Site 5 during 
the first sampling event did not contain detectable concentrations of SVOCs. 

The presence of bis(2-ethylhexyl)phthalate in two groundwater samples collected 
from Site 5 during the second sampling event is attributed to sampling and/or 
laboratory artifact. Phthalates are easily introduced into sample media by items 
such as sample gloves, plastic tubing, sample containers, or other materials 
having plastic components. 

Recommendations presented in Technical Memorandum No. 1 (ABB-ES, 1992) included 
deletion of SVOCs from the monitoring program at Site 5, if analytical data for 
the second sampling event confirmed the absence of SVOCs in groundwater at this 
site. This has been confirmed by second round data and SVOCs will not be 
included in the analytical program for groundwater sampling events No. 3 through 
6. Section 5.1 of this document describes the analytical program for Site 5. 

4.1.3 Pesticides. Herbicides, and PCBs in Groundwater Pesticides, herbicides, 
and PCBs were not detected in groundwater samples collected from Site 5 during 
the first and second sampling events. Pesticides and herbicides will be deleted 
from the analytical program for sampling events No. 3 through 6. 

PCBs will continue to be monitored in groundwater at Site 5 until additional soil 
sample PCB analytical data have been evaluated. During groundwater sampling event 
No. 3, scheduled for mobilization on July 7, 1992, seven soil samples will be 
collected from locations around surface soil sample SS-02 (Figure 4-2). Soil 
sample SS-02 was collected during the RFI/SI field program in February 1992 and 
contained 53 ug/kg of the PCB Aroclor-1260. 

4-4 



Table 4-2 Summary of Laboratory Analysis of Groundwater Samples Collected from Site 5' 

Compounds Detected 
Monitoring Well Number 

CRQL KBA-5-1 KBA-5-2 KBA-5-3 KBA-5-4 KBA-5-5 KBA-5-5D KBA-5-6 KBA-5-7 

APPENDIX IX SVOCs (pg/L) 

bis(2-Ethylhexyl)- 
Phthalate2 

APPENDIX IX Inorganics (pg/l) 

Arsenic' 

Barium2 

Beryllium2 

Cadmium%' 

Chromium 

Cobalt2 

Copper2 

Lead 

Nickel',' 

Selenium" 

Thalliti 

Vanadidc 

Zinc 

See notes at end of table. 

10 

10 10.5 J 

200 417 

5 3.4 J 

5 1.3 J 

10 56.8 

50 16.8 J 

25 14.6 J 

5 13.1 

40 24.3 J 

5 3.2 J 

10 1.0 J 

50 63.5 

20 62.0 

10 u 25 

20.0 J 

181 J 

1.4 J 

1.0 UJ 

24.7 

7.8 U 

10.9 J 

10.0 

7.8 U 

2.3 J 

0.80 U 

21.4 J 

130 

10 u 

28.5 

366 

2.9 J 

2.2 J 

59.5 

14.1 J 

22.2 J 

18.0 

21.3 J 

6.3 

1.1 J 

52.3 

76.1 

10 u 

12.5 

274 

2.3 J 

1.8 J 

31.4 

7.8 U 

10.3 J 

14.0 

8.2 J 

2.9 J 

1.1 J 

31.5 J 

41.0 

18 

22.5 J 

187 J 

2.6 J 

1.3 J 

30.8 

14.7 J 

9.6 J 

17.8 

24.3 J 

3.3 J 

1.1 J 

42.1 J 

62.9 

10 u 

24.0 J 

187 J 

2.3 J 

3.1 J 

30.2 

13.0 J 

9.8 J 

16.9 

24.7 J 

2.5 J 

1.3 J 

37.6 J 

62.2 

10 u 

3.2 J 

208 

2.0 J 

7.5 J 

34.7 

7.8 U 

10.7 J 

11.3 

9.4 J 

2.7 J 

0.80 U 

34.6 J 

44.0 

10 u 

14.0 J 

203 

2.0 J 

5.5 J 

35.2 

7.8 U 

14.8 J 

12.7 

19.7 J 

2.9 J 

0.80 U 

34.3 J 

45.3 
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The purpose of additional soil sampling at Site 5 is to confirm the presence of 
PCBs in soil and to assess the site for higher concentrations of PCBs in soil. 

One of the seven soil samples will be collected at the location of sample SS-02 
in an attempt to confirm the presence of PCBs at this location. The other six 
soil samples will be collected from locations equally spaced around sample 
location SS-02 at a distance of 25 feet. These samples will be collected using 
a hand auger. Sample depths will correspond to intervals where changes in soil 
color or texture indicate the original surface of the disposal area, or intervals 
where odors, visual appearance, or screening of VOCs using an FID indicate 
contamination may be present. Based on previous soil sampling at this site, 
sampling depths are anticipated to be approximately 1.5 feet to 2.0 feet below 
land surface (BLS). 

If PCB data for the seven soil samples do not confirm the presence of PCB 
contamination in soil at Site 5, ABB-ES may recommend that PCBs be deleted from 
the groundwater monitoring program at this site. 

4.1.4 Dioxins and Furans in Groundwater Dioxins and furans were not detected 
in groundwater samples collected during the first and second sampling events. 
These parameters will be deleted from the analytical program for groundwater 
sampling events No.3 through 6. 

4.1.5 Inorganic Constituents in Groundwater With few exceptions, concentrations 
of inorganic constituents in groundwater samples from each monitoring well at 
Site 5 decreased markedly when compared to concentrations detected in samples 
collected in February 1992. The higher concentrations of inorganic constituents 
for samples collected during the first sampling event have been attributed to 
aquifer trauma. Monitoring wells at Site 5 were sampled in February 1992 
approximately 10 days following installation. The subsurface strata at the site 
are organic-rich, silty sands. General agitation and the introduction of air 
into the strata during drilling is thought to have disrupted equilibrium 
conditions among inorganic constituents sorbed to soil and organic particles and 
those suspended or dissolved in groundwater. Inorganics will continue to be 
monitored at the site. Following evaluation of six data sets for inorganic 
constituents, the cause for decreased concentrations or inorganics ingroundwater 
at the site should be better defined. If this evaluation reveals that the 
concentrations of inorganics in groundwater samples collected during the first 
sampling event are not representative of groundwater quality at the site, the 
data will not be used in statistical calculations. 

In two cases, concentrations of inorganic constituents on groundwater samples 
collected in May 1992 increased when compared to the data for the samples 
collected in February 1992. One exception is that selenium concentrations 
increased in samples from all monitoring wells. Low matrix spike recoveries for 
selenium analyses may indicate that reported concentrations for the second round 
of samples are biased low. 

Another exception is that groundwater samples collected during the second 
sampling event from monitoring well KBA-5-3 contained concentrations of barium, 
beryllium, chromium, lead, selenium, vanadium, and sulfide that were greater than 
or equal to two times the concentration detected in groundwater samples collected 
from this well during the first sampling event. Lead was detected at a 
concentration of 0.9 J pg/l in the field blank and equipment rinseate samples 
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associated with groundwater samples from monitoring well KBA-5-3. However, 0.9 
pg/l is well below the concentration of lead of 18 pg/l detected in the 
groundwater sample from monitoring well KEA-5-3. 

The concentrations of chromium, lead, and selenium in groundwater samples from 
monitoring well KBA-5-3 were also greater than the corresponding concentrations 
detected in upgradient monitoring wells KBA-5-1 and KJ3A-5-2. Although greater 
than the concentrations in upgradient groundwater samples, concentrations of 
chromium, lead, and selenium in groundwater samples from monitoring well KBA-5-3 
were less than two times the concentration in upgradient samples, and may not be 
significant in regard to indicating a release from the site. 

Arsenic, cadmium, copper, and lead were also present in samples from one or more 
downgradient monitoring wells at concentrations greater than that detected in 
upgradient groundwater samples collected during the second sampling event. None 
of the downgradient wells produced groundwater samples having concentrations of 
these inorganic constituents that were more than two times the corresponding 
upgradient concentrations. 

Concentrations of inorganic constituents in groundwater samples collected from 
Site 5 were compared to Federal Primary Drinking Water Standard Maximum 
Contaminant Levels (MCLs). Appendix C presents inorganic data for the first and 
second sampling events in bar chart for for seven inorganic constituents 
regulated under the Safe Drinking Water Act. Cadmium is the only inorganic 
constituent present at concentrations above MCLs. Lead was detected at 
concentrations above the future MCL of 15 pg/l, but concentrations do not exceed 
the present MCL of 50 pg/l. Inorganic data for the first round of groundwater 
samples collected from Site 5 contained arsenic, chromium, and cadmium at 
concentrations above present MCLs, and lead exceeded the future MCL. Figure 4-3 
summarizes concentrations of inorganics having MCLs for the first and second 
sampling events. MCLs are presented in a table on Figure 4-3. 

Cadmium concentrations in groundwater samples collected from monitoring wells 
KBA-5-6 and KBA-5-7 were 7.5 ug/l and 5.5 pg/l, respectively. The MCL for 
cadmium is 5 pg/l. Although the concentrations of cadmium in samples from 
monitoring wells KBA-5-6 and KBA-5-7 decreased markedly in the second round 
sampling, cadmium concentrations in samples from these two wells appear elevated 
relative to upgradient groundwater. 

Groundwater samples from monitoring well KBA-5-5 contained lead concentrations 
of 17.8 pg/l and 16.9 pg/l for duplicate samples. These concentrations exceeded 
the 15 pg/lMCL thatwillbe effective on December 7, 1992, but do not exceed the 
present MCL for lead of 50 pg/l. The concentrations of lead in samples from 
upgradient monitoring wells KBA-5-1 and KBA-5-2 were 13.1 pg/l and 10.0 pg/l, 
respectively. The concentrations of lead detected in groundwater samples from 
downgradient monitoring wells do not appear to be significantly different from 
upgradient concentrations. 

4.2 SITE 11. OLD CAMDEN COUNTY LANDFILL. On May 7, 1992, groundwater level 
measurements were taken from nine monitoring wells at Site 11. Figure 4-4 is a 
groundwater potentiometric surface map developed from these measurements. 
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The configuration of the potentiometric surface and the groundwater flow 
direction are generally unchanged from February 1992, when sampling event No. 1 
was conducted. 

The headspace of monitoring wells were screened for VOCs using an FID. 
Detectable concentrations of VOCs were recorded for two monitoring wells (Table 
4-3). Concentrations of 2 ppm and 10 ppm VOCs were detected in the headspace of 
KBA-11-5 and KBA-11-9, respectively. As described in Section 4.1, these 
concentrations are attributed to collection of naturally occurring methane gas 
in the well riser. 

Field measurements of pH, specific conductance, and temperature were collected 
during monitoring well purging. Table 4-3 summarizes field measurements 
collected during purging ofmonitoringwells at Site 11. Purging continued until 
four well volumes had been removed, and field parameters had stabilized to within 
10 percent (%). The final measurements of pH, specific conductance, and 
temperature are considered the measurements of record for the monitoring well 
(USEPA, 1991). 

Ten groundwater samples, including one duplicate sample, were collected fromnine 
monitoring wells at Site 11. Groundwater samples were analyzed for Appendix IX 
parameters. Table 4-4 summarizes analytical data for compounds detected in 
groundwater samples collected from Site 11. 

4.2.1 Volatile Organic Comnounds in Groundwater Seven VOCs were detected in 
groundwater samples collected during the first groundwater sampling event 
including; vinyl chloride, 1,2-dichloroethene, chlorobenzene, xylene, 1,4- 
dichlorobenzene, ethylbenzene, and4-methyl-2-pentanone. Concentrations of these 
VOCs ranged from 18 pg/l to an estimated 1 J pg/l (Appendix B). 

Analytical data for the second sampling event confirmed the presence of vinyl 
chloride and 1,2-dichloroethene in groundwater samples from monitoring well KBA- 
11-2 and confirmed the presence of chlorobenzene and 1,4-dichlorobenzene or an 
isomer, 1,3-dichlorobenzene, in groundwater samples frommonitoring well KBA-ll- 
3. 1,4-Dichlorobenzene was also detected in samples frommonitoring well KBA-ll- 
6 collected in February and May 1992, however, the concentration detected was 1 
J pg/l, which is near the detection limit of the instrument. Other VOCs detected 
in samples frommonitoring wells KBA-11-5, KBA-11-6, KBA-11-8, and KBA-11-9 from 
round lbut not during round 2, include vinyl chloride, xylene, ethylbenzene, and 
4-methyl-2-pentanone. VOCs will continue to be monitored at Site 5. Section 5.1 
of this document describes the analytical program for sampling events Nos. 3 
through 6. 

The concentration of vinyl chloride in samples from monitoring well KBA-11-2 
increased from 18 pg/l to 64 pg/l and 100 pg/l for duplicate samples collected 
during the second sampling event. The Primary Drinking Water Standard MCL for 
vinyl chloride is 2 pg/l. This monitoring well is located on the western side 
of the landfill, approximately 80 feet from the NSB Kings Bay property line. 
Groundwater flow direction is west towards the property line. If the flow 
direction continues in a western direction off base, contaminants could be 
transported to private property located west of the base. This private property 
is the location of private residences, some of which have well point systems for 
irrigation. Drinking water is supplied to the residences by a public utility. 
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Table 4-3 Summary of Field Measurements for Monitoring Wells at Site 11 

Monitoring FID Headspace Well Volume No. 
Well No. 

Total Purge 
Data 
(w-4 Field 1 2 3 4 

Vol. (gal) 

Data' 

KBA-11-l 

KBA-11-2 

KBA-11-3 

KBA-11-4 

KBA-11-5 

KBA-11-6 

KBA-11-7 

KBA-11-8 

KBA-11-9 

0 

0 

0 

0 

2 

0 

0 

0 

10 

PH 4.89 4.22 4.14 4.17 
Cond. 100 130 150 150 
Temp. 20 20 20 21 

PH 6.04 6.18 6.11 6.06 
Cond. 225 250 280 290 
Temp. 21 20.5 21 20.5 

PH 6.04 6.15 6.13 6.16 
Cond. 1300 1400 1350 1400 
Temp. 21 21 20 20 

PH 5.23 5.18 5.14 5.12 
Cond. 700 800 850 800 
Temp. 22 21 21 21 

PH 5.55 5.45 5.35 5.15 
Cond. 120 100 125 115 
Temp. 21 21 21 20.5 

PH 5.21 5.00 4.96 5.01 
Cond. 80 80 80 50 
Temp. 22 22 22 22 

PH 5.53 5.36 5.22 5.15 
Cond. 30 30 30 30 
Temp. 21 21 21 21 

PH 6.07 6.19 6.19 6.20 
Cond. 1000 1000 1000 1000 
Temp. 21 21 20 20 

PH 5.64 5.61 5.65 5.61 
Cond. 100 100 100 100 
Temp. 20 21 21 20 

5.0 

5.0 

5.0 

4.5 

4.5 

4.0 

4.0 

4.0 

7.0 

Notea: 
FlD = flame ionization detector 
ppm = parts per million 
1) Unita are standard unita (IA.) for pH, micromhos per centimeter (umhoskm) for ape&k conductance, and degrees Celsius (T) for temperature. 
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Table 4-4 Summary of Laboratory Analysis of Groundwater Samples Collected from Site 11' 

Compounds Detected Monitoring Well Number 

CRQL KBA-11-l 11-2 11-2D 11-3 11-4 11-5 11-6 11-7 11-8 11-9 

APPENDIX IX Inorganics 

Arsenic3 

Barium* 

Beryllium* 

Cadmium' 

Chromium 

Copper* 

Lead2 

Mercury' 

Selenium* 

Thallium2 

Vanadium%' 

Zinc 

Cyanide' 

Sulfide 

(m/L) 

10 

200 

5 

5 

10 

25 

5 

0.2 

5 

10 

50 

20 

10 

100 

0.7OUJ 0.7OUJ 3.5 UJ 0.70 u 

95.7 J 26.2 J 25.9 J 54.2 J 

2.3 J 1.7 J 1.7 J 1.1 J 

1.0 UJ 1.0 UJ 1.0 UJ 1.0 u 

92.8 38.1 37.2 20.8 

21.7 J 6.4 J 6.2 J 4.4 J 

23.3 4.5 5.6 J 3.9 J 

0.11 J 0.10 u 0.10 u 0.10 u 

5.6 2.7 J 2.9 J 3.8 J 

0.80 U 0.80 U 0.80 U 1.6 J 

29.9 J 20.2 J 24.5 J 44.3 J 

7.6 U 7.5 u 10.3 u 19.5 u 

1.8 UJ 6.1 J 6.1 J 1.8 UJ 

500 2600 1000 200 

0.70 u 0.70 u 3.5 u 0.7OUJ 1.7 J 0.7OUJ 

30.2 J 71.7 J 34.6 J 26.2 J 43.4 J 43.8 J 

2.2 J 4.0 J 2.3 J 1.7 J 1.7 J 2.3 J 

1.0 u 1.0 u 1.0 u 1.0 UJ 1.3 J 1.0 UJ 

29.0 27.1 40.5 54.6 23.8 49.1 

3.1 J 6.2 J 7.9 J 10.3 J 13.7 J 14.2 J 

3.9 J 2.9 J 4.3 J 3.8 J 4.0 J 12.2 

0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 

2.4 J 0.55 J 2.5 J 3.4 J 1.7 J 5.4 

0.80 U 0.80 U 0.80 U 0.80 U 0.80 U 0.80 U 

59.4 64.5 25.7 J 25.0 J 33.2 J 42.8 J 

10.9 u 555 9.3 u 6.5 U 23.4 U 8.7 u 

10.8 J 1.8 UJ 1.8 UJ 1.8 UJ 26.2 J 1.8 UJ 

300 1500 100 u 200 2900 300 
Notes: 
CRQL = Contract Required Quantitation Limit 
U = not detected above or below CRQL 
’ No Appendix IX pesticides, PCBs. herbicides, or dioxindfhns were detected in groundwater samples. 
Data Qualifiers 
’ Sampler resultr flagged J aa estimated because concentrations am less than the CRQL. 
’ Samples quantitation limits flagged UJ as estimated and sample results flagged J as estimated because matrix spike recoveries were below QC limits. 
‘ Samples quantitation limita flagged UJ as estimated and sample results flagged J as estimated because the corresponding preparation blank exhibited negative bias for cadmium and vanadium. 
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SOUTHNAVFACENGCOM and NSB Kings Bay have elected to take immediate measures to 
evaluate the vinyl chloride contaminant plume. This evaluation will include 
collection of groundwater samples and stratigraphic characterization using Cone 
Penetrometer Testing (CPT). VOC analyses will be conducted in the field using 
a field laboratory equipped for GC analysis of groundwater samples. This is 
explained in Section 5.2 

A percentage of the groundwater samples will be replicated for analysis in a 
NEESA-approved laboratory. The scope of work for this investigation has 
generally been planned and is described in the RCRA Facility Investigation/Site 
Inspection Preliminary Plan of Action, Site 11 - Vinyl Chloride Investigation 
(ABB-ES, 1992b). A more detailed Plan of Action will be prepared prior to 
implementation of the field work, which is anticipated for August 1992. 

4.2.2 Semivolatile Ornanic Comnounds in Groundwater SVOC analysis of 
groundwater samples collected in May 1992 confirmed previous results indicating 
that 1,4-dichlorobenzene is the only potentially site-related Appendix IX SVOC 
present in groundwater at Site 11. This compound is also listed as a VOC in 
Appendix IX and can be monitored as such. SVOCs will be deleted from the 
monitoring list at Site 11. 

4.2.3 Pesticides. Herbicides, and PCBs in Groundwater Analytical results for 
the second groundwater sampling event confirmed the absence of Appendix IX 
pesticides, herbicides, and PCBs, in groundwater samples from Site 11. These 
compounds will be deleted from future monitoring events at this site. 

4.2.4 Dioxins and Furans in Groundwater Analytical results for the second 
groundwater sampling event confirmed the absence of Appendix IX dioxins and 
furans in groundwater samples from Site 11. These compounds will be deleted from 
future monitoring events at this site. 

4.2.5 Inorganic Constituents in Groundwater With few exceptions concentrations 
of inorganic constituents in groundwater samples from monitoring wells at Site 
11 decreased markedly when compared to concentrations detected in samples 
collected in February 1992. The monitoring wells at Site 11 were sampled 
approximately 10 days following installation. As described in Section 4.1.5 of 
this document, the higher concentrations of inorganics in samples collected 
during the first sampling event have been attributed to aquifer trauma. 

Inorganics will continue to be monitored at the site. Following evaluation of 
six data sets for inorganic constituents, the cause for decreased concentrations 
of inorganics in groundwater at the site should be better defined. If this 
evaluation reveals that the concentrations of inorganics in groundwater samples 
collected during the first sampling event are not representative of groundwater 
quality at the site, that data will not be used in statistical calculations. 

The concentrations of seven inorganic constituents increasedin samples collected 
from upgradient monitoring well KBA-11-l when compared to the data for the first 
sampling event. The seven inorganic constituents include barium, beryllium, 
chromium, lead, mercury, vanadium, and sulfide. Barium and lead were detected 
in the preparation blank associated with the groundwater sample from monitoring 
well KBA-11-1, but the concentrations in the preparation blank were an order of 
magnitude or more less than the concentration detected in the groundwater sample. 
Beryllium, chromium, and sulfide concentrations increased by more than two times 
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the concentration previously detected. Other isolated instances of a two-fold 
increase in concentration of an inorganic constituent include the concentration 
of zinc in a sample from monitoring well MBA-11-5, the concentrations of cyanide 
in samples from monitoring wells KBA-11-2 and MBA-11-4, and the concentrations 
of sulfide in samples from monitoring wells KBA-11-2 and MBA-11-5. 

When compared to concentrations in samples from upgradient monitoring wells KBA- 
11-1, KBA-11-7, MBA-11-8, and MBA-11-9, concentrations of inorganic constituents 
in downgradient wells were generally within background ranges based on the 
analytical data for the second sampling event. Exceptions include the 
concentration of thallium (1.6 J pg/l) in a sample from monitoring well MBA-11-3, 
the concentration of vanadium In a sample from monitoring well MBA-11-4 (59.4 
pg/l), and the concentrations of beryllium (4.0 J pg/l), vanadium (64.5 pg/l), 
and zinc (555 pg/l) in a sample from monitoring well MBA-11-5. Zinc was detected 
in the preparation blank associated with the sample from monitoring well KBA-ll- 
5, but the concentration in the preparation blank was 7.8 pg/l and is negligible 
compared to the concentration of 555 pg/l detected in the groundwater sample. 
This concentration of 555 rg/l of zinc in the sample frommonitoring well KBA-ll- 
5 is the only inorganic concentration that exceeded upgradient concentrations by 
more than two times. 

The concentrations of inorganic constituents detected in groundwater samples 
collected from Site 11 were compared to Primary Drinking Water Standard MCLs. 
Appendix C presents inorganic data for the first and second sampling events in 
bar chart form for seven inorganic constituents regulated under the Safe Drinking 
Water Act. None of the concentrations detected in the second round of 
groundwater samples exceeded applicable Primary Drinking Water Standard MCLs. 
The concentration of chromium of 92.8 pg/l detected in a sample from upgradient 
monitoring well MDA-11-l is near the MCL of 100 pg/l for chromium. Similarly, 
the concentration of 23.3 pg/l of lead in a sample from this same monitoring well 
exceeds the future MCL of 15 pg/l for lead. The present MCL for lead is 50 pg/l. 
Figure 4-5 summarizes concentrations of inorganics having MCLs for the first and 
second sampling events. MCLs are presented in a table on Figure 4-5. 

4.3 SITE 16. ARMY RESERVE DISPOSAL AREA. MOTOR MISSILE MAGAZINES. On May 4, 
1992, groundwater level measurements were taken from four monitoring wells at 
Site 16. Figure 4-6 is a groundwater potentiometric surface map developed from 
these measurements. The configuration of the potentiometric surface and the 
groundwater flow direction are similar to those for February 1992, except that 
the flow direction is generally north based on the May 1992 water level 
measurements and to the northeast based on the February 1992 water level data. 

The headspace of monitoring wells were screened for VOCs using an FID. The 
headspace of all four monitoring wells at Site 16 contained high levels of VOCs, 
suspected of being naturally occurring methane (Table 4-5). Headspace screening 
concentrations were 2800 ppm at monitoring well KBA-16-3, and greater than 5000 
ppm at the other three monitoring wells. Headspace screening using a PID in 
February 1992 did not indicate detectable levels of VOCs. As described in 
Section 4.1, comparison of FID and PID headspace data, and review of soil sample 
and groundwater sample analytical data do not indicate the presence of a source 
of vocs. 
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Field measurements of pH, specific conductance, and temperature were collected 
during monitoring well purging. Table 4-5 summarizes field measurements 
collected during purging of monitoring wells at Site 16. Purging continued until 
four well volumes hadbeen removed, and field parameters had stabilized to within 
10 percent (2). The final measurements of pH, specific conductance, and 
temperature are considered the measurements of record for the monitoring well 
(USEPA, 1991). 

Four groundwater samples were collected from four monitoring wells at Site 16. 
Groundwater samples were analyzed for Appendix IX parameters. Table 4-6 
summarfzes analytical data for compounds detected in groundwater samples 
collected from Site 16. 

4.3.1 Volatile Organic Comoounds in Groundwater Three VOCs were detected in a 
groundwater sample collected from monitoring well KBA-16-2 during the first 
groundwater sampling event. The VOCs 4-methyl-2-pentanone, ethylbenzene, and 
xylene were detected at estimated concentrations of 3 J pg/l and 2 J pg/l. No 
other groundwater samples collected from the site during groundwater sampling 
event No. 1 contained detectable levels of VOCs. No VOCs were detected in 
groundwater samples collected from Site 16 during the second sampling event. No 
QA/QC problems were identified that would adversely affect the VOC data for the 
second round samples and the data are considered representative of groundwater 
quality at the site. VOCs will continue to be monitored at this site. Section 
5.1 of this document describes the analytical program for sampling events Nos. 
3 through 6. 

4.3.2 Semivolatile Organic ComDounds in Groundwater No SVOCs were detected in 
groundwater samples collected from Site 16 during the first sampling event. Two 
phthalate compounds, di-n-butylphthalate and bis(2-ethylhexyl)phthalate, were 
detected in groundwater samples associated with the second sampling event. A 
groundwater sample from monitoring well KBA-16-2 contained 28 pg/l of bis(2- 
ethylhexyl)phthalate, and a groundwater sample from monitoring well KBA-16-3 
contained an estimated concentration of 2 J pg/l of di-n-butylphthalate and 75 
pg/l of bis(2-ethylhexyl)phthalate. 

The presence of phthalates in groundwater samples from Site 16 is attributed to 
laboratory or sampling artifact. Method blanks associated with SVOC analyses 
contained di-n-butylphthalate at estimated concentrations ranging from 3 J pg/l 
to 5 J pg/l. This concentration is greater than that detected in the groundwater 
sample from monitoring well KBA-16-3. While the other concentrations of 
phthalates detected in the groundwater samples from Site 16 cannot readily be 
accounted for based on method blank contamination, they also are not considered 
to be directly attributed to waste disposal at the site. Phthalates are easily 
introduced into sample media by certain types of sample gloves, plastic tubing, 
or sample containers. 

The base/neutral fraction of SVOCs will remain on the list of parameters to 
monitor at Site 16 because one subsurface soil sample from a downgradient 
monitoring well boring contained concentrations of polynuclear aromatic 
hydrocarbons (PAHs). No PAHs or other site-related SVOCs have been detected in 
groundwater samples collected from Site 16 to date. Section 5.1 of this document 
describes the analytical program for sampling events Nos. 3 through 6. 
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Table 4-6 Summary of Laboratory Analysis of Groundwater Samples Collected from 
Site 16' 

Monitoring Well Number 
Compounds Detected 

CRQL XBA-16-1 KBA-16-2 KBA-16-3 KBA-16-4 

APPENDIX IX SVOCs (pg/l) 

Di-n-Butylphthalate' 

bis(2-Ethylhexyl) 
Phthalate 

APPENDIX IX Inorganics (pg/l) 

Antimony' 

Arseni@ 

Barium' 

Beryllium' 

Cadmiu&' 

Chromium 

Cobalt2 

Copper2 

Lead' 

Nicke14.s 

Selenium' 

Silver2 

Thallium' 

Vanadium2 

Zinc 

Cyanide' 

Sulfide 

10 10 u 10 u 25 

10 10 u 28 75 

10 u 

10 u 

60 11.0 u 11.0 u 11.0 u 11.3 J 

10 8.5 J 19.5 10.2 J 1.5 J 

200 70.8 J 82.2 J 119 J 37.1 J 

5 1.1 J 1.7 J 4.7 J 0.80 U 

5 1.5 J 1.6 J 1.0 UJ 1.0 UJ 

10 32.0 28.1 20.7 3.3 u 

50 7.8 U 9.1 J 7.8 U 7.8 U 

25 9.2 J 3.8 J 5.5 J 4.2 J 

5 7.6 11.5 4.3 J 2.5 U 

40 7.8 UJ 19.4 J 7.8 U 7.8 U 

5 10.6 1.6 J 1.1 J 0.88 J 

10 1.4 J 1.4 u 1.4 u 1.4 u 

10 0.90 J 0.80 U 0.80 U 0.80 U 

50 44.4 J 48.0 J 33.6 J 12.0 J 

20 15.1 u 65.7 56.2 10.8 U 

10 8.4 J 8.5 J 1.8 U 18.5 

100 100 u 2400 1400 200 

Notes: 
CRQL = Contract Requid Qusntit~tion Limit U = not detected above or below CRQL 

’ No Appendii Ix VOCs, pesticides, PCBs, herbicides, or dioxins/fumna were detected in gmundwater aamples. 
Data &Mien 
’ Value(s) figged J l s estimated becaunc concentrations are lesr than the CRQL. 
’ Values flagged I a~ estimated because matrix spike recovery for arsenic was below QC limits. 
‘Quantitation limita flagged UJ aa estimated because the preparation blank exhibited negative bias for cadmium and nickel. 
values flagged J aa estimated because the preparation blank exhibited negative biaa for and nickel 
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4.3.3 Pesticides. Herbicides, and PCBs in Groundwater The analytical data 
associated with groundwater samples collected from Site 16 during the second 
sampling event confirmed the absence of pesticides, herbicides, and PCBs in 
groundwater at the site. These parameters will be deleted from the analytical 
program for sampling events Nos. 3 through 6. 

4.3.4 Dioxins and Furans in Groundwater The analytical data associated with 
groundwater samples collected from Site 16 during the second sampling event 
confirmed the absence of dioxins and furans in groundwater at the site. These 
parameters will be deleted from the analytical program for sampling events Nos. 
3 through 6. 

4.3.5 Inornanic Constituents in Groundwater With few exceptions, concentrations 
of inorganic constituents in groundwater samples from each monitoring well at 
Site 16 decreased markedly when compared to concentrations detected in samples 
collected in February 1992. The monitoring wells at Site 16 were sampled within 
approximately 10 days following installation. As described in Section 4.1.5 of 
this document, the higher concentrations detected in the groundwater samples 
collected during the first sampling event have been attributed to aquifer trauma. 

Inorganics will continue to be monitored at the site. Following evaluation of 
six data sets for inorganic constituents, the cause for decreased concentrations 
of inorganics in groundwater at the site should be better defined. If this 
evaluation reveals that the concentrations of inorganics in groundwater samples 
collected during the first sampling event are not representative of groundwater 
quality at the site, that data will not be used in statistical calculations. 

Two inorganic constituents were detected in groundwater samples collected during 
the second sampling event at concentrations greater than previously detected. 
Selenium and cyanide concentrations in a groundwater sample from monitoring well 
RBA-16-1 increased when compared to concentrations detected in the sample 
collected in February 1992. Cyanide concentration also increased in a sample 
frommonitoringwell KBA-16-2 when compared to previous data. The concentrations 
for these inorganic constituents were, however, less than two times greater than 
the concentrations associated with the first sampling event. 

The concentrations of inorganic constituents detected in samples from 
downgradientmonitoring wells KBA-16-1, RBA-16-2, and RBA-16-3 were compared to 
concentrations detected in the upgradient groundwater sample. Twelve inorganic 
constituents present at concentrations greaterthanthe upgradient concentrations 
include arsenic, barium, beryllium, cadmium, chromium, copper, lead, nickel, 
selenium, vanadium, zinc, and sulfide. Whether the concentrations of inorganic 
constituents in samples from downgradientmonitoring wells reflect a release from 
the waste disposed at Site 16 is uncertain. This will be evaluated after six 
rounds of data have been collected. The following is a general discussion of 
observations regarding the constituents and concentrations detected in samples 
collected in May 1992. 

Arsenic and barium concentrations in samples from monitoring wells KBA-16-2 and 
KBA-16-3 were more than two times the concentration in the upgradient groundwater 
sample, being 19.5 rg/l and 10.2 pg/l, respectively, for arsenic and 82.2 J pg/l 
and 119 J pg/l, respectively for barium. Barium concentrations are estimated 
because they are below the CRQL of 200 pg/l. Barium was detected in the 
preparation blanks for these samples, but the concentrations of 0.5 pg/l and 1.4 
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pg/l are small compared to the concentrations detected in the groundwater 
samples. 

Beryllium concentrations in all three downgradient monitoring wells ranged from 
an estimated 1.1 J rg/l to 4.7 pg/l and are more than two times the concentration 
detected in the upgradient groundwater sample from monitoring well KBA-16-4. 

Cadmium was detected in the groundwater sample from monitoring well KBA-16-1 at 
an estimated concentration of 1.5 J pg/l and in a sample from KBA-16-2 at a 
concentration of 1.6 J pg/l. This concentration is slightly above the reported 
instrument detection limit of 1.0 pg/l for the upgradient groundwater sample, 
which did not contain detectable cadmium. The preparation blank associated with 
the groundwater samples from monitoring wells KBA-16-3 and KBA-16-4 exhibited 
negative bias for cadmium. The reported non-detect values could be biased low. 
The reported concentration for the upgradient groundwater sample from monitoring 
well KBA-16-4 may not be representative of the actual concentration of cadmium. 

Chromium was present in groundwater samples from the three downgradient 
monitoring wells at concentrations more than two times the concentration detected 
in the upgradient groundwater sample. The concentrations of chromium in 
downgradient groundwater samples ranged from 20.7 rg/l to 32.0 rg/l. 

Copper was detected in groundwater samples from downgradient monitoring wells 
KBA-16-1 and KBA-16-3 at concentrations of 9.2 J pg/l and 5.5 pg/l. These 
concentrations are greater than the concentration detected in the upgradient 
groundwater sample, and the estimated value of 9.2 J pg/l is more than two times 
greater. Copper was detected in associated equipment rinseate blanks at 
concentrations of 28.9 pg/l and 33.0 rg/l, and in the fieldblank of organic-free 
deionized water at a concentration of 15.2 J pg/l. These concentrations are 
significantly greater than the concentrations detected in the groundwater 
samples. The reported values for the groundwater samples are probably biased 
high. 

Lead was detected in all three downgradient groundwater samples at concentrations 
greater than the concentration detected in the upgradient groundwater sample. 
Lead concentrations in samples from downgradientmonitoring wells ranged from4.3 
pg/l to 11.5 pg/l. Lead was not detected in the sample from the upgradient 
monitoring well. The concentration of lead in samples from downgradient 
monitoring wells KBA-16-1 and KBA-16-2 were more than two times the reported 
instrument detection limit of 2.5 pg/l for the analysis of the sample from the 
upgradient monitoring well. 

Nickel was detected in only one groundwater sample from monitoring well KBA-16-2 
at a concentration of 19.4 pg/l. This is more than two times the reported 
instrument detection limit of 7.8 pg/l. The preparation blank associated with 
the analysis of this sample exhibited negative bias for nickel and the value 
reported for the groundwater sample may be biased low. Likewise, the non-detect 
values may be biased low. 

Selenium concentrations in groundwater samples from the three downgradient 
monitoring wells ranged from 1.1 J pg/l to 10.6 pg/l. These concentrations 
exceed the reported value of 0.88 pg/l for the sample from the upgradient 
monitoring well (KBA-16-4). The concentration of 10.6 pg/l in the sample from 
monitoring well KBA-16-1 is an order of magnitude greater than the concentration 
detected in the upgradient groundwater sample. 
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Vanadium concentrations detected in samples from the three downgradient 
monitoring wells ranged from 33.6 J pg/l to 48.0 J pg/l. These values are 
estimated because they are below the CRQL of 50 pg/l for vanadium. These 
concentrations are more than two times the concentration detected in the sample 
from the upgradient monitoring well. The preparation blank associated with 
analysis of groundwater samples from monitoring wells KBA-16-3 and RBA-16-4 
exhibited negative bias for vanadium. The reported concentrations for these 
samples may be biased low. 

Zinc and sulfide are the remaining two of twelve inorganic constituents detected 
in groundwater samples from downgradient monitoring wells at concentrations 
greater than that detected in the sample from the upgradient groundwater sample. 
In both cases the concentrations are associated with samples from monitoring 
wells KBA-16-2 and KBA-16-3. Zinc concentrations in the samples from these 
monitoring wells were 65.7 pg/l and 56.2 pg/l and sulfide concentrations were 
2400 pg/l and 1400 rg/l. These concentrations of zinc and sulfide are more than 
two times the concentration detected in the sample from the upgradientmonitoring 
well. 

Concentrations of inorganic constituents in groundwater samples collected from 
Site 16 were compared to Federal Primary Drinking Water Standard MCLs. Appendix 
C presents inorganic data for the first and second sampling events in bar chart 
for seven inorganic constituents regulated under the Safe Drinking Water Act. 
None of the inorganic constituents detected in samples collected during the 
second sampling event were present at concentrations above their corresponding 
MCLs. Figure 4-7 summarizes concentrations of inorganics having MCLs for the 
first and second sampling events. 
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5.0 SUMMARY 

Section 5.1 summarizes the groundwater monitoring analytical program for 
groundwater sampling events Nos. 3 through 6. The analytical program has been 
developed based on information obtained from analysis of soil samples collected 
during the RFI/SI field program and two groundwater sampling events. 

Section 5.2 summarizes the preliminary plan of action for an investigation of VOC 
contamination of groundwater at Site 11. A more detailed plan of action will be 
developed prior to implementation which should take place in August 1992. 

5.1 Groundwater Monitorinn Program. Two rounds of groundwater samples were 
analyzed for Appendix IX constituents. The following paragraphs summarize 
comparison of the first and second rounds of groundwater analytical data and 
analytes to be deleted from the monitoring list for future groundwater sampling 
events associated with the RFI/SI currently underway at three sites at NSB, Kings 
Bay, Georgia. The three sites are discussed separately below and are identified 
as follows: 

. Site 5 - Army Reserve Disposal Area, Towhee Trail 

. Site 11 - Old Camden County Landfill 

. Site 16 - Army Reserve Disposal Area, Motor Missile Magazines 

Table 5-l is a summary of the sampling and analysis program for groundwater 
sampling events No. 3 through 6. Table 5-2 lists the compounds and analytical 
methods included in the analytical program. 

5.1.1 Site 5. Army Reserve DiSDOSal Area, Towhee Trail Several VOCs were 
detected in groundwater samples collected in February 1992 (first sampling 
event), however, no VOCs were detected in samples collected in May 1992 (second 
sampling event). VOCs will continue to be monitored at this site. The VOC 
analytes will be limited to include Target Compound List (TCL) VOCs, plus 
trichlorofluoromethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4- 
dichlorobenzene. 

Second round groundwater samples confirmed the absence of SVOCs, pesticides, 
herbicides, PCBs, dioxins, and furans in groundwater at Site 5. With the 
exception of PCBs, these compounds will be deleted from future monitoring events 
at this site. 

PCBs will continue to be monitored in groundwater at this site because one 
surface soil sample collected from the site contained 53 rg/kg Aroclor 1260. 
Additional soil samples will be collected to evaluate the site for higher 
concentrations of PCBs. No PCBs have been detected in groundwater samples 
collected from the site to date. If results of PCB analysis of the soil samples 
do not indicate higher levels are present, the Navy may consider deletion of PCBs 
from groundwater monitoring at that time. 

Concentrations of inorganic constituents were markedly lower in groundwater 
samples collected in May 1992. Appendix IX inorganic constituents will continue 
to be monitored at Site 11 because decisions regarding whether a release of 
inorganic constituents has occurred require additional data collection. 
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Table 5-1 Summary of Sampling and Analysis Program for Groundwater Sampling 
Events Nos. 3 through 6 

Location and Type of Sampling Laboratory Analysis 

A B C D E F 

Site 5 

Surface Soil 

Groundwater 

Site 11 

Groundwater 

Site 16 

Groundwater 

Field Duplicates 

Surface Soil 

Groundwater 

Quality Control Samples 

Trip Blanks 

Rinseate Blanks 

Field Blanks 

0 0 7 0 0 0 

7 0 7 7 7 7 

9 0 0 9 9 9 

4 4 0 4 4 4 

0 0 1 0 0 0 

2 2 2 2 2 2 

5 0 0 0 0 0 

5 2 3 5 5 5 

2 2 2 2 3 2 

Notes: 

A - Volatile Organic Compounds (VOCs) 
B- Semivolatile Organic Compounds (SVOCs) (base/neutral fraction) 
C - Polychlorinated Biphenyl Compounds (PCBs) 
D- Inorganic constituents (including cyanide and sulfide) (non-filtered) 
E- Inorganic constituents (including cyanide and sulfide) (filtered) 
F- Total Dissolved Solids (TDS) and Total Suspended Solids (TSS) 
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Table 5-2 Compounds and Analytical Methods for Groundwater Sampling Events Nos. 
3 through 6 

Parameter: 

Method: 

Volatile Organic Compounds (38 total) 
TCL List plus 4 additional compounds 
SW-846 Method 8240 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Trichlorofluoromethane' 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l.l,l-Trichloroethane 
carbon Tetrachloride 
1 i 3~1 Acetate 
Bromodichloromethane 
1,2-Dichloropropane 

l Non-TCL compounds 

Parameter: 
Method: 

Aroclor-1016 
Aroclor-1242 

cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
2-Hexanone 
4-Methyl-2-Pentanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1,3-Dichlorobenzene' 
1,4-Dichlorobenzene' 
1,2-Dichlorobenzene' 

Polychlorinated Biphenyls (PCBs) (7 total) 
SW-846 Method 8080 

Aroclor-1221 
Aroclor-1248 
Aroclor-1260 

Aroclor-1232 
Aroclor-1254 

Parameter: Appendix IX Inorganic Analytes (19 total) 
Method: SW-846 Methods (listed in parentheses) 

Antimony (6010) 
Arsenic (7060) 
Barium (6010) 
Beryllium (6010) 
Cadmium (6010) 
Chromium (6010) 

Copper (6010) 
Lead (7421) 
Mercury (7470) 
Nickel (6010) 
Selenium (7740) 
Silver (6010) 
Cobalt (6010) 

Thallium (7841) 
Vanadium (6010) 
Zinc (6010) 
Tin (6010) 
Cyanide (9010) 
Sulfide (9030) 
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Table 5-2 (continued) Compounds and Analytical Methods for Groundwater Sampling 
Events Nos. 3 through 6 

Parameter: Semivolatile Organic Compounds (base/neutral fraction) 
TCL List (base/neutral fraction) 

Method: SW-846 Method 8270 (50 total) 

bis(2-Chloroethyl)Ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl)Ether 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis(2-Chloroethoxy)Methane 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
Dibenzofuran 

2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Parameter: Total Dissolved Solids (TDS)/ Total Suspended Solids (TSS) 
Method: Standard Methods-- Methods 2540C and 2540D 
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Future groundwater sampling events at Site 11 will include collection of both 
filtered and non-filtered groundwater samples for analysis of Appendix IX 
inorganic constituents. Total dissolved solids and total suspended solids will 
also be analyzed during future groundwater monitoring events. The decision to 
analyze filtered groundwater samples, total dissolved solids, and total suspended 
solids was prompted by the concentrations of inorganic constituents detected in 
both upgradient and downgradient groundwater samples associated with the first 
sampling event. 

5.1.2 Site 11. Old Camden Countv Landfill VOCs detected in samples collected 
in February 1992 were also present in samples collected in May 1992. The 
concentrations of vinyl chloride in duplicate downgradient groundwater samples 
from monitoring well KBA-11-2 were 3 to 5 times greater than the concentration 
detected in a sample collected from this monitoring well during the first 
groundwater sampling event. Section 5.2 of this document describes a preliminary 
plan of action for addressing VOC contamination of groundwater in the area of 
monitoring well KBA-11-2 at Site 11. Several other VOCs not previously detected 
were present in groundwater samples collected in May 1992. VOCs will continue 
to be monitored at Site 11. The VOC analytes will be limited to include TCL 
VOCs, plus trichlorofluoromethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene, and 
1,4-dichlorobenzene. 

SVOC analysis of groundwater samples collected in,May 1992 confirmed previous 
results indicating that 1,4-dichlorobenzene is the only potentially site-related 
Appendix IX SVOC present in groundwater at Site 11. This compound is also listed 
as a VOC in Appendix IX and can be monitored as such. SVOCs will be deleted from 
the monitoring list at Site 11. 

Analytical results for the second groundwater sampling event confirmed the 
absence of Appendix IX pesticides, herbicides, PCBs, dioxins, and furans in 
groundwater samples from Site 11. These compounds will be deleted from future 
monitoring events at this site. 

Concentrations of Appendix IX inorganic constituents decreased markedly in 
groundwater samples collected from Site 11 during the May 1992 sampling event. 
Appendix IX inorganic constituents will continue to be monitored at Site 11 
because decisions regarding whether a release of inorganic constituents has 
occurred require additional data collection. 

Future groundwater sampling events at Site 11 will include collectron of both 
filtered and non-filtered groundwater samples for analysis of Appendix IX 
inorganic constituents. Total dissolved solids and total suspended solids will 
also be analyzed during future groundwater monitoring events. The decision to 
analyze filtered groundwater samples, total dissolved solids, andtotalsuspended 
solids was prompted by the concentrations of inorganic constituents detected in 
both upgradient and downgradient groundwater samples associated with the first 
sampling event. 

5.1.3 Site 16. Armv Reserve Disposal Area, Motor Missile Magazines Several VOCs 
were detected in groundwater samples collected in February 1992, however, no VOCs 
were detected in samples collected in May 1992. VOCs will continue to be 
monitored at this site. The VOC analytes will be limited to include TCL VOCs, 
plus trichlorofluoromethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4- 
dichlorobenzene. 
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Second round groundwater samples confirmed the absence of SVOCs, pesticides, 
herbicides, PCBs, dioxins, and furans in groundwater at Site 16. With the 
exception of the base/neutral fraction of SVOCs, these compounds will be deleted 
from future monitoring events at this site. 

The base/neutral fraction of SVOCs will remain on the list of parameters to 
monitor at Site 16 because one subsurface soil sample from a downgradient 
monitoring well boring contained concentrations of PAHs. No PAHs or other site- 
related SVOCs have been detected in groundwater samples collected from Site 16 
to date. The analytes for SVOC analysis will be limited to TCL SVOCs included 
in the base/neutral fraction. 

Concentrations of Appendix IX inorganic constituents decreased markedly in 
groundwater samples collected from Site 16 during the May 1992 sampling event. 
Appendix IX inorganic constituents will continue to be monitored at Site 16 
because decisions regarding whether a release of inorganic constituents has 
occurred require additional data collection. 

Future groundwater sampling events at Site 16 will include collection of both 
filtered and non-filtered groundwater samples for analysis of Appendix IX 
inorganic constituents. Total dissolved solids and total suspended solids will 
also be analyzed during future groundwater monitoring events. The decision to 
analyze filtered groundwater samples, total dissolved solids, and total suspended 
solids was prompted by the concentrations of inorganic constituents detected in 
both upgradient and downgradient groundwater samples associated with the first 
sampling event. 

5.2 Site 11 VOC Investipation. Preliminary Plan of Action. Analytical results 
for the first groundwater sampling event (February 1992) at Site 11 indicated 
that a sample from monitoring well KBA-11-2 contained vinyl chloride at a 
concentration of 18 ug/l. This monitoring well is downgradient of the disposal 
area. In May 1992 the second groundwater sampling event was conducted. Two 
replicate groundwater samples were collected from monitoring well KBA-11-2. 
Concentrations of vinyl chloride in these samples were considerably higher than 
before, being 64 ug/l and 100 ug/l for the replicate samples. These 
concentrations of vinyl chloride are well above the USEPA Federal Drinking Water 
Standard MCL of 2 ug/l. 

Several other VOCs have been detected in groundwater samples frommonitoring well 
XBA-11-2, including parent compounds that decompose anaerobically to form vinyl 
chloride. These parent compounds include tetrachloroethene, trichloroethene, and 
1,2-dichloroethene. The concentrations of the parent compounds range from an 
estimated 1 ug/l to 16 ug/l. 

Monitoring well KBA-11-2 is located on the western side of the landfill. Two 
other monitoring wells located on the western side of the landfill, north and 
south of monitoring well KBA-11-2, have not produced samples with detectable 
concentrations of vinyl chloride. The location of monitoring well XBA-11-2 is 
approximately 80 feet east of the NSB property line. Approximately 350 feet to 
400 feet to the west of the landfill there is a housing development (private 
property). As shown on the groundwater potentiometric surface map (Figure 4-4) 
groundwater flow is to the west, towards the NSB property line and potentially 
towards the housing development. 
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The Navy has elected to take immediate action to determine whether vinyl chloride 
has migrated off NSB property. The scope of work for this evaluation includes 
the use of CPT and on-site analysis of VOCs using a field laboratory. A 
percentage of the groundwater samples analyzed in the on-site laboratory will be 
replicated for analysis in an off-site, NEESA-approved laboratory. 

CPT will be used for collection of groundwater samples and lithologic 
characterization. Initially, CPT and field analysis will begin at the location 
of monitoring well KBA-11-2 to confirm the viability of the technique by 
comparing the CPT sample data to that obtained from the monitoring well and off- 
site laboratory analysis. CPT sampling will then move toward the NSB property 
line, downgradient of monitoringwell KBA-11-2. Several points, positioned east- 
west and perpendicular to groundwater flow direction, will be sampled near the 
property line. If VOC analysis indicates the presence of vinyl chloride near the 
property line, an effort will be made to locate the center of the contaminant 
plume by defining the limits of vinyl chloride contamination in the north-south 
direction. CPT sampling will then move off NSB property, to the western right- 
of-way of Spur 40. Spur 40 generally parallels the NSB property line in this 
vicinity. 

If field analysis of CPT samples collected near the NSB property line do not 
indicate the presence of a VOC contaminant plume, CPT sampling will move towards 
the landfill. CPT sample locations will be selected to delineate the north and 
south limits of contamination so that the center of the plume can be located. 

When the center of the plume has been located, locations will be selected for 
collection of CPT groundwater samples at depth. Several CPT penetrations will 
be done to locate the vertical extent of VOC contamination or any confining 
layers present. For purposes of scoping and budgeting the work, it is assumed 
that CPT penetrations will not extend beyond 100 feet BLS. This assumption is 
based on reports that clay and/or limestone confining layers are present 40 to 
90 feet BLS. 
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APPENDIX A 
ANALYTICAL DATA VALIDATION 

SUMMARY TABLES 
SAMPLE EVENT NO. 2 

MAY 1992 



DEFINITION OF DATA QUALIFIERS 

Organic Data Qualifiers 

J- 

u - 

UJ - 

NJ - 

E- 

D- 

x - 

UR- 

Indicates an estimated concentration because results are either below the 
concentration required detection level (CRQL) or quality control criteria 
were not met. 

Indicates that cornFound was analyzed but not detected. 

Indicates that quantitation level was estimated because QC criteria were 
not met. 

Presumptive evidence for the presence of a compound at an estimated value. 

Indicates that the analyte concentration exceeded the calibration range of 
the GC/MS and re-analysis of diluted sample within calibration range. 

Indicates that sample concentration was obtained by dilution to bring 
result within calibration range. 

Total concentration of two indistinguishable isomers (i.e., 3-Methylphenol 
and 4-Methylphenol). 

Indicates that the reported detection limit is unusuable because QA 
criteria were not met. 

Inorganic Data Qualifiers 

J - Indicates an estimated concentration because results are either below the 
concentration required detection level (CRQL) or quality control criteria 
were not met. 

u - Indicates that compound was analyzed but not detected. 

UJ - Indicates that quantitation level was estimated because QC criteria were 
not met. 

E- The reported concentration is estimated because of the presence of an 
interference. 

UR- Indicates that the reported detection limit is unusable because QC 
criteria were not met. 
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u I 0.10 u 0.10 u O.lOU 0.10 u 0.10 u 

0.50 u 0.50 u 0.50 u 

E&in --- Endosulfan II 

4.4’- DOD 
En&in Aldehyde Endow&n Sultate 
4.4’- DOT 
Methoxychla 

I En&in Ketone 
Chlcrdane 0.50 0.50 u 0.50 u 0.50 u 
Toxaphene 

0.50 u 
1 .o l.OU 1.0 u 1.0 u 

Arocla-1016 
l.OU 1.0 u l.OU 

0.50 
l.OU 

0.50 u 0.50 u 0.50 u Aroclor-1221 0.50 u 0.50 u 0.50 u 0.50 u 0.50 
0.50 u 0.50 u 0.50 u AnJclor- 1232 0.50 u 0.50 u 0.50 u ~~~ 0.50 u 0.50 
0.50 u 0.50 u 0.50 u Axoclw- 1242 0.50 u 0.50 u 0.50 I 0.5ou I I I 0.50 u 
0.50 u 0.50 u 0.50 u 0.50 u Arocla - 1246 I 0.50 u 0.50 u 0.50 0.50 u 
0.50 u 

I I 
0.50 u 0.50 u Aroclor- 1254 0.50 u 0.50 u 

1.0 l.OU 1.0 u 1~0 u l.OU 
1 . nm, I 0.50 a 1.1 u I 0.50 2 ^.. u 

Ardulr-1260 .fi I 4 a.,, 
..- - I I 1.” ” I l.VU l.u u 

I 

I A.: 
I I.UU l.OU I 1.0 u 

I 
I 

I 

l.OU l.OU 
nsll I l.OU l.OU 

nr;ll #-IGIl 0.5 u I 0511 nsll I nzii Chlaobenziiate -.- V.” - 1 “.” ., 1 V.” v 
Diallate I 

I -.- - -.- - 
I 

I V.” 1 “.” .a 
1 1U I 

I 
1u I 1u 

lsodrin 
1u 1u 1u 

co2 
I I I I 1u I 

0.02 u 0.02 u 0.02 u 
Kepone 

I I 0.02 u I 0.02 u I 0.02 u 
1.0 I l.OU I l.OU I 

I 0.02 u 

OAG4NOPmsPHoRousPE~ MfgH 
l.OU 1ou 

” ~81~ : .‘.: 
L- J.OU 

““‘,,” ,I--T-‘-. ,77YyTY ,::y:‘: ” :....., ‘.,:j?..::, :,:>:;:>; ;,:: /\.,,, ,:,:::.j:j;::.:::.j 
l.OU l.OU 

-.* . . 
ANALYTE CRQL 

Triethylp~~othiite 
Thiinazln 

1 1u 1u 1u 1u 1u 1u 1U 
1 1u 1u 

Phorate 
1u 1u 1u 1u 1u 

1 1u 1u 1u 
Sulfotepp 

1u 1u 1u 1u 
1 1u 1u 

Dimethoate 
1u 1u 1u 1U 1u 

5 5u 5u 5u 
Disulfoton 

5u 5u 5u SU 
1 1u 1u 

Methyl Paathkm 
1u 1u 1u 1u 1u 

1 1u 1u 
Ethyl Parathion 

1u 1u 1u 1u 1u 
1 1u 1u 

Famphu 
1u 1u 1u 1u 1u 

mo1 
1u 1u 

CHLORINATED HERWCIDES i e ME3HOD m, ” 
1u 

.“‘:w, 
1u 1u 

,Yi’.. . . . . . 1u :..: . . . . > 1u :. ~~ ..:. .: .;: : ,.. ., 
ANALYTE . . CRQL .) .I. ,.>.:.‘::.::‘: .,,,’ : ,..:, :, 

2,4-D 2.5 2.5 U 2.5 U 2.5 U Silvex 2.5 U 2.5 U 0.5 2.5 U 2.5 U 
0.5 u 0.5 u 0.5 u .2,4.5-T 0.5 u 0.5 u 0.5 0.5 0.5 u 0.5 u 

Dinoseb 
0.5 u 0.5 u u 0.5 u 

2.5 0.5 u 0.5 u 0.5 u 
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
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TRIP BLANKS 
SOURCE WATER BLANKS 

SAMPLE EVENT NO. 2 
MAY 1992 
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Validation/Summary Table PROJECTz NSB KlNGS BAY GEORGIA , VOlATlLE AQUEOUS ANALYSES (uq/l) 
SAMPLt LOCmN 

LAB NUMBER: 

1 BS - 14 - EFI [ BS -15-ER 1 BS-16-H -- - - 

21~l3004 --- I 21644004 I 216!52004 -.- 21652003 21652002 
DATE SAMPLED: 05pm.m- 6f92 I 05/07/92 ~~.~.,~- I 05, Jow2 05m92 @mY= 

DATE ANALYZED: wt 3192 1 05/r 3192 1 05/l 5p2 05/14le2 05/14/92 
DlLUTlON FACTOR 1 .o 1.0 I 1.0 1 .o 1.0 

ANAI ME Pnnl 
_._LI IL “1 .Ya. 

‘~a,pl,4-Dlrhlcwn-3-F .“..._W - Merle 5 5u 5u 5u 5u I 5u I I 
Acdonitrile 100 1oou 1oou 100u 1MII .-- - I IMll .-- - I , 
3-Chbropropene I 5 1 5 I 6 11 

Ropionilrile I IMI I Ii&U 
I 5U I 5U I 5U I I 
I I InnU 

Methectvlnrlrlfile 
I 1.4-Dlaxane . - .-. - . 
Methyl Methaaylate 
1,2-Dibfomoethane 
l.l.l,P-Tetrachlcmeihme 
1,2-Dibmmo-3-Chlcmpropane 
Pentachlcroethane 
Isobutyl alcohol 
Chlamana 





Diphenylamke - 
1.2-Dipheny(hydrazine 
4-Bromophenyl-phenytether 
Hexachlaobenzene 
Pentechbrophend 
hmntwerm 
Anthr- 
Di-n-Butylphttulatta 

ri%hm.nthene 

10 I 1ou 
10 
10 I 
10 1ou 
50 I 6OU 

IOIl 1ou 1ou 
I 1ou 1ou 1ou ;ou 

1ou 1ou 1ou 1ou ._ - .- - 
1ou 

I 
inIl .- .s I 

rn I I .“” I 
inIl I lnll I 

6ou .sOll I Yrll I “I w 

I 10 iii ii; xi 1ou 
I 10 I 1ou 1ou 1ou 1ou 

10 I 1ou 14u 1ou 1ou .- - .- - 
I 

.- - 
10 I IO II 

I 
InIl inil *t-ill ,n,, I ,n,, I *n,, I 

pyr 
BU$&lp hthnlate 
3,3’-Dichlorobenzidine 
Bmm la) Antlwacene 

I 

ChrySM!lD 
bis (2 - Ethylhezql) Phthak 
Di-n-Octyl Phthdate 
Benzo Ibl Flwranthene 

io ;oiJ 
I .- - I ."" I 1"" I 1"" I"" I”” 
I 10 II I loll I lnll 1ou 1ou 1ou 

10 I 1ou 1ou 1ou 1ou 
20 u 2ou MU 

10 I 4rlll I .n,t .fill 

Ite I to I ii; 

. . Fluoranlhene 
Bfmzo (a) Pyrem 

mne 

1 

I ii I 

I 10 

ioil .- - .“” 
1ou 1ou 

20 I 2ou 2ou 2ou 20 u 
1ou 1ou 1ou 1ou ._ - .- - 
IOU 1ou 

I 
1ou 1ou 4tlll I”” I I ,n,, 1”” I I 

;ou 
3J 1ou 1ou it-811 I -21 I 

I 10 1ou 1ou 1ou 
I 1ou 1ou 1ou 1ou .- - .- - I 

InIl *nil 4nll ,n,, I ,n,, I 

I” u .U .J 

+%+-I 

io 1ou I .” v I .“” I 
10 1ou I loll I rnll 
10 IOU 

c 
I”” I 

1Xl 
I 101 i 

1ou I I 101 J 

+ -3 
4-n 
IUJ 

1”” I I”” 1 I”” lflll 

rn i i *nil I ,n,, iou . . - .I” 
1ou 1ou 

10 I 1ou 1ou 1ou 1ou .- - I .” - 
1ou 

I 
1ou 1ou 1ou 1ou I 1ou 

I II 
I 

Mll Grill Mll ItnIl I 
I I -- I -v I yv” I 

I I io I iii; I ;o; I loll I inll tnll 
;ou ii; iou 

I .” - I 
10 I 1ou 

I 
I I 

1ou I 1ou 10 u IOU .- - I”” 
zsodoerktine 

I”” 
I ;o I 

I 
1011 I I 

I 
lnli rnii 1 rnll I tn,, I *n,, 

-- - -- 
rIDI I ii I 70 ; 

I I I -v I .P.n” 
I I 

I 
10 II IOIl I inlr I qnir I 

N-Nib . . 
Phe+yt-tert-butylamine 
2,6-Dichlaopha 
N-Nitnxo-di-r: -bUt@lllifl 
N-Niiosodiethyk ._ amine 
N-Niiosoowdiiine 
Be&din B 

1,2.4,5-Tebachbroben D 
Pentazhlorobenzerm 

1 
I ii 60; 

I .” . I I”” 
I I .!iOll I Mll I 

.- - 
I 10 

;o 
I I in ii I tnll I 1 

I I 

I so 
I 
I 50U 50- I -- 

50 
I 

6OU I MU I .5Oll I 

I M 

I I iii; ;o; ;;;;I 
I .” - I 

D 10 I I I loll I 

ii; 
.- - 

1ou I iou 
.- - I 

I 
I 

1ou 1ou 1ou I 
III !inll I znll I VIII I Mll I 

I I ..- - I 
I I 50U I soi I soi? I -50 II I ! 

-” 
I 

.ns” CN” WV 

Mll I 5OlJ 50U 50U 

GiJ 
50U 6OU 50U 

sow 6OW 5ow 
50UJ FioLlJ !iouJ 5OW 
1ou 1ou 1ou 1ou 
In Ii 1ou 1ou 1ou 

iOW 5oW 5oW 
Lnll Lnll .RIll 

rl;; 
I au I -- - 

iou 
I IOU 

;; I-l 
I 1ou 

I Y” I I 1ou 
1ou lf DU 1ou 
1OU I 1ou I 1ou 

1 -Naphthyb 
2-Naphthylamine 
2,3.4.6-Tebachlorophew 

I “.s - 
I 

I 
I 

I 
.5OlLI I 

loll I inir 



- 



.05 u I 0.05 u I 0.05 u I 0.05 u I 0.05 u I 0.05 u 1 0.05 u 0 

0.05 u 0.05 u 0.05 u 0.05 u I 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u I 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u I ~~~ 0.05 u I a I.05 u 0.05 u 0.05 u 
0.05 u 0.05 u I 0.05 u 0.05-u 0.05 u 0.05 u 0.05 u 
0.05 u I 0.05 u 00511 I 005.U 0.05 u 0.05 u 0.05 u 

osu 0 M u 0 M II 0.05 u 
nnc,, 

_.-- - -.-- - -.-- - 
0.05 0.05 u 0.05 u 0.05 u ii- - -.-- - -.-- - 
0.05 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u V.u.3 ” 
0.10 0.10 u O.lOU O.lOU O.lOU 0.10 u 0.10 u O.lOU 

O.lOU O.lOU 0.10 u 0.10 u 0.10 u 0.10 u 

. .._..-. .- 

alpha-BHC 
beta-BHC 
delta-BW 

gamma-BHC (Lindc NW) 
Heplachlcr 
Aldrin 
Heptachlu epoxidc 
Fm-ins~dfrn I -. .----..-.. . 
Dieldrin 
4,4’- DDE 
En&in 
Endceulfan II 
4,4’- DDD 
En&in AIdehyde 
Endoeulfan Sulfate 
A A’- IX31 

-..- - -..- - -..- - I 

1 Methoxychlcr .,. VW. I 0.10 0.50 I 0.10 0.50 u u I 0.50 0.10 u u O.lOU 0.50 u 0.10 0.50 u u 0.10 0.50 u u 0.50 0.10 u u “.I”” 0.50 u 
.lOU 0.10 u 0.10 u 0.10 u o.tou O.lOU 

0.10 I 0.10 u 
I 

1 

n.n V. I" I 
n.n,, “.I”” I 

I 
n.n,, “.I”” I 

I 
.3.,x,, U.IUU I 

I 0.10 u 0.10 u 0.10 u O.lOU 
010 -..- I oinll -..- - nlnll -...-” nfnli V..“” 0.10 u 0.10 u 0.10 u 0.10 u 
0.10 0.10 u O.lOU O.lOU 0.10 u 0.10 u 0.10 u 0.10 u 
0.10 0.10 u O.lOU O.lOU 0.10 u 0.10 u 0.10 u O.lOU 
0.10 0.10 u 0.10 u 0.10 u OIOU OIOI~ 0101J 0.10 u 

n*na, 

En&in Ketone 0.10 0.10 u 0 
Chladane 0.50 I 0.50 u I 0.50 u I 0.50 u I 0.50 u 0.50 u 0.50 u 0.50 u 

l.OU 1.0 u 1.0 u l.OU 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

1 Toxaphene ! 1.0 I 1.0 U l.OU I-- ~~~ 1.0 u 
Aroclor-1016 0.5 0.5 u 0.5 u 
Arc&r-1221 0.5 0.5 u 0.5 u 
koclcr- 1232 0.5 0.5 u 0.5 u 
Aroclcf - 1242 0.5 
Arc&r-1246 0.5 I 0.5 u I ( 
Arocla-1254 10 I nlr i nlr 

-.- _ -.- - -.- - 
i I 0.5 u I 0.5 u 0.5 u I 0.5 u I 0.5 u 0.5 u 1 0.5 u 

I.5 u I 0.5 u 0.5 u 0.5 u I 0.5 u 0.5 u 
I 

J 
* nir I l.OU l.OU l.OU I l.OU 

/ ..- - I l.OU l.OU l.OU 1.0 u 
I OSII I 0.511 oall OSll I 0.5 u 

1.0 u 

; 

I ,.- - I . . . - 1 ..“” I 

I 1~0 I1 I 1 Oil I 1 Oil I i.a 
0.5 

nn 

1 ..- - I ..- - 
I 0.5 u 0 5 rl 

I 1.0 1.0 u l.OU l.OU l.OU l.OU l.OU ..- - 
.---. . . . 1 “32 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
Kepone 1.0 l.OU l.OU l.OU l.OU l.OU l.OU l.OU 
ORGANOPlU%PH OROU SPESTICIDES-~METHODi31~ '- j"""" . . ; : ” :. ‘, . . ,: ..: ,. . . . . . . . . ,.y :;,. j ::,,:.. .. . ,::.,. :... ::):::::, . . ,,. .: . . . . :.:.,.:. .: :. ,: ..: . . . ::. ‘: . . . . . . . . . . . ..> :.. ..,(,.,..,. .,, :.: ..,\ .‘, . : ,..::.. ..:..:: ;.,.; .:.: . . . .: ;.. : .., 

ANALYTE CFIOI 

Arolcar-1264I 
Chluobenzilate 
Diillate 
ldrin 
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APPENDIX B 

ANALYTICAL DATA FOR 
GROUNDWATER 

SAMPLE EVENT NO. 1 
FEBRUARY 1992 





::.. 

‘. ‘. 

Table B-1 " 
:. '. " ; 

Groundwater Sampling EvhNo, 1 ;... .. ,.'. ., 
'. ,. :' I' 

.: ,:. 
.“. Summary of Laboratory Analysis of. ~rtidw~t~t :;j ” 

:.., : ::. .,, .: 

Lead 5 30.2 23.2 7.2 22.0 25.2 23.0 32.0 43.0 

Mercury 0.2 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.40 0.16 U 

Nickel' 40 49.0 50.3 79.8 40.2 J 42.7 J 77.2 59.8 84.4 

Selenium' 5 1.3 u 1.4 J 1.3 u 2.0 J 1.6 J 2.2 J 1.3 u 1.7 J 

Thallium' 10 1.4 u 1.4 u 1.4 u 1.6 J 1.5 J 1.6 J 1.6 J 2.2 J 

Tin 208 208 U 208 U 208 U 232 208 U 208 U 208 U 208 U 

Vanadium' 50 117 80.6 24.4 J 84.7 82.6 81.8 138 183 

Zinc' 20 168 J 322 J 100 J 153 J 177 J 200 J 235 J 260 J 

Cyanfde' 10 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.9 J 5.6 J 

Sulfide I 100 I 300 I 300 I 200 I 300 I 400 I 200 I 2100 I 300 

Notes: 
CRQL = Contract Rquired Quantitatioa Limit 
U = not detected above or below CRQL 

’ No Appendix IX WOO, pesticides, PCBs, herbicider, dioxina, or furans were detected in groundwatcr sample& 

Data Qualifiers 

’ Valuer flagged J 88 estimated because concentrationa are lesa than the CRQL. 
’ Valuea flagged J aa estimated because preparation blank exhibited negative bias for nickel. 
’ Values flagged J WI estimated because the duplicate analysis for zinc was outside QC limit& 





Berylliurd 5 0.72 J 4.3 J 2.0 J 2.9 J 5.8 10.2 4.8 J 4.1 J 2.5 J 3.0 J 

Cadmium* 5 2.9 u 2.9 u 2.9 u 2.9 u 2.9 u 3.5 J 2.9 u 2.9 u 2.9 u 2.9 u 

Chromium' 10 44.4 J 247 113 177 297 J 620 J 261 J 354 J 139 J 121 J 

Cobalt' 50 3.6 U 5.6 J 3.9 J 5.1 J 7.4 J 16.8 J 6.5 J 5.9 J 3.6 U 3.6 U 

Copper 25 26.8 U 53.5 u 41.0 u 86.5 U 68.8 384 49.0 121 62.2 43.2 

1Lead' 5 12.6 J 18.1 J 18.8 J 14.8 J 24.7 J 53.5 J 16.3 J 20.4 J 16.8 J 17.6 J 

Mercury 0.2 0.16 U 0.60 0.60 0.67 1.4 2.9 1.0 1.9 0.58 0.28 

Nickel* 40 12.8 J 32.2 J 19.6 U 42.2 41.6 107 31.2 J 44.7 18.6 J 17.0 J 

Selenium 5 6.9 25.6 24.5 26.0 14.6 9.4 13.8 10.4 11.4 6.4 U 

Vanadium' 50 24.8 J 94.6 87.4 138 209 314 108 143 67.8 80.2 

Zinc 20 20.1 u 53.3 u 54.8 U 102 86.1 269 211 82.1 93.6 38.1 

Cyanide' 10 1.8 U 1.8 U 3.0 J 1.8 U 2.3 J 1.8 U 1.8 U 1.8 U 3.8 J 1.8 U 

Sulfide 100 100 u 500 600 1000 1300 700 400 3400 300 200 

Notea: 
CRQL = Contract Required Quantitation Limit 
U = not detected above or below CRQL 
’ No Appendix IX pcaticiden, PCBa, hcibicidel, or dioxin&mm were detected in groundwater samples. 

Data Qualifiera 
’ Sample8 reaul~ flagged J an estimated because concentrations are less than the CRQL. 
’ Sample8 results for KBA-11-3 flagged JAJJ as estimated because surrogate recoveries were below QC limits. 
’ Tezhnical Memorandum No. led quantitation limitr flagged UJ a’~ estimated because matrix spike recoveries were below QC limits. 
’ Sample rendta flagged J as estimated because duplicate analysis was outside QC limits. 



CRQL = Contract Required Quanhtion Limit U = not detected above or below CRQL 

’ No Appendix JX rmivolatile compounds, pesticider, FCBa, herbicides, or dioxinshrana were detected in groundwater samples. 

Dal8 Oualitien 
’ Value(s) flagged J aa e&hated because concentmtionr are leas than the CRQL. 
’ Value8 flagged J aa estimated because matrix spike recovery for lead waa below QC limits. 

KingBBsy(TM2)-@2/06S,PLR 



APPENDIX C 

BAR-CHART GRAPHICS 
OF GROUNDWATER 
INORGANIC DATA 
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NSB KINGS BAY, GEORGIA 

SITE 5 - CHROMIUM IN GROUNDWATER 
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NSB KINGS BAY, GEORGIA 

SITE 5 - MERCURY IN GROUNDWATER 

KBA-5-2 KBA-5-4 KBA-5-5 KBA-5-6 

MONITORING WELL 

FEBRUARY 1992 

lx33 MAY 1992 
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NSB KINGS BAY, GEORGIA 

SITE 11 - ARSENIC IN GROUNDWATER 
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NSB KINGS BAY, GEORGIA 

SITE 11 - CADMIUM IN GROUNDWATER 

MCL 

2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

KBA-11-l 1 KBA-ll-2D 1 KBA-ll-3D i KBA-11-5 1 KBA-11-7 KBA-11-9 
KBA-1 l-2 KBA- 11-3 KBA- 11-4 KBA-11-6 KBA- 11-8 

MONITORING WELL 

FEBRUARY 1992 

MAY 1992 
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NSB KINGS BAY, GEORGIA 

SITE 11 - LEAD IN GROUNDWATER 

MCL (current) 

MCL (effeci tic fe 12/07/92) 
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NSB KINGS BAY, GEORGIA 

SITE 11 - SELENIUM IN GROUNDWATER 

25.6 26.0 

KBA- 11-2 KBA- 11-3 KBA- 11-4 KBA-1 l-6 KBA-11-8 

MONITORING WELL 

FEBRUARY 1992 

Efzsi MAY 1992 



113M E)NltlOllNOV\I 

c-9i-vay 
z-9viaY 

I 

6’P 

13W 

I 

tl3lVMClNfIOkB NI 3lN3SW - 91311s 

0 

01 

oz 

OE 

OtT 

OS 

09 



d- I 
C

D
 

‘; 3 Y
 

al 
iE

 
d 

annxnxxxxxxxxxxxxx] 

(l/W
) 

N
O

llW
lN

33N
03 



C
O

N
C

E
N

TR
A

TI
O

N
 

(U
G

/L
) 

0 
A

 
Iu

 
cd

 
P

 
u-

l 
0)

 
-4

 

I 
I 

I 



NSB KINGS BAY, GEORGIA 

SITE 16 - MERCURY IN GROUNDWATER 

2.2 

2 
MCL 

1.8 

1.6 

1.4 

1.2 

0.8 

0.6 

0.4 

0.2 I 
nt)H- 10-l I KBA-16-3 I 

KBA-16-2 KBA-16-4 

0.82 

MONITORING WELL 

lzla FEBRUARY 1992 

m MAY 1992 



tl3lVMClNnOtJ3 NI i’WIN313S - 9131lS 



I 
I 

I 
I 

I 
I 

(-l/gn) 
N

O
llV

kllN
33N

03 



C
O

N
C

E
N

TR
A

TI
O

N
 

(lJ
G

/L
) 


	TRANSMITTAL LETTER
	DISTRIBUTION
	EXECUTIVE SUMMARY
	FOREWORD
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF APPENDICES
	LIST OF FIGURES
	LIST OF TABLES
	ACRONYMS

	INTRODUCTION
	FIELD PROGRAM
	ANALYTICAL PROGRAM
	RESULTS OF INVESTIGATIONS
	SUMMARY
	REFERENCES
	APPENDICES
	Appendix A Analytical Data Validation Summary Tables
	Appendix B Analytical Data for Groundwater Sample Event No. 1
	Appendix C Bar-Chart Graphics of Groundwater Inorganic Data


